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Factors affecting sorption of organic pollutants by natural sorb@uits, sediments,
clays, humic materials, and dissolved organic maltarsl sorption coefficients for se-
lected pollutants are reviewed on the basis of the literature results and interpretations;
with 681 references examined. The most significant aspects of the sorption process are
discussed: sorption isotherms and sorption kinetics; effects of sorbent physico-chemical
characteristicgpH, cation exchange capacity, ionic strength, surface areg, effiect of
the temperature; sorption of volatile compounds; effect of the presence of a cosolvent;
association with dissolved organic matter; effect of the sorbent concentration; “hyster-
esis” or nonsingularity in the sorption—desorption process, and its implications in the
transport of these contaminants through soil columns. The experimental and prediction
methods adopted for the determination and estimation of the sorption coefficients are also
described. Literature sorption coefficients for selected hydrophobic, polar, and ionizable
compounds are collected. The compounds taken into consideration belong to the follow-
ing classes: monoaromatic hydrocarbons, polycyclic aromatic hydrocarbons, chlorinated
alkyl and aryl compounds, phenol and chlorinated phenols, polychlorobiphenyls, dioxins,
and pesticides. The respective sorption coefficients Klpgand organic carbon-
referenced sorption coefficients (l&g,) are tabulated together with the most relevant
characteristics of the respective sorbent, the measurement temperature, and the experi-
mental methods. The Id§,. values are averaged and compared with other experimental
and estimated literature data. Differences of sorption coefficients on soils and sediments
and effect of pH on sorption coefficients for ionizable compounds are evidentiated.
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1. Introduction

Accurate procedures for estimating the behavior and fate
of chemical pollutants in the environment have been devel-
oped in the last tens of years. The interest is justified by the
awareness that chemical substances may constitute serious
risks for the health of man and other living organisms. This
is the reason why organizations like the Environmental Pro-
tection Agency and the U.S. Department of Agriculture re-
quire, for the registration of new chemicals, information on
their environmental behavior and have published relevant
test guidelines as those for pesticides.

The prediction of transport, distribution, accumulation,
and fate of a chemical is possible with the use of environ-
mental modelé;® as those based on the concept of fugacity
proposed by Mackay® They require a number of equilib-
rium parameters characteristic of the chemical of interest,
which are essentially water solubility, vapor pressure, Hen-
ry’s law constant, octanol/water partition coefficient, adsorp-
tion coefficient and bioconcentration factor. Rate of transfor-

28fnation (chemical, biochemical and photochemjcahould

also be taken into consideratibhSuch parameters can be
obtained with a series of experimental methods or can be
estimated using prediction methotdsTheir values for a
large number of organic pollutants have been collected and
are available in the literaturé:’

The persistence of organic pollutants in topsit® their
migration to groundwate’~?2and the evaluation of the de-
gree of contamination expected in a groundwater system af-
ter an accidental spill or as consequence of the presence of a
waste disposal sit€ 2°are problems of particular environ-
mental concern which require the knowledge of the sorption
characteristics of the pollutants to be investigated as well as
the knowledge of the type of soil and of its
characteristic® 2 Sorption also affects volatility of organic
pollutants?®=34 their bioavailability and bioactivity>>°
phytotoxicity>’~** and  chemical or  microbial
transformationg34°~48

In an aquatic system, the residence time of a pollutant and
its distribution between water, sediments, and biota depends
on its capacity to bound to suspended partftflesd accu-
mulate in sediments. Thus, the affinity of hydrophobic or-
ganic compounds for biotic and abiotic phases is an impor-

422nt determinant of both the rate of a lake’s detoxification



SORPTION OF ORGANIC COMPOUNDS 189

and its response time to changing loadiRg$esticide— sample including sieving, homogenization and sterilization
sediment—water interactions occurring within a watershegrocedure; the latter is used to avoid microbial degradation
and the associated aquatic system have been revidwed. of the chemical under investigation during the
The sorption of an organic chemical on a natural solid is aexperimenf®~8 The sorption capacity of a given sorbent
very complicated proces$;> which involves many sorbent may depend on a series of properties, which are grain-size
properties, besides the physico-chemical properties of thgistribution, specific surface area, cation exchange capacity,
chemical itself. These properties are especially the relativgH  organic matter or organic carbon content, and mineral
amount of the mineral and organic material in soil/sedimentgnstituents. These properties may affect sorption more or
and their respective composition with associated physicaess depending on chemical characteristics of the sorbate.
characteristicé® Also, different regions of a soil or sediment Methods of measurement of soil/sediment properties are re-
matrix may contain different types, amounts, and distribu-yrted in a series of publications of the American Society of
tiong of surfaj:es and of soil organic material, even at th%gronomy and American Soil Science Soci&ly®! The JRC
particle scalé: Ispra of the European Commissf8i®published in 1994 the

In this paper many studies regarding the distribution ofyoq 15 of the EURO-SOIL project for the identification, col-

organic chemicals between natural sorbent and water ha\1§ction, preparation, and characterization of five regionally

been reviewed with the aim of examining the Varlousrepresentative soils as reference soils for chemical testing in

physico.—chemicql gspects O.f the sorption process. The Valu?ﬁe European UniofEU), according to the respective OECD
of sorption coefficients available from the literature for sev-, . guideline® and Annex V of the EU-Directive

eral significant organic pollutants have also been collecte 9/831/EEC** Ball et al®® reported a detailed study for the

together with the most relevant experimental conditions used o . . .
. . Characterization of a sandy aquifer material at the grain scale.
for their measurement. An analysis of these data has be

carried out to get information on their variability and accu-e]the study included particle density, porosity, pore size dis-

: I1|ribution, specific surface area, and organic carbon content.
sediments have also been examined as well as the effect ofSEeC'fIC sburfa.ceharel(eSA) is measured b,y 9as adzorpthn
pH in sorption of ionizable compounds. A comparison of theO dry sorbent; t e660yv temperature nitrogen adsorption
data obtained by prediction methods with average experiMethod(BET method™ gives only external surface area be-

mental data collected in this work allowed to evaluate thet@Use nitrogen d(7)es not penetrate pores less ghd in
reliability of those methods. diameter. Kryptof and carbon dioxid&® on the contrary,

are able to penetrate pores lessntiaA in diameter, but are

not able to measure interlayer surfaces of soils and clays.
Finally, ethylene glycol monoethyl ethéEGME methodl

has the capacity to measure both external and interlayer sur-

faces of soils and clay$:’° Other methods, based on meth-
lene blué' and water vapdf’® adsorption, have been

2. Sorption Isotherms and Sorption
Coefficients

The sorption of a chemical on a solid from a water solu-
tion may be seen as the result of a reversible reactio

(sorption—desorptionwhich reaches a final equilibri dopted.
sorption—desorplignvhich reacnes a final equilibrium con- Organic carbofOC) content can be obtained with differ-
dition between the concentration of the chemical in the two

hases ent methods. The wet procedures are based on dichromate
P Often terms like “sorptive (Walkley—Black method* " or persulfaté® oxidation of the

sorbate,” and “sorbent” ) . .
are used to refer, in the order, to the free solute in solution?’Orbent organic matte(OM), while the dry combustion

solute which undergo sorption by solid materiabil, sedi- g?ethgd%#?ﬁ] hgg temperatureb o Ox'd'zedOMO't/? carbon
ment, etc), and the sorbing phase. The interaction solid— loxide. € content can be converted to content

: : 478
solute may be generally termed “sorption,” while the terms YSINg_ the factor 1.724 for mineral sdits”® and 1.862 for

“adsorption” and “absorption” can be differentiated by the peats’® _ _ _ _
degree to which the sorbate molecule interacts with and is "€ Sorption process is generally studied by plotting the
free to migrate between the sorbent ph&s€hiol® sug- equm_brlum .concer?t.rat_lon of a compolund.ln the sorbent as a
gested the term “partition” for the distribution of a chemical function of its equilibrium concentration in gas phase or in
between the organic fraction of the sorbent and the wateolution at a given temperature. Sorption isotherms are often
phase, while “adsorption” for the interaction of the chemi- nonlinear. A classification of isotherms has been
cal with the sorbent mineral fraction. However, often thefeported®®" and each isotherm has been interpreted by a
sorption process is indicated in the literature with variousspecific model. However, some of them, such as the
terms like “sorption,” “adsorption,” or “partition” without Langmuir® BET % and Gibb&®* models often fail to de-
taking into account the mechanism involved, and the samécribe sorption data in water phase adequéteiynd only
happens with the sorption coefficient, which is indicated alsd=reundlic/i® and linear models seem to better fit the sorption
as “adsorption coefficient,” “partition coefficient,” or “dis- data. However, all the models approach linear model at low
tribution coefficient.” sorbate concentration. Figure 1 shows some of these iso-
To have reliable and reproducible data, sorption tests retherms of interest in sorption of organic compounds in water
quire an initial accurate preparation of the soil/sedimentolution by natural sorbents. In particular, BET isotherm will
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190 DELLE SITE

be met in sorption of organic compounds in vapor phase Mackay described the environmental behavior of a
(Sec. 4.3. chemical on a thermodynamic basis using the fugacity ap-
O’Connor and Connolff reported the basis of calculation proach. Fugacityf) can be regarded as the “escaping ten-
of the Langmuir isotherm, originally derived for describing dency” of a chemical substance from a phase. It has units of

sorption of gases by solids, but adopted also for some casgsessure and can be related to concentration. Karickhdff
of sorption of a chemical by natural solids from an aqueouseported the thermodynamic treatment of the sorption pro-
solution. cess for dilute system#inear isothermsbased on these con-

A sorbing system has a sorption capaciy, defined as cepts. Sorption equilibrium can be defined as the state at
the ratio of the mass of sorbate to the unit mass of sorbentvhich the pollutant fugacities in the sorbed and solution
The total sorption capacity is thereforgm, in which m  phases are equal; thus
equals the mass of the sorbent. The rate of sorption is as- fo fw
sumed to be proportional to the dissolved concentration of T
the chemicalC and to the difference between the total capac-where the superscripts s and w refer to the sorbed and solu-
ity, g¢m, and the amount sorbed,m whereq is the actual tion phases, respectively. In composite systems, as soil and
concentration of the sorbate in the solid phase. Thus the kisediments, the fugacity within each sorptive compartment
netic equation may be written must be equal at equilibrium

dC/dt=—k;m C(qc—q)+k,q m, (1) fi=1",

wherek; andk, are the rate constants for the sorption andwhich is valid for all sorptive compartments. The fugacity
desorption, respectively. can be related to pollutant concentration in each phase. For
At equilibrium, Eq.(1) reduces to the Langmuir isotherm example, for the agueous phase,

q=9.C b/(1+b C), 2 fW=¢"C,
in which where ¢" is the fugacity coefficientp", ¢° ¢;, for water,
total sorbent, and single fraction of sorbent, respectjvely
b=k /k,. commonly expressed as the product of an activity coefficient

.(y) and the corresponding reference state fugadigy.(This

In the Langmuw. model thg mass of s_olute sprbed per unl‘Eugacity coefficient is the reciprocal of the fugacity capacity
mass of sorbenty, increases linearly by increasing the soluteused by Mackay.For example

concentratiorC at low surface coverages, approaching to an
asymptotic valueg, when adsorption sites approach satura- V= y"f{.
tion. Three important assumptions made in deriving 4.
are®” (i) the energy of sorption is the same for all sites and i
independent of degree of surface coverdge,sorption oc-

SThe numerical evaluation of any given fugacity coefficient
(¢) requires the specification of the standard or reference
curs only on localized “sites,” with no interaction between state and its associated fugacity. Concentrations must be in

adjoining sorbed molecules, afid ) the sorption maximum mole fraction units but, for low concentrations, more con-

(qJ) represents a monolayer coverage. Given these restrictiée"tional units can be used; unit conversion factors are in-
assumptions, it is not surprising that the Langmuir isotherm&°Porated into the fugacity coefficient, but are only required
are observed only in a few caf&d for the sorption of or numerical evaluation of the individual coefficients. The

organic compounds in such a complex and heterogeneoﬁ?rbed and solution pollutant concentrations are related by

media as soils. They are the most useful to represent the q=Co¢" ¢
adsorption of polycyclic aromatic hydrocarbo{®AH) from ) o
water onto activated carbdp. In general, fugacity coefficients are dependent upon pollutant

In natural systemsy, is invariably an order of magnitude concentration ar_1d, therefore, _th_e corres_ponding sorption iso-

greater. Under this condition, E¢R) reduces to the linear €ver, these coefficients approach limiting values and the iso-
equation therms approach linearity. In simplistic terms, this is the

limit in which solute—solute interactions can be ignored in
b g.=Ky4=0/C, (3)  each phase; the molecular environment of the pollutant

hereK . is th i Hicient | to the ratio of th within each phase remains relatively constant with changes
whereRq 1S the partition coethicient equal to the ratio oTthe 5, o) te concentration. It is this “low loading” limit that

splute (S‘.’rb"?“"’ concentration in the soI|_d phase at equilib- should be quite typical of most environmental situations for
rium, g (indicated also a/m, wherex is the amount of ... Eq. (3 is valid, where Kg=¢"¢> or K,
compound sorbed on the massof sorbent, to the solute
concentration in the aqueous phase at equilibr@irBy con-
vention, concentration units are chosen with the volume unib
in solution equivalent in mass to the mass unit for soil/

sediment; typical units foK4 are dnikg™* or cnfg 1.2 q=Kcn, (4)

=¢"3,Y;/ 7, for composite sorbent.
Often the experimental data do not follow E8) but may
e fitted by the empirical Freundlich isothéfin

J. Phys. Chem. Ref. Data, Vol. 30, No. 1, 2001



SORPTION OF ORGANIC COMPOUNDS 191

columns can be significantly greater for the higher
concentration$?? Thus, serious errors may be introduced by
assuming a linear sorption isotherm.

The Freundlich-type isotherms can result from the over-
lapping patterns of several Langmuir-type sorption phenom-

: ena occurring at different sites on complex sorbent and
a-BET C Freundlich C . . . . . .
b Langmuir showing different interaction energigsAlthough previous
attempts to interpret the Freundlich equation theoretically
have had only limited success, a meaningful thermodynamic
interpretation of this equation has been develdPaasing a
fugacity approach with a proposed standard state for sorbed
1/n>1 herbicide, which assumes that soil organic matter forms a
solid solution with the herbicide.

It has been pointed offtthat the error factor introduced by
assuming the Freundlich isotherm to be linear can be repre-
Fic. 1. Typical isotherms describing sorption of organic compounds in wa-S€nted as the ratio of Ed4) on Eg. (3) and is equal to
ter and vapor phas@ET) by natural sorbents. cUM=1 This error factor has been evaluated by plotting
CcM=1 yersusC in the range of 0.1-1Gwgcm ° and for
1/n values ranging from 0.5 to 1(ig. 2). In this way, it is
shown that an error factor of 1.0 represents perfect agree-
ment between linear and nonlinear isotherms, while Gor
<1.0 the amount sorbed is underpredicted, andCor1.0
the amount sorbed is overpredicted by assuming linearity.
(5) The maximum deviation for 0<2C<10.0ugcm 2 and 0.5

<1/n<1.0 will be by a factor of 3 if linear isotherm is as-

The p|ot of |ogq as a function of |og: has a S|ope equa| to sumed. Such error factors may be tolerable for many praCti-
1/n and an intercept equal to 16g. LogK; equals logg ~ cal applications as in nonpoint source models, but for large
whenC equals unity. When b/# 1, the value oK, depends ~solution concentrations, such as those encountered under

on the units with whichq and C are expressed. In most Waste disposal sites, the amount sorbed could easily be over-
papersq is given in Mg/g of sorbent andC in “g Cm_3 of estimated by an order of magnitude or mb%?o“LymanlOF’

solution; thus K(ug*~*"cm® g~ is equal toqg whenC  tabulated the values of deviation from linearity for the Fre-
=1 pugem 3. Hassettet al®” observed thaKy may be ex- undlich adsorption isotherm as a function of equilibrium
pressed on a mass basis or a molar basis, whihould be ~ concentration inug cm * and the value of .

expressed on a molar basigpically, g in umol g andCin All the three empirical modelgéFreundlich, linear, linear
wmol cm3). with nonzero interceptand the theoretically based Langmuir

The value of I represents a joint measure of both the sorption model, were able to describe the observed results of
relative magnitude and diversity of energies associated witlatch experiments, carried out with pentachlorophenol
a particular sorption proce§$% A 1/n=1 indicates linear (PCP—soil systems?>0.92).!% The conclusion was that,
adsorption and, therefore, equal adsorption energies for ail the measured ¥ value in Freundlich equation is in the
sites. Linear adsorption generally occurs at very low solutéange of 0.75 and 0.95, a linear isotherm can be used in lieu
concentrations and low loading of the sorbent. A value ofof the Freundlich isotherm without incurring unacceptable
1/n>1 represents a concave, curved upward, S-(gmdvent  error. However, it was fourtd’ that sorption coefficients of
affinity-type)’®"® isotherm, where the marginal sorption en- hydrophobic chemicals with aquifer materials derived from
ergy increases with increasing surface concentrafidhcan  column experiments were consistent with the batch-derived
be interpreted also with strong adsorption of the solventFreundlich isotherms, thus demonstrating the importance of
strong intermolecular attraction within the adsorbent layersisotherm type on breakthrough curves and solute transport in
penetration of the solute in the adsorbent, and monofunoground water.
tional nature of the adsorbateS-type isotherms, character- How dilute the system must be to show linear isotherm
istic of cooperative sorption, are more common for the soilvaries from system to system depending upon the nature of
fine fractions, which have a higher total amount of associatethe solute and type of sorption interaction. Sorption iso-
organic matter, than for the coarse fractioffs:°*A value of ~ therms for hydrophobic chemicals were linear when the
1n<1 represents a convex, curved downward, L-typeequilibrium water concentration was kept below 20 or
(Langmuir-type’®7® isotherm, where the marginal sorption below one half of the solute water solubility1°®1%°Chiou
energy decreases with increasing surface concentratitn. et al® found no isotherm curvature at equilibrium concen-
may arise where the competition of solvent for sites is mini-trations extending to 60%—90% of saturation with benzene
mum or the absorbate is a planar moleclil®/hen 1h val-  and its two Cl derivatives on soil.
ues are lower than 1 the mobility of a compound in soil Ball and Roberf® reported that nonlinear isotherms

1/n<1

Freundlich C Linear C

whereK; and 1h are constants, angland C have the same
meaning as in Eq(3). Equation(4) can be given in the
linearized logarithmic form

logg=logK;+1/nlogC.

J. Phys. Chem. Ref. Data, Vol. 30, No. 1, 2001
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(Langmuir and Freundlighof tetrachloroethenéPCE and
1,2,4,5-tetrachlorobenzeri@eCB2 on sandy aquifer solids
fit the entire range of data much better than does the simple
linear relationship, although selection between the two non-
linear isotherm types is difficult. At the low concentrations
(<50 ugdm ) relevant to the rate studi@§*and field
experimert*1!? the isotherm data appear more linear. Iso-
therm nonlinearity of PCE and TeCBz observed at higher
solute concentrations suggests that physical adsorption may
be important in sorbent having a low content of organic mat-
ter (0.021%.28 Young and Baft'® observed that although
PCE sorption on aquifer material follows isotherm nonlinear-
ity, a linear approximation of sorption capacity might be ad-
equate for modeling purposes.

Due to the heterogeneous composition of natural sorbents,
sorption may be expressed by composite linear

Deviation from linear isotherm

factor

=

Erro
oy
o

isotherms?114115The relative equation may be of the type o1l . .
m m 0.1 1.0 10.0
q= ;1 Xidi 21 XiKgi | C=K¢C, Solution concentration, fg/ml

. : 1G. 2. Plot of the error factor as the ratio between Freundlich and linear
whereq is the total solute mass sorbed per unit mass of bu”{sotherms as a function of solution concentratidafter Rao and

solid at equilibrium x; is the mass fraction of the soil com- payidsor?).

prising reaction region or componenti,is the sorbed phase

concentration at equilibrium expressed per unit mass of that

region or componenk y; is the partition coefficient for reac- Petter than the Freundlich equatfdhand has been proved

tion i expressed on a per mass of component i basiskgnd Valid for the first desorption equilibration of fluometuron
. L. .. 1118
is the mass-averaged partition coefficient. from soils: - o o

If one or more of the component elements of sorption is sotherm models describing equilibrium distribution of a
governed by a nonlinear relationship between the solutio§0lute between a solid phase and an aqueous phase are de-
and sorbed phases expressed by Freundlich isotherms, thBi¢ted in Fig. 1. The different shape of the isotherms depend
the composite isotherm will deviate from linearity. Weber 0N the sorption mechanism involved and the associated sorp-

et al® proposed the “distributed reactivity model” which tion energy. In particular, linear model is characterized by
takes the form uniformly distributed sorption energy with increasing con-

centration. At low solute concentration all models reduce to
B . linear. Therefore, linear model can be applied to cases of
q_ledC+i21 (Xn)iKAC™, environmental contamination where concentration is low, so
producing a simplification of the mathematical treatment of
wherex, is the summed mass fraction of solid phase exhibenvironmental models. However, when sorption isotherm
iting linear sorptionK is the mass-averaged sorption coef- cannot be considered linear, the appropriate isotherm model
ficient for the summed linear components,|; is the mass must be used. Finally, sorption coefficients have to be mea-
fraction of the ith nonlinear sorbing component, akglis  sured at equilibrium; therefore, a previous kinetic study is
the Freundlich sorption coefficient for reaction i expressethecessary to know the time required to reach equilibrium.
on a per mass of component i basis. The model has been
applied to soil having components with different organic 3. Sorption Kinetics
matter content.
Another way to express nonlinear isotherms has been sug- Sorption measurements must be carried out when equilib-
gested by Lambet® who proposed an equation of the type rium has been reached. It has been reported that times of 1 h
xIm=aC+ BC2+ yC34 - © O few _hourélg‘129 to 1 day are often sufficient to reach
equilibrium, but sometimes are necessary some ‘days®
wherea, B, y are the adjustable coefficients used to fit theor several days, months, or yeat§113134-136
data,x is the quantity of chemical sorbed, andthe mass of Many examples exist of rapid equilibration time. The ad-
sorbing medium and is the concentration of solute in so- sorption kinetics for bromacil and napropamide on air-dried
lution at equilibrium. For most practical purposes, when clay soil with high OC conten(7.3%-9.1% indicated that
becomes very small anglandy are small numbers the series bromacil attains equilibrium almost instantaneously.
converge without the second and third terms anchay be  Napropamide, however, does not reach equilibrium for 2—3
taken as a measure #f;. Equation(6) accounted for the h. When napropamide was added to a prewet soil, the system
curvature observed in the adsorption isotherm of metribuzinwas still not at equilibrium after 48 h.

m
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No significant increase in adsorption of aldrin by soils andpesticide adsorbed was plotted as a function of the square
clays was observed between 5 min and 5 days of contacbot of time. In each instance the linearity in the plots was
time 18 Also with parathion equilibrium is quickly reached usually attained after about 1 or 1.5 h. Thus it appears that, at
within 1 min**® The rapid equilibratiori2 h) of organophos- longer times, intraparticle diffusion of the compounds into
phorous and carbamate insecticides with soils has been intethe interior of the humic acid particles was the dominant
preted as due to a physical type adsorption mechatiém. rate-limiting process. The rate-limiting step for sorption of

A study of cyanazine adsorption on peat saturated withparathion on soil organic matter was the diffusion of the
cations showed that equilibrium is reached within ¥Hirhe  insecticide molecules to the surface of the adsorbent for the
thermodynamic parameters seem to point to an adsorptiofirst 10 min of adsorption?’ At longer times, intraparticle
mechanism by hydrogen bonts. diffusion of the adsorbate into the interior of the adsorbent

The rate of binding of diquat and paraquat on humic acidoarticles was rate limiting.
was rapid**? equilibrium was reached within 3 h. The sorp-  Thus, the sorption kinetics of organic pollutants on natural
tion data suggested that the interaction between the herbsorbents shows often a rapid initial uptake followed by a
cides and humic acid was mainly electrostatic in nature.  slow approach to equilibriurtf®~*>° Karickhoff and

The adsorption of several insecticides and herbicides oMorris™° described sorption dynamics of hydrophobic
different nature on inorganic sorberfisaolinite, sangiwas  chemicals on sediments by a two compartment model that
very fast(minutes, while the adsorption on substrates con-distinguish rapid or “labile” exchangérequiring at most a
taining organic matter increased with time; equilibrium wasfew hours to achievefrom highly retarded or “nonlabile”
not reached in 10min, but extrapolation suggested it could sorption requiring days or weeks to occur. They collected

be reached before 1nin, indicating that sorption is a mul- Kinetic and sorption data for hydrophobic compounds with
tistage procesi4 Kookanaet al,*3in a study of simazine several sediments obtained in two studiés"**When these

and linuron adsorption by soils, reported that a well struc-data were combined, an equation relating the characteristic
tured soil with high OM content showed slower rate of sorp-time (1k) for nonlabile sorption t& 4 (cm®g ™) was found
tion compared with a dispersed soil with low OM content. that seemed to hold over a range of characteristic times in
Moreover, a comparison of sorption data obtained by a batcRXcess of 3 orders of magnitudeours to months
technique and a flow technique revealed thgt sorption occurs 1hy(h)~0.0K, r=0.87. @)
at a much faster rate under batch conditions, presumably
because of shaking and high solution to soil ratio. UndefThe authors observed that individual data deviate from Eq.
batch conditions, the instantaneous component of sorptiofV) by as much as a factor of 3, but the relationship clearly
was very high(up to 90% of 24 h sorption vallie defines the appropriate time frame for nonlabile sorptive
Hancé** studied the sorption of four herbicides on six events. In conclusion, times to reach equilibrium can be on
different sorbents. Equilibration time ranged from 1 to 24 h.the order of 0.K4 (h). For chemical/sediment systems with
Nylon and silica gel, which do not possess a crumb structuréq>10°, equilibration times in excess of 1 year would be
came to equilibrium with linuron very quickly. The slow expected. The fraction of the total sorption that was labile
adsorption by some sorbents may depend on: the slow solas typically 0.25-0.60, but decreased to 0.1 or less for
vent action of the aqueous solution which causes the urhighly sorbed chemicals at high solid concentrations.
masking of some adsorbing sites; the slow chemical fixation A mathematical approximation of such a two-step sorption
processes which may operate in some instance; swelling ¢eaction for batch experiments can be simplifiédo
the sorbent after long exposure to water and, in some cases, _ kot
the slow diffusion of the solute into the sorbent. x/c=Kq(1-e"2), ®
Hamaker and Thompsdft postulated that the sorption ki- where the time constakt, for accessing compartment 2 can
netics depends on the sorption process and on the transpiyé estimated by an iterative least-squares approximation
of the compound to the sorption sites which consists of transhased on a Taylor progression kof. Equation(8) has been
port to the outer sorption sitémacrotranspojtand diffusion  proved valid for polychlorobipheny(PCB) congenerd®
into micropores and capillaries. Talbert and FletcHaug-  The results demonstrated that with strongly adsorbing PCB
gested that the small increases in sorption of triazines bgongeners equilibrium cannot be obtained even after 7 days.
soils may be due to: delay in the wetting of small interior Wu and Gschwen® in order to develop an accurate de-
capillaries; slow diffusion of the solute into these interior scription of hydrophobic compound transport, proposed a
surfaces; slow irreversible fixation reaction due to chemicamodel of sorption kinetic$ ‘radial diffusion” model) based
forces; mechanical breakage of solid particles; formation obn known physical and chemical processes, molecular diffu-
complexes. sion, and phase patrtitioning. The effects of sorbate hydro-
A detailed study of 2,4-D adsorption kinetics on clay min- phobicity, sorbent particle size, and system temperature on
erals indicated that the rate-limiting step in adsorption wasolid—solution exchange were examined. The results demon-
diffusion to the reactive sites within the clay matrix and notstrated that the bigger aggregates have lower uptake rates,
the kinetics of reaction at the st The adsorption of 2,4-D  that compounds with higher values of octanol/water partition
and picloram on humic acid revealed an initial rapid ratecoefficient K,,) show slower sorption, as already found by
followed by slower rates at longer tim&S. The amount of  Karickhoff'®! with PAHs, and that desorption rates are con-
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sistent with a reversible diffusive exchange mechanismaquifer materials performed at a faster velo¢ityl cmh'%),
Model simulation analysis indicate that a single effective dif-whereas the equilibrium model was adequate for the slower-
fusivity parameter, which is predictable from compound so-velocity (~0.2 cm h'Y) experiment¥® (Secs. 9 and 10
lution diffusivity, octanol-water partition coefficient, and
sorbent organic content, density, and porosity, can be used #. Factors Affecting Sorption of Organic
quantify the sorption kinetics. Compounds
Thus, diffusion limitations seem the most likely explana-
tion for the long time often necessary to attain equilibrium in  The distribution of an organic solute between sorbent and
sorption process. However, Ball and RobEttsbserved that  solvent phases results from its relative affinity for each
accuratea priori estimation of sorption rates does not appearphase, which in turn relates to the nature of forces which
to be feasible. exist between molecules of the solute and those of the sol-
Sorption of PCE and 1,2,4,5-TeCBz by sandy aquifer solvent and sorbent phases. The type of interaction depends on
ids required contacting times on the order of tens to hundredge nature of the sorbent as well as the physico-chemical
of days to reach equilibrium. However, equilibrium was ap-features of the sorbatéhydrophobic or polar at various
proached much faster when pulverized material was ?&ed.degree;;m
For a given solute, the distribution coefficients differed by a Weber et al?® summarized the possible interactions be-
factor of 30 among the various size fractions, being greatesiveen solute and sorbent included into three loosely defined
for the largest grains. The results have been interpttted categories of sorption: physical, chemical, and electrostatic.
with an “intraparticle diffusion” model and diffusive rate The physical sorption processes involve interactions between
constants were determined for different size fractions of thelipole (permanent or inducgdnoments of sorbate and sor-
sorbent as well as with pulverized material. Based on meabent molecules. The relatively weak bonding forces associ-
sured particle size and independent estimates of porosity arsted with physical sorption are often amplified in the case of
internal retardation, effective pore diffusion coefficients werehydrophobic molecules by substantial thermodynamic gradi-
estimated to be roughly 2—3 orders of magnitude lower thamnts for repulsion from the solution in which they are dis-
bulk aqueous diffusivities. solved. Chemical interactions involve covalent bond and hy-
Alachlor retention follows Freundlich isothert® it drogen bond. Finally, electrostatic interactions involve ion—
seems to react at different rates with different sites on sorion and ion—dipole forces. In a more detailed way, the type
bent, suggesting that a multireaction kinetic approach may bef interactions and the approximate values of energy associ-
considered to describe alachlor retention kinetics in $6ils. ated areé*® van der Waals interaction@—8 kJ mor'?), hy-
On this basis, Xue and Selffit presented a “multireaction drophobic bonding4 kJ mol %), hydrogen bonding2—40 kJ
kinetic” model to determine both the kinetics of alachlor mol™1), charge transfer, ligand-exchange and ion bonding
retention and the nonreversibility of the adsorption—(40 kJ mol'%), direct and induced ion—dipole and dipole—
desorption in soils. The model also was capable of predictinglipole interaction§2—29 kJ maft), and chemisorptiotico-
alachlor desorption kinetics based solely on parameters olvalent bond (60—80 kJ mot?).

tained from adsorption experiments. Sorption of organic pollutants sometimes can be explained
Some effects of the complexity of the sorption kineticswith the simultaneous contribution of two of more of these
are: mechanisms, especially when the nonpolar or polar character

(a) Sorption may not be reversible showing the existenceof the compounds is not well defined.
of “hysteresis” in the sorption—desorption proc¥¥s(Sec.
9). Sometimes, part of the sorbed compound may be strongly
retained; covalent binding with soil surface may be one rea- Clay minerals can be considered good sorbents for non-
son for the formation of nonextractable residd®sQuanti-  jonic compounds. It is hypothesiz€d%8that the methylene
tative recovery of paraquat from a field soil required chemi-groups of the aliphatic chain may form a kind of hydrogen
cal “dissolution” of the sorbent matrix to achieve chemical bonding with the clay mineralCa-montmorillonite¢ of the
releasé® type C—H ---O-Si. The degree of adsorption depends on the

(b) Experimental sorption measurements may require longctivity of the methylene groups and on chain lenth.
times and, therefore, special attention is necessary, due to theSorption of acetoaceticethylester and B,B-
possibility of continuing losses of chemical from the system,oxydipropionitrile on clay mineralégibbsite, kaolinite, Ca-
chemical or biological transformations, and possible artifactsnd Na-montmorillonite was studied by Brindleyet al 1
in experimental sorption and desorption wotk®*In addi-  The order of decreasing sorption per unit of surface was
tion, soil properties may change after many treatmé&fits.  gibbsite>kaolinite>montmorillonite. It was suggested that

(c) Due to rate-limited sorption, models which assumethe hydroxyl surfaces, which comprise the basal area of gibb-
equilibrium between dissolved and sorbed species, may resite and half the basal area of kaolinite, sorb more effectively
sult in significant error in prediction of fate, especially whenthan the oxygen surfaces which occur in montmorillonite and
the sorptive exchange “reactions” or mass transfer are slovcomprise half the basal area of kaolinite. Sorption may occur
with respect to advective flow of the pore fIUitf. A non-  through hydrogen bonding from the hydroxyl surfaces to-
equilibrium model can successfully simulate transport inward oxygen atoms in the organic molecules. It may be that

4.1. Nonpolar Compounds
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oxygen surfaces of montmorillonite are less effective in sorbfirmly retain up to 2 g, and possibly more, of hydrophobic
ing organic molecules by hydrogen bonding, due to the comerganic compounds by a mechanism that most likely in-
petition of water molecules. Moreover, the exchangeable catsolves sorption on external surfaces and in internal voids of
ions of montmorillonite, Ca and Na, readily form hydration a molecular sieve-type structural arrangement. The order of
complexes which may screen an appreciable portion of thacreasing adsorption rates for PCB congeners has been
available surface. Kaolinite is thought to have relatively fewfound to be: Del Monte sand, illite clay, Woodburn soil, and
exchangeable cations in the extended basal surfaces, ahdmic acid'’® The vapor loss of Aroclor 1254 is significant
gibbsite probably has none. Therefore, it appears reasonalfie®om the sand but negligible from the sofl.
from this point of view that these minerals should exhibit A good correlation between sorption of HOCs and OC
higher surface sorption than does montmorillonite. Howevergontent of the soil and sediment was found by Hassett
benzene sorption on Al-saturated montmorillonite clay wast al*”® with dibenzothiophene on 14 soils and sediments
seven times greater than for soils and three times greater th4n?=0.904). The other factors testée.g., total clay, clay
for Ca-saturated clay/° The reason of this behavior has not mineralogy, cation exchange capaci§E), SA, pH], were
been explained. nonsignificant. Similar results were obtained by Means
SA may be an important factor in sorption of aromatic et al**® investigating the sorption of four PAHs on 14 EPA
hydrocarbons by clay materials. Hydrogen bonding with thesoils. Also the variability in lindane sorption on soils was
oxygen of the clay surface may occur. THg values for ~almost entirely due to O™
benzene, toluene, and xylenes were lower in kaolinite than in The  sorption  behavior ~of naphthalene, 2,4-D,
montmorillonite or illite!™ This result, already reported by P-chloroaniline, hexachlorobenzeft¢CB2), and lindane on
Bailey and White"’2 may be explained on the basis of the several organic and inorganic materials and natural soils
following considerations: montmorillonite is a 2:1 expand-have shown that the organic constituents of the soils were
able lattice clay with a large SA (810° m2kg™1): illite is ~ mainly responsible for their sorption properti€s Cellulose
nonexpandable 2:1 clay with SA of 1? kg~ %; kaolinite is ~ appeared to be a well-suited model sorbent for simulating the
a nonexpandable 1:1 clay with a SA 0k30* m?kg~*. An- relative sorption behavior of the chemicals.
other significant result was that the amount of toluene ad- Sorption of PCBs on three marine sediments increased
sorbed from a hydrocarbon mixture was smaller than thévith the hydrophobicity of the PCBs and with the OC con-
amount of toluene adsorbed from a single hydrocarbon soluent of the sediment§? However, the removal of OM re-
tion, showing thereby a competitive adsorption in a mixturesulted in a decrease of the sorption coefficients, more marked
of hydrocarbons. Piercet al1”® found that montmorillonite for those congeners with a relative lower degree of
adsorbed four times as much DDT as did kaolinite. Adsorp£hlorination:®® Sorption of PCBs on the mineral particles
tion on clay was inversely proportional to temperature,Whose OM has been removed becomes increasingly signifi-
which is indicative of physical adsorption. This was substanant as the hydrophobicity of the PCBs and the percentage of
tiated by the similarity of the adsorption and desorption iso-Silt—clay fraction of the sediments increase.
therms. The role of OM has been also demonstrated by removing
The type of solvent may affect sorption of nonpolar com-the soil OM usinglaa5 series of ext_ract_alﬁmhe_r, ethanol, hot
pounds. Sorption of lindane on several sorbents from varioudater, 2% HC or by oxidation with hydrogen

solutions increased in the order ethanbbnzenehexane —Peroxidel®***:1%These procedures reduced the amount of
<water'’* The sorption differences were assumed due irsrPed HOCs. However, other soil properties, besides OM,
part to the differing solubilities of lindane in the different @PPeared responsible for adsorpti8hput their role could

solvents, and in part to the structure and affinity of the sol?& masked by that of the OM, as reported for parathioat

vent molecule for the particular sorbent. It appears that linloW OM content, clay content and frge5iron oxide seemed
licated in lindane sorption on soit&> The decreased

dane competes for sorption sites most effectively with watetP'IC _ _on ! _ _
and least effectively with ethanol. This was attributed to theSOrPtion of lindane by anaerobic soils low in OM content is
importance of dipole—dipole interactions in the lindane sorp2itributed to the decrease in inorganic surface area caused by
tion. Griffin and Chot®investigated the adsorption of PCBs the reductlon _of ferric to _ferrqus ion and the_h|gh state of
in hexane and ethanol solutions on soils. The results showdd/dration attained by ferric oxides upon flooditf§.On the
virtually no adsorption, indicating that potential migration of basis of the relevant importance of the OM in controlling

PCBs and other similar compounds could occur in a |andﬁ"adsor.ption of oIganic:SznonpoIar cgmpounds of limited water
if these compounds were dissolved in organic solvents. solubility (<10"*M),>* the following constants have been

The contribution of the OM of soils or sediments to the defined:
sorption of nonpolar compounds was found much more rel-
evant than the contribution of other componefitst®17®The Kom=Kg/for OF Koo=Kg/for, 9)
K4 values of a chemical with different sorbents were found
directly proportional to the OMor OC) content. The strong
tendency of humic acid extracted from soils to retain hydro-wheref,,, andf . are the fractions of OM or OC in the solid
phobic organic compound8iOC) was investigated by Khan sorbent respectively ., andK . are expressed in chy *
and Schnitzet’” They found that 100 g of humic acid can or dn? kg™* of OM or OC, respectively. In Eq9) the OC
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content in soil is assumed constant afgl. is expected to from the same soil. The results indicated that the humin frac-
have an equal value, within the experimental errors, for dion shows an increased sorption capacity over the whole
chemical in sorption with different soils. sail, thus suggesting the possibility that the intimate associa-

Wershawet al*®” reported that the adsorption of DDT to tion of soil OM with the soil inorganic matrix strongly modi-
humic acid was not affected by the addition of sodium chlo-fies the particle surfaces and/or the nature and properties of
ride, indicating that the association was not due to coulombisoil OM, thus influencing its binding capacity.
attraction. Khan and SchnitZéf suggested that hydrophobic ~ Chiouet al,>® on the basis of their own resuft®1%ob-
molecules could be trapped by internal voids formed througlserved that sorption of nonionic organic compounds from
hydrogen bonding between humic polymers. The high adwater on soil consists primarily of partition into the soil or-
sorbing capacity of humic acid was due to hydrophobicganic phase; adsorption by the soil mineral fraction is rela-
bonding in humic acid—DDT interaction, because of thetively unimportant in wet soils presumably because of the
presence of nonpolar portions of the humic acid polymer andtrong dipole interaction between soil minerals and water,
lipoidal molecules trapped within the polymer, or to trappingwhich excludes neutral organic solutes from this portion of
of DDT molecules within voids in the polyméf® Thus, the  the soil. The linear isotherms obtained with single and binary
association of nonpolar organic compounds to soil OM iscompound indicated no competition in the sorption process
attributable to “hydrophobic bonding.*** This type of of the two compounds. Therefore, partitioning of organic
bonding is due to the combination of van der Waals forcesolutes between the soil organic phase and water may be
and a “thermodynamic gradient” driving nonpolar organics treated in a manner similar to that between an organic sol-
of low solubility out of solution, because the interactions of yent phase and water. Also the adsorption of naphthalene
these compounds with natural OM are energetically preang fluorene in a mixture with other PAHs was linear and
ferred to interactions compound/water or compound/comy,as suppressed slightly compared to measurements when
pound?®1%® only one compound was in solutid®® Partitioning of or-

In comparing several sorbents, the PCB concentration fafganic solutes between soil and water was anaZé® by
tors were found to be inversely related to their average pargsing the conventional solution concept for solutes in water
ticle size and linearly related to their S The concentra- 544 the Flory—Huggir€22! treatment for solutes in the

tions of chlorinated hydrocarbons from Los Angeles Arbor 1y meric humic phase. Sorption determined for 12 aromatic
are closely re(l:g(?d to the OC content and to particles@fB 5 chiorinated compounds on soil shows that the extent of
or less in size.™ Retention of DDT, endosulfan and meth- solute insolubility in water is the primary factor affecting the

. . . . 1 . .
oxichlor was studied with two soifS:* A portion of each soil ¢ oM _water partition coefficient{,) and that the effect
was treated with hydrogen peroxide to study the effect of

OM icid o In th 4 soils th of solute incompatibility with soil OM is significant but sec-
on pesticide retention. In the untreated solls the greate%ndary. This explains the commonly observed correlations of

retention of the three insecticides was on the colloidal " -
. . log Kom VS logK,,, (octanol—water partition coefficienand
from both <ol recuced the retention on those factions. 199 Kon V5 109 S(water Solubilty (Secs. 12.1 and 122
; Co » ' However, Spurlock and Bigg&F pointed out that iso-
108
Karickhoff et al.""also have identified, in addition to the therm linearity is not a prerequisite for partitioning, because:

primary effect of OC, sediment particle size as a secondar 'Y nonlinear uptakedissolution of organic vapors and gases
factor in the sorption of hydrophobic chemicals on natural. P 9 P 9

sediments. Th& . for the whole sediment approximates that'r:1 rp])iolr):imerf 'Sn?ftenn?bse:éed#)ni numiger ?f tiStl:]dfsvonr
of the fines fraction, which contains the majority of the or- onionic organic. compound-—numic acid sorption have re-
ganic carbon. Th&, for a series of PAHs was determined por.ted nonhngar |sotherm§, i) solven_t—polymer mte_r-
and correlated to the fraction of OC of sedime¥ft€orrela-  2Clions sometimes vary with concentratii.On the basis

tion coefficients(r) exceeded 0.90 in all cases. Moreover, the® e chemically heterogeneous macromalecular nature of
zero intercept in the ploK,—f .. showed clearly that an in- NUMIC substances, a more gezrzﬁrz%ls view of partitioning has
organic sorption contribution was contraindicated. Nkedi-P€€n taken into consideratiéff;******organic carbon-based

Kizza et al1®2 also found that OC content in soil increases SOrPtion is viewed as a solute distribution between a three-
exponentially with decreasing particle size; thgvalues for ~ dimensional macromolecular humic phase and the bulk solu-
diuron and 2, 45 T increase accordingly. tion phase and the solute—sorbent interactions are not neces-
Sorption of toluene by two samples of s¢0.23% and Sarily restricted to nonspecific London interactions. A
0.41% OC, respectivelyand by commercial humic acid and 9eneral thermodynamic partition model for organic carbon-
the same humic acid coated 8% was investigated® K based linear and nonlinear sorption from solution was formu-
values varied by a factor of 2.5, with the sorbents of highestated in order to characterize sorbate partial molar free ener-
and lowest OC conternthumic acid and a soil Moreover,  gies.
the K, values for trichloroethenéTCE) and toluene onto  Chin and Webéf® applied the modified Flory—Huggins
humic acid were more than 2.5 times greater than those denodel in conjunction with solute aqueous activity coefficient
termined for the same humic acids when coated ong®Al  data to estimate the association of organic contaminants to
The same authot¥* carried out sorption experiments with humic and other organic polymers in the aqueous phase. The
TCE and toluene on soil and on humin fraction extractedcorrelation between 108() opsg @nd 10gKoo) preq fOr 14 aro-

J. Phys. Chem. Ref. Data, Vol. 30, No. 1, 2001



SORPTION OF ORGANIC COMPOUNDS 197

matic and chlorinated hydrocarbons showed good agreemeatjuifer materials and has been proposed as a simplified

(Sec. 12.7. model to examine organic solute transport processes in
For sorbents with OC content greater than 0%%a  ground watef?’
highly significant correlation was found between tgs of Lara and Ernsf? reported thaK . values for PCB conge-

some halogenated alkenes and benzenes and the OC conteméss with three different sediment samples, having OC con-
of a series of sediment samples. These findings indicate t@nts of 0.50%, 1.47%, and 2.33%, respectively, depart con-
very similar lipophilicity of the organic materials present in siderably from constancy with the degree of chlorination,
these natural sorbents. SmKl} values have been found for increasing with decreasinfy,.. This is probably a result of
“organic poor” sorbents (0€:0.1%), even for those with a the assumption that OM is the sole sorbent, whereas signifi-
high SA. Therefore, the compounds investigated are quiteant sorption of highly hydrophobic congeners is also taking
mobile in such media. The limit of about 0.1% OC has beerplace on exposed mineral surfaces of the sediments.
indicated also by other autha?$?*°although othef® found The contribution of the mineral fraction to the sorption of
that theKy values of PCE and 1,2,4,5 TeCBz on different nonionic compounds may be computed by plottifigversus
size fractions of an aquifer material low in OC contentf for the adsorption of a compound on a series of sorbents.
(0.021% correlate linearly with the . values of the single A more general formulation of Eq9) can bé>214:215
fractions; however, this occurs at low sorbate concentrations

while physical adsorption to heterogeneous sites may be K= Kocf oct K®,

present at higher concentrations where nonlinear relationsh'where the intercepk® expresses a fraction of adsorption by
is observed. Kharetal.”" studied the adsorption of ac- soil constituents other than OC. This fraction may be signifi-

etophen_o_ne on 14. sed|men_t.and So'l. §amples of dlfferenéant especially in soils with a low OC content and can be
composition. The linear partition coefficient was correlated

o . ubtracted to th& 4 values of all soils to get amend
significantly with percent OC. The amount of clay appearec{sl d g &be

) . aluest®3
tq be important in some cases, wher_e OC was 100 low and Although all this evidence tha€; or K,,, is constant for
did not mask the effect of the clay minerals.

. . . each chemical whefi,>0.001, it has been found that the
The adsorption on mineral surfadelay) dominates or-

ganic matter partitioning at high clay to OM rafio> 8 Kom Vvalues for a single compound may show differences

. ; ) ranging from a factor of 3 to over an order of magnitude
Karickhoff°? collected the data regarding the role of mineral frorg sgil to soil 123163216217 g

in pollutant sorptiof®129185211.21%3nq defined a threshold
for onset of mineral contribution, given by the ratio cm/oc tween sediments and interstitial water demonstrated a

=30, where cm and oc are the fractional masses of swellingnarked dependence #f,. on the source of organic carbon
ocC

E:rlsyt mlr}erals /andagrgf?mlc ?:arb(;r?bmt' the whole skedémentand a two to 17-fold deviation of measurkd, values from
atis, for cm/oe-30 mineral contributions are masked, re- , <o predicted by lol§,.— logK,, empirical relationships

gardless of the mineral content. However, this ratio depend ec. 12,1218
on hydrophobicity of the sorbate. For a compound having a — . -

vahl_u?] B logKow:é‘lltl’ R /cggc(:)al '(\:/:ay éo (t)Mtrarllolgs 151, matter can give a variation in the sorptivity of organic com-
whic dc?lrreshpon 'S e;l) C;Tl b I. Ch. za;:yg a.l OTUQ' pounds, due to the presence of different fractions such as
gested that the criticdl,(f;.) below which mineral adsorp- humic and fulvic acids, lipids, and humif:194:2192205 ¢

tion dominates over OM partitioning can be calculated by the, i anq | jort%* investigated the sorption behavior of TCE

A study of partitioning of two PCBs and fluoranthene be-

The diversity in composition and structure of the organic

equation and toluene on two humic acid samples extracted from soils,
tannic acid, lignin, corn protein zein, cellulose, and Aldrich
f5.=SA/[200K,) >, humic acid. TheK values for the two compounds on these
sorbents do not converge to a similgy. value, when nor-
where SA is the mineral-specific surface area. malized by the fraction of OC, indicating that components of

Sorption isotherms for naphthalene, 1-methylnaphthaleneé)M found in soils may have affinities for nonionic organic
and o-dichlorobenzen®CBz) were measured on seven sub- compounds which cannot simply be explained by their OC
surface aquifer materials having OC content ranging froncontent. The results are consistent with the observtion
0.0096 to 0.156%"2 Multivariate statistic was used to inves- that an organic material’s ability to sorb organic pesticides
tigate possible relationships between sorption coefficientsvas related to its relative hydrophilic/hydrophobic balance as
and OC content and other sorbent propertipsrcentage indicated, in part, by its number of oxygen-containing func-
sand, percentage silt, percentage clay, CE, SA).elhe tional groups. Lignin, as compared to humic and fulvic acids,
sorption coefficient, for aquifer materials containing lesshas a notable lack of carboxylic groups, making it less hy-
than 0.10% OC, does not correlate with any of the propertiedrophilic and possibly accounting for its high&,s and
of the sorbent, including the OC content. No single surface&K . Thus, a decrease greater than an order of magnitude in
appears to control sorption on the aquifer material and, theresorption can be found using humin, humic acid, or fulvic
fore, it is recommended that sorption coefficients be deteracid in the order.
mined experimentally on each different sorbent of this type. However, sorption of naphthalene on EPA-6 sediment
Humic acid-modified silica shows similarities with these modified by sorption of poly(N, N-dimethylaminoethyl
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methacrylate (PDAM) showed an unexpected behavith. tween OC content obtained using both high- and low-
PDAM has a high carbon-to-oxygen ratio of 4-to-1. Pread-temperature methods are found with respect to the sorption
sorption of PDAM increase# 4 values of naphthalene from capacity>*

3.35 to 56 mL/g, an increase of about a factor of 17, Kyt The composition of the OM shows a decrease of the polar
values were 940 for the modified sediment and 465 for thegroups also by increasing the depth of a soil horizon. Since
unmodified sediment. the concentration of OM in soils is typically decreasing with

Soils exchanged with organic cations of the formthe depth, a nonlinear correlation betweky and f, is
[(CH3)3NR] ", where R is a C9—C16 hydrocarbon, have sig-expecteé’’
nificantly higher OM contents and display high sorptive up- n
take of common groundwater contaminafit®nzene, tolu- Ka=Kaocfoc:
ene, chlorobenzenes, and alogenated alkdRésThe wheren is less than unity. This behavior has been demon-
isotherms were linear. The organic phase derived from exstrated with atrazine sorption on 24 soil profiles, comprising
changed hexadecyltrimethylammoniutDTMA) was at 109 soil horizons. In a logarithmic correlation betweép
least ten times more effective than natural OM for removingdand f .. the nonlinearity constant proved statistically signifi-
these compounds from water. This simple soil modificationcant from unity
might be used to improve the retardation capabilities of low
OM soils and aquifer materials, and to enhance the contain- logKg=1.81+0.75logf o,

ment capabilities of clay landfill liners and bentonite slurry which indicates that not only the concentration, but also the
walls 222 composition of the OM play important roles in soil sorption
Other studies regarding the sorption of tetrachloromethangt atrazine. Moreover a multiple linear regression analysis
(TeCM) on clay modified by replacing inorganic ions by petweenk 4 and the various OM fractions revealed that hu-
different quaternary ammonium compounds have beefyic acid explained 71% of the variance compared to 26% for
reported’”*?2*Decyltrimethyldiammonium{(DTMDA) cat-  hymin plus free organic matter and 3% for manganese oxide.
ions, in particular, have both ends attached to the silica sur- Sorption of carbazole, dibenzothiophene, and anthracene
face of the clay mineraf’ TeCM sorption to DTMDA—clay \as investigated on hematite and kaolinite that had been
is characterized by nonlinear isotherms, competitive sorppgated with natural humic substances over a mass percent
tion, strong solute uptake, and relatively high, exothermiccarpon range of 0.01%—0.5%° Humic acids were invari-
heat of sorption. An adsorption-dominated process instead %fbly more strongly adsorbed than fulvic acids on mineral
a partition-dominated process is suggested. surfaces and increasing quantities of sorbed humic sub-
H2[2)5-I—MA is adsorbed on different clay minerals up to the stances greatly enhanced HOC sorption, with anthracene, the
CE” X-ray diffraction analysis of the HDTMA clays re- most hydrophobic compound, showing the greatest sorption
vealed basal spacings higher for vermiculite and decreasingnnancement. The type of humic coating influenced the
in the order for high-charge, intermediate-charge, and lowamount of HOC adsorbed, and the most aromatic substance,
charge smectites. In general, both the greater HDTMA conpeat humic acid, was the strongest sorbent. The mineral sur-
tent and the larger basal spacings of high-charge HDTMAgce also influenced the amount of HOC adsorbed on the
clays increased the partition of benzene, alkylbenzenegrganic coating, with hematite giving the greater adsorption
naphthalene, and biphenyl. Alkylbenzenes showed greatgfye to the distribution of surface hydroxy! sites, which rep-
sorption than the other compounds by high-charge HDTMAyesents points of attachment for carboxyl groups on the hu-
clays. This was attributed to the capability of the large basalyjc substance.
spacings to accommodate larger solute molecules. Sorption of benzene and TeCM from water on three high-
Grathwohf?® studied sorption of trichloromethar€CM), organic-content soil§muck, peat, and peat extracted with
1,1,1-trichloroethan€éTCA), TCE, and PCE on 39 soil and NaOH) and on cellolose was determined in order to evaluate
sediment samples from different geological formations angnhe effect of sorbent polarity on the solute partition
areas. The results indicate a decrease in sorption with insgefficient??® The isotherms are highly linear for both sol-
creasing proportions of oxygen-containing functional groupstes on all the OM samples, which is consistent with a par-
in sorbent OM of the most recent soils. A first approximationtjtion model. TheK,,, values increase by decreasing the
to estimate sorption coefficients for various OM composi—po|ar-nonpo|ar group ratio[ (O+N)/C] of the sorbent
tions is provided by an empirical correlation between thesamples from cellulose to extracted peat. The relative in-
hydrogen/oxygertH/O) atomic ratio as an index of the oXi- crease is similar for both solutes and the limiting sorption

dation of the OM and th& . values for TCE capacity(LSC, Q% ) on a given OM sample is comparable
logK o= 1.52 log[H]/[O]) + 1.54 12=0.95. g;t:]Neen the solutes. LSC is defined by the following expres-
Therefore, many of the experimental and estimatgdval- Q% =K,.S
om om-

ues reported in the literature for nonionic compounds fail to

account for variations in the composition of natural OM andwhereSis the water solubility of the solute. This observation
are therefore likely to be misleading when used to predicsuggests that one can estimate the polarity effect of a soll
sorption coefficients such a&,. Moreover, differences be- OM on the value ofK,,, for various nonpolar solutes by
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determining the partition coefficient of single nonpolar solutedepend linearly on the OC content in sorbent. Thus, sorption
when compositional analysis of the OM is not available. Themay be assimilated to a partitioning of the solute between an
observed dependence Kf,,, on sample polarity is used to organic phase and an aqueous phase. Relationships between
account for the variation oK, values of individual com- sorption coefficients (lol,.) by soils or sediments and par-
pounds on different soils that results from change in the potitioning into n-octanol (lo&,,) were derived on this basis
lar group content of OM. On the assumpion that the carboriSec. 12.1 Therefore, if the organic phase is the same for a
content of OM in “ordinary soils” is 53%—-63%, the calcu- series of sorbents(,. is expected to be the same; however,
lated variation oK, is a factor of~312321"This value isin  often this is not the case, ai@, decreases by increasing the
agreement with the limit of variation of mokt,,,, data with  polar character of the organic matter. This is the reason why
soils of relatively high OM content. Karickho#t all® re- K, s for nonpolar compounds on sediments are normally
ported an averagk,. of 83 for benzene with the coarse silt higher than those on soils.
fractions of two sediment samples, which is far greater than
the values obtained with muck and péat67 and 12.5, re-
spectively. Following the above discussion, the autfféts
concluded that sediment OM should have extremely low po- Sorption of polar and ionizable compounds depends at
lar group content, with the partition efficiency approachingyarious degrees on moisture content in sorbing system, the
that of a good organic solvent. presence of exchangeable catidfisglectrolyte concentra-

Thus, K, values depend on the nature of the sorbentyion and pH?* Water solubility may also affect sorption.
which influences the amount of compound sorbed on itgajley and Whité® published a review on adsorption and
However, for all nonpolar compounds, which have compagesorption of these compounds by soil colloids as a function
rable sorption mechanisms, this influence will be the sameseyeral factors as colloid type, physicochemical nature of the
Schrap and Opperhuizéff, selecting the sorption coeffi- pesticide, soil moisture content, and others, with implications
cients of nine nonpolar organic compounds from the literatoncerning pesticide bioactivity.
ture, demonstrated that the ratio of thg values for two Hancé?! demonstrated a significant competition for sorp-
compounds, independent of the sediment, is constant. Whefbn sites between diuron and water. The mineral fraction of
this ratio is known, it is possible, by the knowledgekoffor  an oxidized soil adsorbed considerably more diuron from
a reference compound, to obtaity for a second compound petroleum spirit solution than from aqueous solution. The
without knowing thef,,; value of the sorbent. This result is organic matter from a peat soil, on the other hand, showed
valid for chemicals which are not sensitive to the third phaS%reater Sorption from agueous than from petro|eum solution.
(Kow<5) (Sec. 10, which have aqueous solubilities in the So, presumably, in the first case water competed more effi-
pgldn? range and which have relatively high sorption coef-ciently with diuron for mineral fraction than does petroleum
ficients. Although the simplicity of the procedure and thespirit, while in the second petroleum competes more effi-
restricted number of compounds to which it is devoted, thisiently with diuron for organic matter than does water. These
method would require more proofs that the influence of theesults suggest that under field conditions, when excess water
nature of the sorbent is the same for all nonpolar compoundss not always present, the soil mineral fraction may play a

Kile et al?*° determined the partition coefficient&§) of  more important part in adsorption than is indicated by the
TeCM and 1,2 DCBz for a large set of soils, bed sedimentss|urry type sorption experiments.
and suspended solids from the United States and the People'SSorption of atraton and monuron by soil did not change
Republic of China. The values for both solutes are quitesignificantly by reducing water content until the level ap-
invariant either for the soils or for the bed sediments; theproached that needed to produce a monolayer on the soil
values on bed sediments are about twice those on soils. Thirfaces, when it increased sharpi§.
similarity of K, values between normal soils and between The strong competition of water molecules in adsorption
normal bed sediments suggests that natural organic mattep$ 52 aniline, acetalinide, and carbamate pesticide an&togs
in soils (or sedimentsof different geographic origins exhibit and of hexazinorfé* on cellulose from aqueous solutions
comparable polarities and possibly comparable composiwas evidentiated. In the absence of water, hexazinone was
tions. The results also suggest that the process that converssorbed from hexane solution, thus suggesting that it can be
eroded soils into bed sediments brings about a change in thelsorbed to cellulose in the absence of competing water mol-
organic matter property. The difference between soil andcules through hydrogen bond formation between the carbo-
sedimentK,. values provides a basis for identifying the nyl groups of hexazinone and the hydroxyl groups of cellu-
source of suspended solids in river waters. The very Kigh  lose.
values observed for some special soils and sediments are Adsorption of parathion by attapulgite clay was studied in
diagnostic of severe anthropogenic contamination. both organic and aqueous medfa.In hexane solution the

In conclusion, both clay minerals and soils or sedimentgpresence of hygroscopic moisture resulted in competition be-
can sorb nonpolar compounds. Different types of bonds arewveen parathion and water so that an increase in the clay’s
involved in sorption of organic chemicals by clay, while, in moisture content reduced parathion adsorption.
the case of sorption of these compounds by soils or sedi- The same effect was detected for adsorption of
ments, hydrophobic interactions are prevailing #nd/alues  parathion®® and parathion and lindaf on soils. In a dry

4.2. Polar and lonizable Compounds
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soil-hexane—parathion system the slightly polar parathiomelative importance of each process being determined by pH,
molecules efficiently compete with the apolar hexane mol-exchangeable cation and the characteristics of the sorbate
ecules for adsorption sitéd’ Generally as the soil water molecule. Infrared studié®’ suggested that adsorption of
content increases, parathion adsorption decreases becausalnfron among other phenyl ureas on montmorillonite may be
the decreasing contribution of the soil mineral fraction.attributed to an interaction of the carbonyl of the herbicide
When soils are fully hydrated, adsorption of the organic solwith exchangeable cations on external surfaces and with
utes by soil minerals becomes relatively insignificant com-edge aluminum groups.
pared to the uptake by partitioning into soil organic matter, In general, the adsorption of substituted ureas on clays
presumably because water is preferentially adsorbed bincreased with the polarizing power of the exchangeable cat-
minerals'®® Lindane shows an uptake on dry soil which is ion, indicating that electrostructured water molecules play an
lower than that of parathion and a reduced amount adsorbethportant role in the adsorption proc€é8The effect of salt
at 2.5% water in soil. These differences are consistent witltoncentration was almost negligible up to 1.0 N; above that
the low polarity of lindane relative to parathion, making lin- range the adsorption increased and became very dependent
dane a less potent adsorbate, and thus a weak competiton the ionic strength. The salting-out effect was due to a
against water, for adsorption on mineral surfaces. decrease in solubility of the nonelectrolyte in water upon the
It was suggestéd® that the sorption of parathion on dry addition of a salf**24°
soils occurs by cation—dipole interaction, which is much The K—clay systems showed a greater adsorption capacity
stronger than the hydrogen bonding interaction in wet soilsfor linuron and malathion than Ca-, Mg-, and H/Al-clay
Bowman et al?®’ studied the adsorptive behavior of systems, due to the greater dispersing effect of K*f8iThe
malathion on Na-, Ca-, Cu-, Fe-, and Al-montmorillonite by reduced adsorption of the pesticides by Mg and Ca ho-
IR spectroscopy and x-ray diffraction. At RH exceeding moionic clays, particularly with linuron, was ascribed to the
40%, malathion penetrated the interlayer region of the clayormation of polyplatelets.
and was adsorbed as a double layer, giving an expansion of Bowman and Saf&® investigated the influence of the
5.6 —6.5 A. The mechanism of adsorption was through aaturating cation on the adsorption of organo-phosphoric
H-bonding interaction between the carbonyl O atoms and thpesticides, parathion, methyl parathion, fenitrothion, amino-
hydration shell of the saturating cation. In dehydrated sysparathion, and paraoxon by montmorillonite suspensions. In
tems, a direct ion—dipole interaction occurred between thall cases the saturating cation distinctly influenced the
carbonyl O atoms and the saturating cations. The magnitudéreundlich-type adsorption, with adsorption decreasing in
of both interactions increased with cationic valence. the following sequence: B& Ca& ", Na~ montmorillonite.
Spenceet al 2*82%found that the vapor density of lindane Adsorption of these compounds at low concentrations varied
and dieldrin was high when more than a monomoleculainversely with their water solubilies in Na and
layer of water was present in soil and decreased markedly b@z*—montmorillonite suspensions. Only paraoxon adsorp-
decreasing the soil water content. tion was slightly greater than the compound with the next
Diffusion coefficients of disulfoton and dimethoate in a lower solubility, aminoparathion. Aminoparathion was more
silt loam soil varied little with concentration of both com- than 99.9% adsorbed from solution by
pounds, but increased rapidly for dimethoate with increasing-e** —montmorillonite, suggesting the possibility of protona-
moisture content from 10% to 418 In contrast, for disul-  tion of the —NH, group by the acidic clay surfaces.
foton, which is more volatile, less soluble, and more strongly The effect of pH on the adsorption of basic s-triazines by
sorbed than dimethoate, diffusion coefficients were smallemontmorillonite clay was very similar for all compountf<.
but did not change much as the soil became drier. The amount of each compound adsorbed increased as the pH
Dao and Lav§*! reported that a decrease in water:soil of the solution was lowered, until an adsorption maximum
ratio and in soil moisture content led to an increased adsorpwas reached. Lowering the pH still further resulted in releas-
tion of atrazine. At water to soil ratio equal to 0.4:1, adsorp-ing a portion of each of the compounds into solution. The
tion of atrazine increased by increasing the Gaohcentra- maximum adsorption of each compound by the montmoril-

tion. lonite clay occurs in the vicinity of the pKvalue?48:249 At
The pH values of the clay systems did not appear to affegpH values higher than pihe compound is present primarily
adsorption of slightly polar linuron and malathiéff. in the molecular form and is adsorbed by H bonding or

Hancé'? studied the effect of pH and exchangeable catiorthrough polar adsorption forces. A decrease of pH results in
on the adsorption of two substituted urea and five triazineincreasing the protonation; the adsorption of the resulting
by a montmorillonite. The adsorption of the ureas was virtu-monovalent cation occurs by displacing a'Nian from the
ally independent of pH and exchangeable cation, whereas thaay surface. At pH values lower than the pte increased
adsorption of the triazines was influenced by both factors. Itoncentration of Hl ions may compete with the cation for
was postulated that the less polar ureas are adsorbed Bites on the clay. The presence of other ions like” Na
physical forces and possibly the formation of coordinationBa™ " has the effect of decreasing the amount of protonated
complexes with exchangeable cations, while the basic triazcompound adsorbed because of some competition effect at
ines are adsorbed by a combination of these two mechanisntise sorption sitege.g., carboxyl groupsof the organic col-
plus protonation and consequent ion exchange reactions, theids.
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Several mechanisms can be postulated for adsorption ahanger. Lowering of the pH resulted in increased adsorption
organic compounds (basic or acidit by clay by bentonite of all of the herbicides, except the organic cat-
alumino-silicate$® physical adsorption, hydrogen bonding, ion, diquat, which was completely adsorbed at both a high
coordination complexes, association or bridging complexeand a low pH. The influence of pH was greatest for DNBP
and chemical adsorption. Some of them may occur simultaand atrazine. The DNBP was adsorbed by an anion ex-
neously, depending on the nature of the functional groups ofhanger, but not by a cation exchanger, while CIPC, monu-
the molecules, the type of clay mineral, and the acidity of theon, and atrazine were adsorbed by both. Diquat was com-
system. The authors studied the adsorption of members gletely adsorbed by the cation exchanger and only slightly by
herbicide families as s-triazines, substituted ureas, phenylcaan anion exchanger. All were adsorbed by muck but to vary-
bamates, aniline, anilides, phenylalkanoic acids, benzoic adng extents. Diquat and paraquat, both organic cations, were
ids, and picolinic acids on 1-0.2m montmorillonite clay adsorbed by montmorillonite and kaolinite at pH 6 up to to
adjusted to two pH values: 3.35 and 6.80. Regardless ahe cation-exchange capacifiy.
chemical character, adsorption occurred to the greatest extentDioctahedral montmorillonite exhibited a high affinity for
on the highly acid H—montmorillonite compared to the nearparaquat, since when less than 50 me/100 g were adsorbed,
neutral Na—montmorillonite. The magnitude of adsorption ofno paraquat was detected in the solution, irrespective of the
organic compounds with widely different chemical charactersaturating catioR>? Interlamellar adsorption of paraquat was
is governed by the degree of water solubility, the dissociadetected. Weber and We&dinvestigated the adsorption of
tion constant of the adsorbate, and the pH of the clay systendiquat, paraquat, and prometone by montmorillonite and ka-
A basic compound can be considered 100% associated ofinite clays and their desorption using several extracting
completely dissociated when the pH is approximately 2 unitsolutions. The two compounds were adsorbed by the clay
below or above the pX respectively. For atrazine, gks  minerals to approximately the cation exchange capacity of
1.68. If the pH of the clay surface is equal to the pH of thethe clays. Approximately 80% of each of herbicides was re-
suspensior3.35), then it would be expected that10% of  placed from kaolinite clay with B4 ions, while a total of
the compound would be adsorbed. However, experimentall$% of each of the compounds was removed from montmo-
it was found that the material was completely adsorbed. Thisillonite usig 1 M BaC}, solution. Paraquat was preferen-
would indicate that the surface acidity would be approxi-tially adsorbed over diquat by both clays in competitive ion
mately 3 units lower than the suspension pH. If the surfacetudies. Prometone adsorbed on clays was more readily des-
pH is greater than the pKoy a magnitude of 1.5-2 pH units, orbed with de-ionized water than with BgCl
then adsorption will be principally due to van der Waals' Hayeset al?**reviewed the interaction between clay min-
forces. For acidic compounds, on the contrary, adsorption israls and bipyridylium herbicides.
principally dependent upon the pH of the bulk solution; posi- Sorption of low polarity pesticides, like monuron and diu-
tive adsorption will commence when the pH of the bulk so-ron, by soils depends only little by soil pH and the presence
lution is approximately 1—1.5 pH units above thepidd-  of soluble anions and catioA%> OM (or OC) content in soils
sorption increases by decreasing the pH. It seems that thegas found to be of primary importance. High correlations
primary mechanism of acid adsorption is due to proton assdsetween sorption on soils and sediments and OM content
ciation and adsorption occurring by van der Waals’ type adwere observed for diuroff®2°¢257 fluometuror£®® alkyl-,
sorption, that is, the compound is adsorbed in the moleculachloro-, and chlorophenoxy-uré# phenyl-urea
form. Hydrogen bonding between the carbonyl group of theherbicides’®® fensulfothion and its sulfide and sulfone
acidic compound and the surface also may occur. derivatives?®®®  disulfoton?®>  and  organochloride

Thermodynamic parameters for adsorption of cyanazin@esticides®® Sorption of linuron and malathion by humic
by peat and montmorillonite saturated with several cationscid was higher than that in clay systeffisSorption of a
(H", K™, Mg?*, c&*, C**, C¥™) seem to indicate that ad- series of insecticides, representative of the organochlorine,
sorption occurs with a mechanism involving hydrogenorganophosphorus, and carbamate groups, was studied using
bonds**® However, for peat in the aciditpH 6) and C§" three soils and a stream sediment and was found inversely
samples, a protonation process and adsorption of the protaorrelated with solubility in watéf* and significantly corre-
nated species is also likely. For montmorillonite—cation sys{ated with the OC content in soils and sediment. Similar
tems the thermodynamic parameters seem to point to thesults were found with carbofur&ii?%® and dieldrin?®®
following mechanisms: for montmorillonite—&lisamples a  Positive correlation was also found betweaépand CE, be-
direct coordination cyanazine—&y for montmorillonite— cause OM is known to contribute from 25% to 90% of the
Co*" samples physical bonding; for montmorillonitetH total exchange capacity of many sdifS.
samples physical adsorption plus ionic adsorption. Organophosphorous and carbamate insecticides were ad-

The chemical characteristics of the sorbate strongly affectsorbed to greater extents as the OM content of the soil
the sorption behavior. Harris and Warféhstudied the ad- increased?? Destruction of OM by oxidation with kD,
sorption of herbicides, diquat, 4,6-dinitro-o-sec-butylphenolmarkedly reduced adsorption. Similar results were already
(DNBP), atrazine, isopropyl N3-chlorophenyicarbamate found with parathion adsorption by soi&2%7-268t was sug-
(CIPO), and monuron, from aqueous solution by myock-  gested that, in OM rich soil$>2%), the contribution of
ganic soi), bentonite, an anion exchanger, and a cation exether factors affecting parathion sorption may be masked,
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because the inorganic adsorption surface is covered up byariable than the origina{ss. However, Gerstl and YaréH
OM.*?* When the OM was destroyed by oxidation, the sorp-found that adsorption of napropamide and bromacil was only
tion decreased considerably. However, with two soils sorpslightly correlated with the soil clay content but was highly
tion remained very high, in spite of the considerable decreasgorrelated with soil OM content. The mobility of napropam-
of the OM to less than 0.1%. It was hypothesized that thede in soil columns was reduced with an increase in clay and
inorganic soil constituents are very important in parathionOM content?’®
sorption in soils with very low OM. Biggaet al”*° observed Kozak et al?"® studied the adsorption of prometryn and
that parathion has highly pola’P-O’~ and P=S bonds, as  metolachlor by different fractions of soil OM, including hu-
well as a conjugated ring and a polarNO, group and is  mic substanceghumic and fulvic acids humin, and nonoxi-
strongly adsorbed on the clay surface as well as on the OMiable soil organic matter. At pH 6 most of the prometryn in
Soil OM content was the most important factor influenc-solution is in the molecular form, while metolachlor, which
ing the sorption of phenylurea herbicides by séflsiancé> s a nonionic compound, is totally in this form. Humic sub-
studied the adsorption of urea and a number of its derivativestances showed high affinity for both herbicides. Humin frac-
by different soils. Increasing chain length in the alkyl sub-tions adsorbed significant amounts of prometryn, but not me-
stituents and choro- and chlorophenoxy substitution in theolachlor. These differences were interpreted on the basis of
aryl substituent increased adsorption. There was no relationtifferent sorption mechanisms due to the different structure
ship between sorption and water solubility; OM content wasof the two molecules.
the only soil property that could be related to sorptive capac- Alachlor and metolachlor adsorption on soils was found
ity. Then, model adsorbents were prepared by treating celluositively correlated with soil OM content, clay content, and
lose phosphate powder with a series of alkyltrimethylammoSA(EGME) and inversely correlated with herbicidal
nium compounds in which the size of the alkyl group wasactivity.?®® Other author® found that OM content was the
varied from C8 to C18. The adsorption of linuron, atrazinepredominant adsorbent for metolachlor in soils. Application
and EPTC by these materials increased logarithmically wittpof carbon-rich wastes to sandy soil increases sorption of
increasing chain length and was large compared with th@lachlor and may be useful for reducing pesticide leaching to
adsorption of these herbicides by a humic acid and by peajroundwater®?
organic matter. Since soil organic matter is thought to con- |n a recent review paper, Sen@sidiscussed the nature of
tain alkyl groups, it was concluded that the possible influ-the binding forces involved and the types of mechanisms
ence of such groups should be considered in discussing thgperating, often simultaneously, in the adsorption processes
mechanisms involved in the adsorption of organic moleculesf several pesticides onto soil humic substances, humic ac-
by soil 2" ids, and fulvic acids. These include ionic, hydrogen and co-
Sorption of diuron was studied with a series of severalalent bonding, charge transfer or electron donor—acceptor
arid-zone soil samples having different composition, pH val-mechanisms, van der Waals forces, ligand exchange, and hy-
ues ranging from 6.5 to 9.3, and low OM percentage rangin@rophobic bonding or partitioning. Experimental evidence
from 0.1 to 1.727* Statistical analysis rendered values for  obtained and interpretation provided for the various adsorp-
diuron adsorbed in relation to CE, SA, and OC equal totion processes proposed were presented and commented.
0.785, 0.754, and 0.476, respectively. It was concluded thagenesiet al*%° showed that multifunctional hydrogen bonds
CE or SA can account for the variability of diuron adsorptionand charge-transfer bonds were preferentially involved in the
in these soils. Several mechanisms were postulated for thedsorption of alachlor at low concentrations, especially onto
sorption of diuron by soil§****??Mainly these include well humified, highly aromatic soil humic acids rich in
physical adsorption by van der Waals forces and H bondin@-containing groups. Hydrophobic bonding appeared to pre-
that could occur via both the carbonyl oxygen and the aminelominate at higher alachlor concentration, especially onto
hydrogen. Electrophoretic studié$showed that substituted low-humified, highly aliphatic sludge humic acids. Senesi
urea molecules become positively charged upon dissociatioand Testini*! studied the adsorption of two s-triazines and
in water. Thus, sorption on soils could be explained as amwo substituted urea herbicides by three different humic ac-
ion-exchange process. Sorption of monuron is highly correids (HA) using elementary analysis and infrared spectros-
lated with soil OM content, while the correlation with pH, copy. Adsorption involved ionic bonds for s-triazines and
percent silt, and percent clay is not significAfitHowever,  hydrogen-bonding, van der Waals forces, and possibly
Savagé’did not detect any significant linear correlation be- charge transfer in both s-triazines- and substituted urea-HA
tween the Freundlich constant values of chlorbromuron andomplexes.
soil texture, OM content, pH, or water-holding capacity. Weberet al?®* studied the adsorption of seven s-triazines
OM arising from cane leaf burning in topsoil have beenby organic soil colloids at pH levels from 1.0 to 5.2. Maxi-
found factors of considerable importance in sorption of PCPmum adsorption occurred at pH levels in the vicinity of the
linuron, diuron, simazine, monuron, and atrazine, in the orpK, values of the respective compounds. It was concluded
der, on sugar cane sofl& that the adsorption of s-triazines was due to complexing of
No correlations were found betweéty values measured the triazine molecules with functional groups on the organic
for napropamide on 36 samples of a soil and soil OC fractiorcolloids and/or adsorption of s-triazine cations by ion ex-
measurements? The distribution ofK values was more change forces. These mechanisms, based on protonation of
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such weakly basic compounds, may be less important witlatrazine is hydrogen bonded in a labile equilibrium to an
metribuzin, which is a weaker base than the s-triazinddentifiable set of protonated carboxyl groups, which act as
herbicides® TheK 4 value for atrazine on soil at pH 3.9 was Bronsted acid catalyst for hydrolysis.
more than twice that at pH ¥° It was observed that for In general, the order of increasing sorption by 25 soils for
atrazine it is unlikely that ionic forces are appreciable untilfive triazines was propazine, atrazine, simazine, prometone,
the pH nears the pKvalue (1.68 at 22 °Q. Therefore, this and prometryné?® Correlation coefficients between the
increased sorption can be attributed to van der Waals forcgsroperties of the soils anidy values of these triazines have
and adsorption via SiOH groups. Adsorption of four herbi-shown that sorption was most closely related to OM content,
cides having basic propertigbuthidazole, pk=0.6; VEL  clay content, CE and exchangeable magnesium and hydro-
3510; pK,=0.9; tebuthiuron, pk=1.2; fluridone, pK=1.7) gen. However, the sorption of prometone and prometryne
by H-organic matter, Ca-organic matter, Ca-montmorillonite,was less closely associated with percent OM than the chlo-
and Cape Fear sandy loam soil, increased with decreasinmgtriazines. There was a tendency for pH to be negatively
pH, suggesting that the adsorption mechanism was moleculaorrelated withK 4 values. For atrazine, sorption studiés
under neutral pH conditions and ionic under acidicindicate that, besides OM, the noncrystalline to poorly crys-
conditions?®’ talline Al and Fe components and other inorganic constitu-
Sorption of metribuzin, an asymmetrical triazine herbi-ents present in a series of particle size fractions of the soils,
cide, was measured in surface and subsurface 38ilBhe  especially<20 um fractions, provide adsorption sites.
results showed that clay was the single best predictor. The It has been demonstrated that the sorption ability for atra-
combination of two variables most related to sorption waszine and trifluralin was decreased considerably when the soll
clay and pH (2=0.860), while organic matter was not one with high OM content was treated with sodium
of the primary variables related to sorption. Savagtound  hypochlorite?®” However, theK ., values for atrazine sorp-
that metribuzin sorption and mobility were significantly as-tion by oxidized soil were three times greater than those for
sociated with clay content, OM, and water content. Thisuntreated soil, indicating that the soil mineral components
compound has a pk-0.992% As atrazine, the adsorption of might have affected sorption of this herbicitfé.
metribuzin increased gradually and its mobility decreased as Sorption isotherms of dipropetryn and prometryn were de-
the soil pH decreased toward the pkalue. However, termined using six adsorbent materials possessing a wide
metribuzin had greater mobility than atrazine because of difrange in CE, percent OM, clay levels, and pH values be-
ferences in water solubility and basicity. Degradation oftween 7.3 and 5.3%° They showed increasing sorption with
metribuzin by soil microrganisms decreased as the soil pHncreasing clay content, CE, and OM levels, and decreasing
decreased. This compound is more phytotoxic in high pHoH values. Prometryne sorption was increased and mobility
soils than at lower pH levefS? Soil OM, clay content and was decreased by increasing the Ga@ncentration from
SA (EGME) were correlated with metribuzin adsorption in 0.01 to 0.5 N, the pH value remaining constéfiThis effect
soils and activity?>! of increasing sorption by increasing salt concentration ap-
The K4 values of atrazine were strongly and significantly peared to be due to an increase of the activity coefficient of
correlated to the OC content of sandy soit$<£0.84)2%  the herbicide in solution without significantly affecting that
Also, clay contents in the lower subsoil horizons were sig-near the clay surface. On the contrary, fluometuron sorption
nificantly correlated to thé&y (r?=0.51). TheK, values decreases by increasing salt concentration. If ion exchange is
varied considerably among soils and within soils with depthassumed to be the primary mechanism of fluometuron sorp-
and this was attributed to differences in the ability of OM totion in an acid environmentpH 5.9-6.4, the reduction in
adsorb atrazine and in contributions from clay minerals insorption with an increase in salt concentration could result

the lower subsoil horizons. from an increase in the ratio of ¢a to fluometuron ions
Binding of atrazine with fulvic acidFA)**® and HA®®*  present in the double layer.
extracted from Laurentian soil, and with the whole %ailid Hexazinone is the most water-soluble triazine herbicide

not follow the phase distribution mod@artition) often dis-  and acts like a very weak base (pKl) by accepting a pro-
cussed for hydrophobic organic compounds. Binding isoton at low pH?3* Sorption of hexazinone correlates to soil
therms were clearly of the Langmuir type with a definite OC 234301
stoichiometric complexing capacity limit, which was found Sorption of benzidine, which also may form cations by
at low solution atrazine concentration. The concentration aprotonation of the amino groups, by “whole” soils and sedi-
which bound atrazine reached a saturation limit becamenents was controlled primarily by the concentration of the
smaller as pH increased. The difference in behavior betweeionized species and was highly correlated with pH, since pH
the atrazine—soil and the atrazine—FA and atrazine—HA hasontrols the ratio of neutral to ionized benzidine in the aque-
been interpreted as due to the simultaneous adsorption ayus phasé®?When the isotherms were corrected for sorption
organic fractions and on clay mineral fraction of the sail, of the neutral species, sorption of the ionized benzidine was
with the clay term being less pH dependent. highly correlated with surface area and negatively correlated
The complexing of atrazine by fulvic acid was studied atwith OC content. The OM appeared to coat and hence mask
25°C and over the pH range of 1.3-6.0 with and withoutionized benzidine sorption sites. On the contrary, the sorp-
addition of 0.1 M KCI or Cuin).?%® The results indicated that tion of three nitrogen—heterocyclic compoungcridine,
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biquinoline, and dibenzocarbazplen 14 soils and sedi- strongly influenced by factors other than simple electrostatic
ments was significantly correlated only with the percentageénteraction. Another study indicated that paraquat adsorp-
of OC in the soils or sediment§? tion by the soil organic fraction is faster than that by the clay.

Sorption of prometryn, sencor, fluometuron and 2,4-D onPossibly surface adsorption is instantaneous while penetra-
48 soils* was found highly correlated with OM content. tion into the crystal lattice of the clay is relatively slow.
Also CE was significantly correlated with sorption of the first Ultimately of course, as demonstrated in the dialysis experi-
three compounds. Correlation between clay content andhents, all the paraquat ends up in the clay lattice. Paraquat
sorption was statistically significant only for fluometuron andadsorbed into the interstices of the clay particle is completely
sencor. The effect of pH on the sorption of ametryne by soilunavailable to microbial attatk and almost de-activated
was significantly greater than that of diurbfiK 4 values for  herbicidally>®® while the paraquat reversibly adsorbed on the
ametryne decrease from about 28 to about 3 when pH insurface of the organic colloid particles during the early trans-
creases from 4 to 8. In the same range of pld,values for  fer stages can be degraded.
diuron range between about 8 and 13. Both compounds were Best et al**’ demonstrated competitive adsorption of
positively correlated with soil OM content. For ametryne, aparaquat, diquat, and Ca on various adsorbents. A Histosol
multiple regression analysis including OM, silt content, andand its humic and humin fractions showed preference in or-
pH of the soil gave a good explanation for adsorption. Forder: paraquatdiquat-Ca when adsorption occurred on
diuron, a correlation was found between adsorption and OMtrong acid sites and Cgaraquatdiquat when adsorption
content, and CE. occurred with weaker acid groups.

Organic cations show a different behavior. Diquat and Sorption of diquat and paraquat on soils conformed quite
paraquat sorption—desorption behavior was studied byvell with the linear form of the Langmuir isotherff¢ Sorp-
Tucker et al3%® Each compound was adsorbed on loam,tion maxima obtained for eight soils ranged from 17 to 47
muck, sand, and silt loam soils, which were then washedne/100 g. The cation exchange capacity of a soil was found
with water and ammonium chloride solution in sequenceto be the determining factor of adsorption for the two com-
The soil was then treated with 18 N sulfuric acid by refluxing pounds. Paraquat sorbs on sediments by ion exchange fol-
for 5 h. The analysis of these solutions allowed to establishowing Langmuir isotherms, and sorption coefficients show a
the amount of “unbound,” “loosely bound,” and “tightly definite correlation with the cation exchange capacity of in-
bound” compound, respectively. At high levels of com- dividual size fraction§2%° However, exchange sites in dif-
pound in soils, some of the paraquat or diquat is unbounderent fractions differed in their effectiveness in sorbing
and can be leached with water. The ratio of loosely to tightlyparaquat, with the fine silt and clay exchange sites being
bound compound adsorption capacities varies greatly amongore effective than those of the larger separates. The adsorp-
soil types, being approximately 4, 27, and 107 for loam,tion mechanisms of paraquat by soil organic colloids largely
sand, and muck, respectively. While the loosely bound fracdepend on the Donnan properties of the adsorbent. The pri-
tion was the result of an ion exchange process, the tightlynary adsorption mechanism appears to involve ion-exchange
bound compound became trapped in the lattice structure girocesses where the adsorbents have well-defined cation-
the soil particles. In particular, for muck soil, the high total exchange capaciti€® However, secondary specific interac-
cation exchange capacity parallels its high loosely boundions are possible when Donnan potentials in adsorbents are
compound capacity. low (e.g., hydrogen bonding, van der Waals forces, charge

Paraquat sorption on a series of sorb&fitdecreases in tranfer processes, etcSuch interactions determine the high
the following order: Fuller's earthlCa—montmorillonit¢  affinity of paraquat for humic substances.
>humic acidspeat soilsslignin>sandy loam soll Khart® studied the binding or complexing of diquat and
>cellulose. Fuller’'s earth adsorbed paraquat almost up to thparaquat by humic acid and fulvic acid. Paraquat was com-
CE. Adsorption on peat is low in the presence of high levelplexed by humic compounds in greater amounts than was
of calcium. The results indicated that paraquat sorbed odiquat, but the amounts of the two herbicides complexed by
weak sorption sites of organic matter can be inactivated, aftemumic acid were higher than those complexed by fulvic acid.
incorporation into the soil, by transfer to the strong adsorpEvidence is presented for the formation of charge-transfer
tion sites of clays. The adsorption of paraquat by a range ofomplexes between the two herbicides and humic com-
soils follows the Langmuir isotherm. Up to a limiting value, pounds. Binding of diquat and paraquat to humic acid was
defined as the strong adsorption capat®pC), the solution  mainly electrostatic in naturé? Two binding sites are in-
concentration of paraquat is reduced below the level ofolved. Variation in pH suggested that hydrogen ions com-
chemical detection by suspended soil: this strongly adsorbepeted strongly with the herbicides for the binding sites. The
paraquat is preferentially held against 0.1—-0.2 N solutions oécidic functional groups on humic acf{darboxylic and phe-
ammonium ion. Removal of soil OM by treatment with hy- nolic) are characterized by an average ;pkalue of 5.0;
drogen peroxide usually does not greatly change the SAGherefore at pH values lower than 5.0 an extensive protona-
Thus, strong adsorption of paraquat is primarily a property otion is expected. This is reflected in the large reduction in
clay minerals, and the presence of expanding lattice minerakinding of both paraquat and diquat at low pHs.
is of particular importance. Taken with the difficulty of dis-  Sorption of an organic cation, dodecylpyridinium, on clay,
placement, this indicates that the adsorption of paraquat igquifer materials, and soil strongly depends upon the nature
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and concentration of the inorganic cations in solution, buthange resii*® The study was extended to the same soil
virtually independent of solution pB! Two types of sorp-  saturated with some cations @eAl®", C/t, zr?™, Cc&"),
tion reactions were found to be significant: exchange of pywhich showed increased picloram adsorption compared to
ridinium with an alkaly—metal cation, and sorption of pyri- the native soil. This result was explained on the basis of
dinium with chloride counterion. The sorption behavior of decreases in the equilibrium solution pH, except for Fe, Zn,
acidic compounds, when undissociated, resembles that of hynd especially the Cu treatment, which could not be ex-
drophobic compounds; on the other hand, much lower sorpplained readily by pH changes. The possibility of complex-
tion coefficients are expected for dissociated compounds duag of the polyvalent cation with soil organic colloids and
to their high water solubility and possibly the repulsion by picloram was suggested.
the surface negative charge of the OW. Sorption of picloram was observed at pH values between
The importance of OC content on sorption @haphthol 6.0 and 7.8, while dicamba was not adsorf@d¢?* Dicamba
(pK,=9.34) by soils and sediments was evidentiated by Hasis a benzoic acid herbicide with pk1.9. Low sorption of
settet al®” However, when the ratio %OC/% clay is below dicamba was detected on a soil at pH 6.1, but no sorption on
0.1, clay surfaces are more accessible, and sorption of thisther soils at higher pH valué&’ However, dicamba may be
compound is apparently controlled by the clay fraction andadsorbed strongly by soils dominated by variable charge
the K values do not converge. Also bromacil behaves like a“pH dependent’) clays which can have large anion ex-
weak acid (pK=9.3). At pH values lower than 9.3 the ma- change capacities due to a net positive chafge.
jor fraction of bromacil is present as neutral molecules.Alkylammonium—clay complexes are effective sorbents for
Therefore, at these pH values it is adsorbed in this form andicamba®?* Solution pH significantly affected the sorption of
correlates with OC conterit? However, as the pH ap- dicamba by organo-clays, with the isotherm inflection point
proaches 9.3, the portion of bromacil present as anionic fornmear the pK value. Nearly twice as much dicamba could be
increases, and thus adsorption is retarded. sorbed in the molecular form as compared to its anionic,
Picloram is an herbicide of acidic character (p#3.4). Its  deprotonated form. Sorption and desorption of basic, acidic,
sorption by soils and hydrated metal oxides increases by dexnd nonionic pesticides were studied with OM prepared from
creasing the pH™3* OM is responsible for sorption by a peaty muck soil and with Ca—montmorillonite. Asulam
soils, but, when OM content is lower than 0.3%, metal ox-(pK;=4.82), like dicamba, is an organic acid; dicamba was
ides are the main sorbing ageft8Biggaret al?®°estimated  not adsorbed by OM, whereas asulam was adsorbed slightly.
the relative quantities of picloram adsorbed by the clayAlthough the pH of the water suspension was 5.5, the pH at
(0.14%, OM (93.79% and free iron oxidé€6.0799 fractions  the colloid surface was probably much lower due to hydro-
of the Palouse soil3% OM, pH 5.9. The low total adsorp- gen saturation. At the lower pH, a majority of asulam mol-
tion in general and, on clay in particular, may be attributed toecules in solution would be in their molecular form, while a
the fact that most of picloram is in its anionic form and, majority of dicamba molecules would be in anionic form.
therefore, interactions with the negatively charged clay surSince OM has a net negative charge, dicamba anions would
face is highly unfavorable. Sorption on iron oxide can bebe repelled by the OM and asulam molecules would be ad-
explained considering that anionic picloram is capable oforbed by weak physical forces or through hydrogen bond-
chelating with metal ions with its pyridinium nitrogen and ing. Dicamba was adsorbed by Ca—montmorillonite, while
the carboxyl group forming a five-membered ring. Otherasulam was not. Both herbicides are 100% ionized at the pH
authors™ reported thaK; values for picloram in soils were of the clay suspension. One possible explanation of this dif-
correlated with extractable Al and clay content. Picloramference is that the negatively charged dicamba ion com-
molecule may undergo protonation of the carbonyl group oplexes with the Ca ion on the clay surface, while asulam ion
annular nitrogen from water associated with adsorbed Al  cannot form complexes due to some type of steric interfer-
The effect of pH on sorption of picloram by soils has beenence.
studied by other authore®=3"who demonstrated that this  Bentazon is a herbicide of acidic character due to the pos-
compound is sorbed on soil OM especially in the molecularsible ionization of the N—H group (p&3.2) 3% The herbi-
form, while in the ionized form is not readily sorbed. The cide was not adsorbed by any of twelve selected soils or by
addition of salt to the aqueous solution produces an increasgtion exchange resin, but was almost completely adsorbed
of adsorptior?*® Also the pH-dependent adsorption of piclo- by charcoal and by an anion exchanger. Bentazon is very
ram by humic acids and humin is largely due to the un-mobile in soils due to its high water solubility and strong
charged molecule¥® However it has been demonstrat®d  anionic characteristics which result in a lack of attraction to
that on a sandy loam soil with pH 7.2 and on a silty loam soilthe predominately negatively charged soil colloids. Tillage
with pH 5.9 the percentage of sorption was 1.9%—3.6%, angractices affect sorption of bentazon and its degradéfion.
26%—33%, respectively, where the range was depending ddnder no-tillage, accumulation of plant residue leads to in-
the concentration of the solution. These results for so higltreased soil organic matter near the soil surface, which tends
pH values indicate a significant adsorption of picloram in theto enhance sorption of nonpolar or moderately polar organics
anionic form. and affects degradation processes.
Picloram sorption was determined on an Aiken silt loam, Chlorsulfuron is a sulfonylurea herbicide of acidic charac-
on three cation exchange resins and on a single anion eter (pK,=3.58)*?® owing to the acidic sulfonamide group. Its
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adsorption is positively correlated with soil organic matterdicted for hydrophobic sorption (Id§,.—logS) (Sec. 12.2,
and negatively correlated with pH, while no or negligible probably due to H-bond formation. In particular, for meta-
adsorption occurs to clay silicaté&®**Also, chlorsulfuron  and para-substituted phenols a positive relationship was ob-
phytotoxicity increased with increasing soil pH and reachedserved between substituent electron-donating ability and
a maximum at pH 6.87° Chlorimuron, belonging to the sorption. These phenols apparently formed H bonds with
same class, has a pK4.2 and behaves in the same sites on soil surfaces by acting as a proton acceptor. Ortho-
way 33%33|ts adsorption was higher in no-tilled soils, due to substitution of — CH, —OCHs, and —Cl resulted in less sorp-
enhanced plant residue accumulation, than in tilled soils. Itsion than para-substitution, suggesting steric hindrance by
adsorption in soil decreased with increased soil pH. the ortho substituents of H-bond formation.

2,4-D is a weak acid with a pKof 2.73%2 or 2.9918 |n Sorption and desorption of phenol, 2-chloropherid}
the soil slurries the pH of the solutions is normally nearMCP), and 2,4-dichloropheno(2,4-DCP by a fine and
neutral or slightly alkaline, so that very little of the 2,4-D is coarse sediment fraction were measured in a continuous flow
in the molecular form. Thus, a reduced sorption is expectedstirred cell’® The pHs of uninteracted sediment suspensions
considering that the buffering capacity of the soils should bavere in the range 6.21-6.35. The extensive sorption, the
sufficient to prevent a measurable shift in the pH value as ghape of the isothern{S-type, and the very higt,. values
result of the addition of the compound in the experimentswith respect to those predicted on the basis of the solubility
However, in some cases it was observed that the pH value and the octanol/water partition coefficie(@ecs. 12.1 and
the surface of the soil can be significantly reduced, with al2.2), indicate a substantial contribution to sorption by more
certain amount of compound being adsorbed. Another posspecific sorbate—sorbent interaction than by general hydro-
sible explanation of anomalous partition coefficients may bephobic forces. The mechanism of sorption is likely, there-
the biotic decomposition of 2,4-D in the soil. fore, to involve extensive hydrogen-bond formation between

In general, soil OM =0.83), exchangeable aluminum the sorbate phenolic hydroxyl groups and the hydrogen-
(r=0.82), and low soil pH (=—0.79) promote 2,4-D bonding sites on the sediment organic matter. The sorption
adsorptior?> By considering only the surface horizons, the of these phenolic compounds was also greater than that
correlation of adsorption with soil organic matter was 0.77,found by Boyd® with soil samples. This result should be
but improved markedly with soil pHrE —0.92). For sub-  interpreted on the basis of the complex relationship between
soil horizons the exchangeable aluminum becomes the mot#te behavior of soils and sediments. Sorption of some phe-
significant soil parameter £0.93), whereas the correlation nols on soils has been found dependent on the percentage
with soil OM was 0.83. Sorption data were obtained at ariron oxides and solution pPf®
ionic strengthu=0.075(CaCJ). By increasingu in solu- Laboratory experiments have been conducted to study the
tion, adsorption is enhanced; this result is probably due to &orption of nine chlorinated phenolom di- to penta) by
corresponding decrease of the pH value of the suspensidgiediments and aquifer materials in the pH range between 6.5
due to replacing of acidic hydronium and aluminum ions byand 8.5°" It was shown that sorption not only of the non-
CaCl. This mechanism may promote the molecular 2,4-Ddissociated phenols but also of their conjugate bgsiesno-
sorption to the colloid surfaces through hydrogen bonding!ates) can occur. However, the marked increase of the overall
The results of a ring teS¥ indicated that the influence of pH, distribution coefficients with decreasing pH suggests that,
which is important for atrazine, dominates the sorption beunder the conditions used, the contribution of the sorption of
havior of 2,4-D in soils. Clay content and OM content arethe deprotonated species is generally small except for those
only of limited importance. cases where the difference between pH angdiplarge. This

Montmorillonite (M) and vermiculite(V) were modified ~happens with 2,3,4,6-tetrachlorophen(@l3,4,6-TeCp and
by treatment with decyammoniuf®) chloride to obtain the PCP. Thus, as a first approximation, the experimental data
respective organo—clay sampié.Langmuir and Freundich Were analyzed by using a simple partitioning model neglect-
sorption parameters indicated an increase of sorption capatid phenolate sorption as well as a possible dissociation of
ity for 2,4-D of clays after decyammonium exchange. Thethe phenol in the organic phase. The sorption of these com-
sorption at different pHs showed that molecular forms werg?0unds can be examined by the following equations:
preferentially adsorbed on D—M, whereas anionic forms sorption: Ky=[AH]./[AH],,,
were adsorbed on D-V. The D-V sample showed much

higher and stronger sorption capacity than D—M, due to the dissociation: K,=[A™ ] [H ] /[AH],,
different arrangement of D cations in the interlayer of both B
minerals, as a consequence of their different layer charge. A=[A" Jwt[AH]w+ (Ms/Vy)[AHS,
35 ; ; ; ; :
Boyd®*® studied sorption of undissociated phenol and its A5 =[A"],+[AH],,

derivatives on a soil sample at pH 5.7 to evaluate the effect

of the presence of other functional groups in the phenol molwhere the subscripts w and s refer to water and sorbent
ecule. Introduction of —CE —OCH;, —NG,, or —Cl groups  phases, respectively,; is the total initial concentration of
resulted in increased sorption due to decreased water solubthe phenol in the aqueous phadefore sorbent is addgd

ity. Moreover, sorption of substituted phenols, with the ex-A}, is the total equilibrium concentration in the aqueous
ception of o-nitrophenol, was generally greater than prephase(after equilibration with sorbeptV,, is the volume of
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the aqueous phase, aML is the mass of the sorbent phase. Lee et al**® derived an equation which allows us to dis-
Combination of the previous equations yields the relation criminate sorption of dissociated and undissociated species
_ to obtain the totaK4 value.
D=KdQ. (10 The fraction of neutral phenol in aqueous soluti@y,can

whereD is the experimentally determined overall distribu- P& expressed also in terms of pH-lpg[H"]) and pK,

tion ratio (—logKy)
D=[(A—AX)IA%](Vy/My Q=[AHI/([AH]+[A™])=(1+ 10" PRa) =1
andQ is the degree of protonation PCP (pK~5) is essentially 100% neutral at g8 and is
N completely ionized at pEt7.
Q=1/(1+Ka/[H ]y). 11 For sorption by soils, the distribution of the molecular

Thus, sorption coefficierit 4 for nonionized phenol can be fprm of phenol and phe_nolate between the sorbed and solu-
obtained from the linear regression Bfvs Q [Eq. (10)]. A  tion phases may be defined as
good fit was ot_)tained for all compounds except 2,3,4,6-TeCP Kg=([AH]s+[A T/ ([AH]+[A 1),
and PCP, which are almost fully deprotonated in the pH
range of the experiments. For these two compoufigisal- where the subscripts s and w refer to sorbed and solution
ues of protonated species were derived from the linear reld2hases, respectively.
tionship between lo, of the remaining phenols and the  The predicted for the neutraln) and ionizedi) form of
logarithms of their corresponding relative retention in@ Weak organic acid can be expressed as
reversed-phase liquid chromatography, using methanol/ K gn=[ AH]./[ AH],,
water, 1/1 v/v at an apparent pt2. In natural waters of low
ionic strength(i.e., u<~10"3M) and of pH not exceeding and
the pK, of the compound by more than one log ufiie., _ra- -
o : : : Kdl_[A ]s/[A ]W!
pH—pK,=<1), the contribution of phenolate sorption may be
neglected and the overall distribution coefficient may be exfespectively.
pressed by Eq10). However, the results of the experiments  Assuming that only the neutral form is sorbed and that the
conducted with these systems indicate that, in certain case®C content of the sorbent predominantly determines the ex-
the sorption of the phenolate species must be taken into cotient of sorption, then
sideration. This indication derives from the significantly Koo o= Koo O (12)
positive intercepts found when the experimental data are oop Troamer
analyzed with a linear regression according to Et0).  whereK,. =Kgy,/foc, and the subscript p refers to the pre-
Similarly to the nonionized species, the degree of phenolatdicted value. If there is a transfer of the ionized species to the
sorption is strongly dependent on the OC content of the sorerganic phase, the predicted sorption would be underesti-
bent. It depends also on the ionic strength in the aqueoumated by Eq(12).
phase. Assuming that also the ionized forms can be sorbed to a
Lagas!! conducted a series of sorption experiments withhydrophobic surfac¢by formation of neutral ion pair or by
five chlorophenols and natural and synthetic soils having difsorption of the hydrophobic part of the organic anjahen
ferent composition and pHs ranging from 3.4 and 7.5. The B
K4 values were obtained for 3-MCP, 3,4-DCP, 2,4,5- Koc,p= Koc iR+ Koc (1-Q), (13
trichlorophenolTCP), 2,3,4,6-TeCP, and PCP. TKg.val-  whereK,.;=K/fo.. The sorption predicted for a weak or-
ues for the undissociated species were obtained with the rgganic acid in its ionized form would be less than that for the
lation neutral form because of the difference in their hydrophobici-
K- —K./f f ties. Equation(13) may better describe sorption of a weak
oc™ TdTocind organic acid than Eq12), because sorption of both the neu-
wheref 4 is the fraction of undissociated species calculatedral and the ionized forms are accounted for, while allowing
as in Eq.(11). The calculation has been conducted onlythe magnitude of the individual sorption coefficierks, ,
when pHsoil)<pK,+1. The logk, values for the five com- andK; to be different. If the anionic species does not con-
pounds were then correlated with IKg,. The standard er- tribute significantly to the overall sorption proce§=., if
ror of fit wass=0.19. TheK 4 values corresponding to TeCP K. =K., EQ. (13) reduces to Eq(12). The author$®
and PCP on loamy soils (pHoK,+1) allowed to calculate reported several PCP sorption data, some of which collected
K s for the dissociated species of these two compo(@88  from the literature, and plotted ldg,. values as a function of
and 500, respectivelyThese values resulted in about 15—-30pH. The model given by Eq13), where the sorption of the
times lower than those of the undissociated species, calcuenized species is also considered, describes better than Eq.
lated with the correlation lof,.—logK,,, (8000 and 25000, (12) the data over the entire pH range. L¢g shows a
respectively. Bellin et al3*® adopted the same procedure to constant value of about 4.3 between pH 0 and pH(8dsp-
calculateK . for undissociated species of PCP from g  tion of neutral specigsthen a gradual decrease until pH 7,
values, using the relation ldg,((und.)=log(Ks../Q). and finally a constant value of about 2.6 until pH (sbrp-
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tion of ionized specigs|n this study an increased sorption of investigated the sorption of PCP to a surfactant-modified
PCP with increasing ionic strength for batch experimentsclay (hexadecyltrimethylammonium-montmorilloniteand
conducted in agueous CagQolutions was observed. T  the solubility of PCP as a function of pH and ionic strength
values for PCP by Eustis soil in the pF8 increased by a and developed a model that described the sorption across the
factor of 1.3 over thex range of 0.0015-1.5. A value of 1.5 experimental pH rangé4—8.5. The model represented the
was predicted by Karickhoff For the pH>7 region sorp- sorption of the deprotonated species by a Langmuir-type iso-
tion by the same soil was studied from aqueous solutionsherm and the sorption of the protonated species by a linear
with ©=0.01-1.4. PCP sorption increased by a factor-6f isotherm. It was suggested a partitioning mechanism be-
over thisu range. Moreover, the data by the same autidrs tween the hydrophobic section of the modified clay and wa-
and those by Westa#t al®*° on the distribution of PCP in ter for the undissociated species, and sorption to the two-
octanol-water systems and by Schellenbetr@!®*" on the  dimensional lipophilic surface with a counterion in the
retention of chlorophenols on a C-18 column, supported thelouble layer for the phenolate species. Between pH 4 and pH
conclusion that for pE+7 the formation of neutral metal— 8.5, the sorption decreased by three times and the solubility
phenolate ion pair must be involved in these processes. Thicreased by 3 orders of magnitude as the dominant aqueous
ionic strength of most environmental settings does not exspecies changed from the protonated to the deprotonated
ceed 10°M; thus, ionic strength effects can usually be ne-form. Sorption of the phenolate species increased with ionic
glected. strength when pH was8.

A recent studiP® regarding the effect of dissolved organic Seipet al3**found that at pH 7.4, TCPs, TeCPs, PCP, and
matter (DOM) on sorption of PCP by soil confirmed the tetrachloroguaiacol, which are almost completely dissoci-
results obtained in previous investigations. Kie Ky, and  ated, move fairly easily through the soil.

Koc values were generally lower at pH 6.1 than at pH 5.4. |n conclusion, OM may have a great importance in sorp-
The Q values were 0.183 and 0.043 at pH 5.4 and 6.1, '&ion of p0|ar organic Compoun&gv_262'275*345However, the
spectively. In the DOM-poor fraction, the, for nonionized  spread inK . values is generally greater than that found for
and that for ionized PCP were found to be 27800 and 30%ydrophobic compounds. A comparison of the literatiige
respectively, at the ionic Strength of 0.02. These results agre®lues showed a variance of a factor OflﬁbFor the most
quite well with the predicted or measured values Obtaineqb(ﬂar and ionizable CompoundS, like arnines7 amides or car-
from solutions ofx=0.015%*° The contribution of neutral  poxilic acids on soils, the variation i, values was up to 2
ion pair in the sorption of PCPis possible but needs to be grders of magnitude.

evaluated. Stevensoff reported the literature results indicating the

The averagé, values for 2,4,6-TCP with two soils at pH  major role played by the OM in sorption of herbicides in
6,7, and 7.7 were 2.200, 620, and 170, respecti¥8igorp-  sojls. The conclusion of his analysis was that divalent cations
tion isotherms followed Freundlich equation withnl/ (diquat and paraquetwould be expected to be the most
=0.76. Sorption of the phenolate anion was considered negsrongly bound due to their large affinities for soil organic
ligible. The Ko, value for the undissociated form was cal- ¢qjioids, followed by the weakly basic s-triazines capable of

culated as follows: being protonated under moderately acidic conditions. For the
[AH] o= Koo JAHIEN s-triazines, differences in sorption can be accounted for by

’ variations in pK, with the more basic compoundsigh pK,)
=Koe d([AH], +[A7],) QM being the strongest sorbed. Herbicides included in the next

order of sorption are those having very low p¥alues but
which contain one or more polar groups suitable for H bond-
Therefore Ky is given by ing (phenylcarbamates, substituted upedsinally anionic
K. =K. /QU pesticides(alkanoic acids may or may not be sorbed, de-
ocn Troc ' pending upon the soil reaction.
which is Eg.(10) applied to a nonlinear isotherm. The cal- The K, values fora-naphthol decreased from436 to
culated value oK, ,was 3590. ~3 cn? g ! with increasing polarity index(O+N)/C] and
Jafverf*? examined the sorption to sediments and satudecreasing aromaticity of organic sorbents, ligfangano-
rated soils of selected organic acid compoundg2,4- solv), lignin (alkali), collagen, chitin, cellulose, and
dichlorophenoxybutiric acid and silvex. By varying intrinsic ~ collagen—tannic acid mixtuyé*® It was concluded that the
compound propertiepK, and hydrophobic characjeand  quality of organic sorbents significantly influences partition-
sediment propertieg§onic strength and composition, organic ing of hydrophobic organic chemicals in aqueous systems.
carbon content and aqueous)psdrption of both the neutral Atrazine and terbuthylazine have greakey, values with a
and anionic forms of these compounds was shown to occutoamy clay soil showing the highest degree of humified or-
Stapletonet al3*® observed that the pH range of surface ganic matter(85.9% compared to a calcareous clay soil
and groundwater is approximately from 4 to 9. Therefore(73.1% and a high clay soi(68.3%9.34"
ionizable organic compounds with a pk the same range Nonionic surfactants are often added to post-emergence
are of special interest because both the protonated and depiteerbicide sprays. They affect herbicide—plant interactions by
tonated species may be found in the aqueous phase. Théyreasing the area of contact between herbicide and plant,

=Kod[AH]+[A™]) .
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and by assisting in plant uptake of the herbicide. The effecfurther information on how lindane diffusion is influenced by
of three nonionic surfactant on 2,4-D adsorption and degrasoil water content, bulk density, and temperature. The diffu-
dation in soil was investigatef® Adsorption of 2,4-D was sion coefficient is nearly zero in soil of 1% water content.
significantly decreased by the least water-soluble surfactarw/ith an increase to 3% water content, which is equivalent to
and degradation was also significantly delayed. Several catwo layers of water between the montmorillonite clay plates,
ionic surfactants increase the adsorption of diuron onto soilwater is able to displace the lindane from the adsorbing sur-
while the nonionic surfactants did not affect this face so that the diffusion coefficient becomes maximal. A
adsorptior™ It is suggested that, due to the cationic naturesmall additional increase in water content reduces the diffu-
of the surfactant, it is chemically adsorbed by ionic attractionsion coefficient to about one-half of the maximal value,
onto soil particles which are negative, thus leaving the alkylwhich remains constant up to saturation. Decreasing bulk
chains to form lipophilic layers on these particles. Diuron,density or increasing temperature raises the diffusion coeffi-
which shows affinity for lipophilic materials, is thus ad- cient.
sorbed into these layers by physical van der Waals forces. Harvey®! studied the adsorption of seven dinitroaniline
In an attempt to find a way to reduce the soil contamina-erbicides to a silt loam soil in relation to their respective
tion by pesticides, the effect of the presence of a cationicphytotoxicity. The results indicated that absorption of vapors
anionic or nonionic surfactant on sorption of diazinon, of these herbicides by plants may be more important than
acephate, atrazine, and ethofumesate by a sandy loam satsorption of them from soil solution.
was investigated®® Although the increase in the apparent The movement of organic vapors in the gaseous headspace
water solubility, this effect is extremely complex, because itof unsaturated aquifers may be a significant aspect of volatile
depends on the degree of hydrophobicity of the pesticide angrganic compound$VOCs) transport. It has been demon-
the type of surfactant, as well as on the concentration o§trated that dry soils and clays have sizeable adsorption ca-
surfactant in the system. For instance, picloram adsorptiopacities for VOCs, but the presence of water may strongly
from aqueous solutions and from nonionic and anionic surreduce these adsorption capacifie®>*3 Therefore, the
factant solutions was greater on soils at pH 5 than at BH 7. water content in soil plays a very important role in volatil-
The anionic surfactant competed with picloram for adsorpization of organic compounds. The vapor density of
tion sites on the soils at pH 5. Picloram adsorption fromgie|drin?%° lindané>® and trifluralin>® decreases by decreas-
solutions containing 0.1% and 1% cationic surfactant wasng the water content in soils and it is reduced to minimum
greater than that from aqueous and anionic and nonionic su{m|yes in the presence of dry soils. For example, at 19% soil
factant solutions. water content, the trifluralin vapor density, or potential vola-
Several important results regarding sorption of polar andjjity, was 3000-5000 times greater than when the soil was
ionizable compounds have been obtain@dwater competes iy dry. As the soil water content was reduced, trifluralin
with chemicals for sorption sites; sorption increases by deVapor density began to decrease. Vapor densities of
creasing water content. Such an effect, already mentioned fQjie|qrin?3 at 100ug g ! or lindané®® at 10 ug gt in Gila
nonpolar compounds, will be evidentiated much better insjit joam did not decrease until the soil water content was
sorption of volatile compoundsSec. 4.3; (ii) also for polar  reqyced below approximately one molecular layer or water
compounds organic matter is involved in sorption, BUt  equivalent to approximately 2.7% water in Gila silt loam.
values show variations larger than those found for nonpolar \y34857 studied sorption on soils of ethylene dibromide
compoundsfiii) K, values for ionizable compounds, basic (ED) in the vapor phase as a function of moisture content,
or acidic, which can exist as dissociated or neutral formsstarting from soil samples dried in a current of air at 32 °C.
depend on pH and on pKof the compound. A different  pg regyits were calculated as the number of mg of fumigant

value of Ko is found for the two forms, due to different gqorneq per 100 g of dry soil from a constant concentration in
sorption mechanisms, with the undissociated form behaving;. ¢ 10 mg dm*. The curves, amount adsorbed-moisture

like a nonpolar compound. content, were at first linear, and represented a sharp drop in

the amount of fumigant sorbed for an initial small increase in
moisture content. The rate of fall became less step as the
moisture content continued to increase, passed through a

Ehlerset al®*? developed equations to describe the com-minimum, and then became linear again, the amount sorbed
bined vapor and “nonvapor” phase diffusion of lindane in rising slightly with increasing moisture content. This last lin-
soils. The quantity of diffused lindane appears to increasear part of the curve ranged roughly from 40% to 70% mois-
linearly with increased lindane concentration in air-driedture content with the Black Fen soil and could be taken to
Gila silt-loam soil up to about 20 ppm, when lindane will correspond with the field range of moisture content. The
reach maximal vapor density. Then, vapor diffusion ap-small increase of amount sorbed was attributed to the solu-
proaches zero and all the diffusion is in the “nonvapor” tion of the fumigant in the increasing amount of soil water.
phase. At a 10% soil water content, 50% of lindane diffuse€Comparison of ED sorption on three soils, over the field
in the Gila silt loam in the vapor phase, and 50% in therange of moisture content, demonstrated that the factor gov-
“nonvapor” phase. At near saturation, total diffusion is in erning the amount of fumigant sorbed by a soil is its OC
the “nonvapor” phase. In a second paper the autfidigave  content.

4.3. Volatile Compounds
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The sorption isotherms of ED on dry sdi$appeared to (P/P)/[Q(1—P/P%]=[(C—1)P/P°)/CQ,+1/CQy,,
be of BET type Il (BET-BDDT classification®® The iso- (14)

therms for the 5% and 10% relative humiditiRH) were whereQ,, is the monolayer adsorption capacityg g * of

similar but showed progressively lower sorption. Above 20%30") and C is related to the net molar enthalpgH,, kJ
RH, the isotherms passed over into type lll, the knee of thqnorl) of adsorption aQ<Q, m
curve having disappeared. The isotherms for 30%—-50% RH

were mostly linear. The great influence of small percentages —InC~(AH,+AH)/RT,

of water at lower humidities seems to indicate that water isyhereAH, is the enthalpy of vaporization of the compound,
competing more successfully for the soil surface than doeg s the gas constant, aftis the system temperature. A plot
ED. Experimental results indicated that water alone formed &f (P/P%)/[Q(1—P/P° vs P/P° should yield a straight

monolayer at about 10% RH. At this value of water contentiine, with a slope of C—1)/(CQ,) and an intercept of
sorption of ED is approximately halved with respect to that1/(CQ,,), from which Q,, and C can be determined. The
on dry soil and at humidities greater than 10%-20% thdsotherms are very well described by Efj4) over the range
mechanism of sorption appears no longer predominantly?/P°=0.05—-0.30. The BET monolayer adsorption capaci-
competitive. The competitive nature of sorption at low hu-ties for all compounds with dry soil were established at rela-
midities was further demonstrated showing that ED sorbedively low P/P° (<0.18), except for benzene which occurred
on dry soil can be displaced by water vapor. Finally, it hasat P/P°~0.23.Q,, values ranged between 5.54 and 9.53 mg
been shown that, when the water content in soil is that corg ! for alkylbenzenes and that for water was equal to 11.7
responding to field capacity, solution of ED in soil water canmg g . The AH , values atQ<Q,, were noticeably more
account for a fraction of the material sorbed, while the addi-exothermic than respective AH,, values by about 6.3—-10.5
tional ED is sorbing on the water interfaces. The isotherm&J mol"; these enthalpy effects are consistent with the
for ED sorption on Ca-montmorillonite at 5%, 10%, and dominance of mineral adsorption with dry Woodburn soil.
20% RH lie above that for the dry clay, indicating an expan-Sorption on dry soil increases by increasing the polarity of
sion of the Crysta| lattice which allows entry to ED mol- the Sorbate; thus it increases by ianeaSing the chlorine num-
ecules. Jurinak and Volm3H studied the thermodynamics Per in the benzene ring. Water vapor sharply reduced the

of ED vapor adsorption by Ca—montmorillonite and Ca—SOrption capacities of organic compounds with the dry soil;
kaolinite. on water-saturated soil, the reduction was about 2 orders of

Sorption of ED in the vapor phase was studied in themagnitude and the isotherms become linear. The markedly

presence of air on 20 different soils at moisture contenté‘ighef sorption of orga_nic vapors at_subsaturation humidities
corresponding to field capaci®® Al isotherms were linear 1S atributed to adsorption on the mineral matter, which pre-
and the sorption coefficierislope of the isotherincould be domlqates over the simultaneous uptake by. partition |_n'to the
correlated with SA, OM content, moisture content and les$'92M1¢ matter. At about 90% RH, the sorption capacities of

closely with clay content. In a study of the diffusion of ED organic compounds become comparable to those in aqueous

vapor through soil, the importance of blocked pores and thgystems, because of the effect of displacement by water of

. N L rganics adsorbed on the mineral matter. However, the
dynamic equilibrium existing between vapor and sorbe
. . amont of these compounds sorbed from vapor phase at 90%
phases has been evidentiafétl.

Chiou et al? determined vapor sorption isotherms on RH was still more than that sorbed in water phase, with
. ‘ . benzene showing the higher deviation by more than a factor
oven-dried(140 °Q Woodburn soil at 20—30 °C for benzene, 9 9 Y

of 5.
chlorobenzene (MCBz), m- and p-DCBz, 1.2:4- Vapor sorption of water, ethanol, benzene, hexane, TeCM,

trichlorobenzengTCBz), and water as single vapors and 851 1 1-TCA. TCE. PCE. and ED on soil humic acid has been
functions of RH. Isotherms were plotted as milligrams takenyeermined® The uptéke(mg g of these compounds is
up per gram of whole soil versus the rglative vapor ConCenpighy finear over a wide range of relative pressurdR°),
tration of the compoundR/P?), whereP is the equilibrium  paracteristic of the partitioningdissolution of the organic
partial pressure an@° the saturation vapor pressure at theé compounds in soil humic acid. Isotherms approaching
system temperature. The use RFP° in the isotherm nor-  p/p0—1 show a general steep rise due to an induced vapor
malizes the activity(or chemical potential of each com-  condensation onto the exterior surface of the humic sample.
pound with respect to its own pure state. The isotherms fofrhe overall vapor sorption is essentially reversible. Extrapo-
all compounds on dry soil samples are distinctively nonlineafating the linear portion of the vapor phase isotherms at
(BET type-Il isothermg with water showing the greatest p/p°=1 the “limiting sorption (partition) capacity” (LSC)
capacity. The coincidence of two isotherms for m-DCBz andss obtained Qp,). The values of LCSs are used to predict the
1,2,4-TCBz on dry soil at 20 and 30°C ®P°>0.05is  K,,s for nonpolar organic compounds following the proce-
evidence that the enthalpies @hinera) adsorption are es- dure described in Sec. 12.6.

sentially the same as the enthalpies of vapor condensation. Rhueet al3® studied the vapor-phase sorption of toluene,
This is the basic assumption in the BET adsorption theoryp-xylene(p-X), and ethylbenzen@&Bz) on bentonite, kaolin,
with adsorbates approaching and exceeding the monolay@&wo soil samples, an aquifer material, and a silica gel oven-
capacity. The BET equation is died at 140 °C prior to use. Sorptidmg g ) was reported
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as a function ofP/P?; the isotherms conformed to the BET isotherms become more linear. At 100% RH, TCE uptake by
type-Il isotherms. Differences in the amounts of the threesoils is in all likelihood predominated by partition into the
alkylbenzenes adsorbed on a given adsorbent were generabipil organic matter. The moisture content of soil samples
quite small. With the exception of bentonite, the isothermscollected from the vadose zone was found to be greater than
for water adsorption were also BET type-Il isotherrs,,  the saturation soil-moisture content, suggesting that adsorp-
andC [Eq. (14)] were estimated; the values Gfare indica- tion of TCE by the mineral fraction of the vadose zone soil
tive of the low interaction energies associated with physicakhould be minimal relative to the partition uptake by soil
adsorption process. Surface areas calculated from BE®rganic matter. Analysis of TCE in soil and gas samples
monolayer capacities indicated that the surface available fogollected from the field indicated that the ratio of the con-
alkylbenzene adsorption was essentially that measured, by Nentration of TCE on the vadose-zone soil to its concentra-
adsorption except for silica gel. Plots of the relative adsorption in the soil gas was 1-3 orders of magnitude greater than
tion (Q/Q,, vs P/P° for water and p-X were similar for the ratio predicted by using an assumpion of equilibrium
several of the adsorbents used. Overlapping isotherms weg®nditions. This apparent disequilibrium presumably results
also reported for p-X and TCE adsorption on oven-dry soilstom the slow desorption of TCE from the organic matter of
and clays®®’ This suggests that sorbent surface area has #e vadose-zone soil relative to the dissipation of TCE vapor
predominant effect on VOC adsorption on anhydrous sorfrom the soil gas.

bents. In another pap&f the competitive adsorption of EBz ~ When sorption takes place from the vapor phase, a vapor
and water on bentonite and of p-X and water on kaolin andorption analog tK4 can be derived® The linear sorbed/
silica gel was reported. EBz adsorption on bentonite was notapor distribution parameté{s, can be defined similarly to
affected by water at RH near 0.23, but was reduced signifiKq as

cantly at RHs near 0.50. p-X adsorption on kaolin and silica

gel decreased with increasing RH, especially above a RH of d=KsLCyq: (15
about 0.2. Increasing RH not only decreased the amount of

alkylbenzene adsorption but also resulted in a change frorﬁ/hereq is the concentration of solute in sorbepty kg™ b),
type-Il isotherms to ones that were essentially linear. Lineat is the equilibrium concentration of solute in vapor phase
isotherms could not be attributed to organic matter, since the,g dm3).
ClayS and oxide used had very low to trace amounts of OC. Vapor phase sorption of TCE by a porous aluminum oxide
Based on SOlUblllty considerations alone, partitioning of EBZSurface coated with humic ac(db simulate an aquifer ma-
and p-X into adsorbed water films was not considered to bgerial) was observed to be highly dependent on moisture
an important adsorption mechanism in this study. p-X ancontent®* The authors used an experimental headspace pro-
TCE adsorption on air-dry soils and claywater contents cedure to measure linear solid-vapor sorption coefficient
25-40 mg g*) was about 1000-fold less than that on oven-(K,,) of TCE onto the oven-dried simulated soil, which was
dry sorbents, indicating that water effectively competes with11 870 cni g~*. This value was over fOtimes greater than
VOCs for the sorbent surfacé’ Isotherms of p-X adsorption  the aqueous-phase linear sorption coefficient. The soil region
on air dry sorbentgwater content: 30 mg g for Webster  overlying the water table could conceivably contain moisture
soil, 25 mg g* for Lula aquifer, 25 mg g* for kaolin,  from a few percent to near saturation. A typical field mois-
corresponding to values in equilibrium at R¥50%) were  ture content for the intermediate zone of a partially saturated
linear. The temperature dependence of adsorption coeffioil layer is approximately 10%. The authdsfound that
cientsK 4 was used to calculate the enthalpy of adsorption fothe TCE sorption coefficientKsy) for the synthetic soil at
several VOCs. These values ranged fref80 to —40 kJ  8.2% water content was 207 ém %, and at 11.6% the value
mol~%, and were more similar to enthalpies of vaporizationdecreased to 53.9 chg~L. Both of these values are still 2 or
than to enthalpies of solution. more orders of magnitude greater than that determined for
Sorption of TCE and benzene on a desert soil has beethme saturated synthetic soiK{=0.29 cnf g ). Obviously
investigated at two different temperatures and various moisthe magnitude of TCE vapor sorption coefficients and their
ture content, using a gas-chromatographic meffid&orp- dependence on moisture content will be different on different
tion of these two VOCs to the unmodified soil was comparedsorbents. However, these results indicate that the assumption
to sorption onto the same soil that was alternately treatethat vapor sorption coefficients may be equated with satu-
with hydrogen peroxidéto remove organic carbgror with rated sorption coefficients can lead to large errors in model-
humic acid(to add organic carborin order to examine the ling TCE transport through unsaturated zone, unless experi-
role of soil organic matter in vapor phase sorption. Resultsnental data are available, demonstrating that this assumpion
from this study indicate that organic carbon plays only ais reasonable for the soil of interest.
minor role in sorption at low moisture content. Alumina coated with humic acid was used to evaluate the
Also Smithet al®"° agreed with this result. Using vadose sorption of mixtures of organic vapotshorinated and non-
zone soil, at 0% RH, soil uptake of TCE appears to bechlorinated hydrocarbohs under partially saturated
caused mainly by adsorption onto mineral surfaéBET  conditions>®® Vapor interactions resulted in both enhanced
type-ll isothermg At higher relative humidity the competi- and suppressed sorption relative to the uptake of single va-
tion of water reduces TCE adsorption by the minerals angors. These interactions may result from interaction between
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adjacent molecules at the surface, solvophobic effects, drom dry to wet conditions was similar to that reported by
nonlinear sorption isotherms. Ong and Lior™ The point at which measurei, falls on

Ong and Liori’* observed that the validity of application the line where Henry’s law can be applied seems to be lo-
of the Henry’s law constant in vadose zone transport modelsated at approximately four molecular layers of water.
for organic chemicals required specific investigations due to Goss$’3studied the sorption of 17 volatile and semivolatile
the poor information available in the literatf¥:3%? The  organic compounds on quartz sand at different relative hu-
Henry’s law constant is a measure of the equilibrium distri-midities and temperatures. The enthalpy of sorption was de-
bution of a pollutant between the aqueous and vapor phase®rmined for each substance and compared with the corre-
and is coupled with the sorption distribution coefficient of sponding enthalpy of condensation. At relative humidities
the same pollutant dissolved in water phésail/water equi- generally present in the environment, quartz was covered by
librium) to describe uptake of organic vapors in that zoneat least a monolayer of water. In this case adsorption of
The authors carried out a detailed study on TCE vapoorganic compounds took place on the liquid-gas interface of
(P/P°<2%) sorption on several mineralalumina, alumina an adsorbed water film. The results suggest higher binding
coated with humic acid, iron oxide, kaolinite, and montmo-forces for polar than for nonpolar compounds, probably due
rillonite) over a wide range of moisture contents. For oven-to hydrogen bonds. Above the water monolayer coverage,
dry minerals, surface area was found to be a good indicatasorption occurred on the adsorbed water film and showed an
of the sorptive capacity of the solid phase. As moisture conexponential decrease with increasing relative humidity.
tent was increased, the partition coefficients of TCE vapor The adsorption of organic vapors on polar surfacgmrtz
decreased by several orders of magnitude, attained a minsand, Ca—kaolinifedepends primarily on two environmental
mum, and then gradually increased. Mechanisms of TCE vaparameters: ambient temperature and relative humidity.
por sorption were proposed corresponding to three regions @@oss’* presented an empirical model to predict sorption on
sorbent moisture content. In region 1, from oven-dried conthese sorbents when they are covered by at least 1 monolayer
ditions to one monolayer coverage of water on the solid suref water(RH above 30% It has been shown that the model
face, direct solid—vapor sorption was evident with strongis still valid at 100% RH and that this interesting special case
competition between water and TCE for adsorption sites otorresponds to the adsorption on a bulk water surface. At
the sorbents. Enthalpy of sorption for all oven-dried solidsRHs above 100% RH condensation of water occurs, leading
were between—40 and —80 kJ mol!, with the humic- to an unlimited increase of water film. In this case, adsorp-
coated alumina having the highest value of the five solids ation on the water film is equivalent to that on a bulk water
—69 kJ mol'l. Values of this magnitude indicate that sorp- surface.
tion of TCE on oven-dried solids was a physical sorption Pennellet al3”® studied the adsorption of p-X vapors on
process. In region 2, between a monolayer coverage to amven-dried silica gel, kaolinite, and Webster soil. The results
proximately five layers of water molecules, likely interac- demonstrated that dissolution of p-X into adsorbed water
tions between TCE vapor and water include sorption of TCHilms was insignificant at 67 and 90% RH. In contrast, the
onto surface-bound water and limited TCE dissolution intoadsorption of p-X at the gas-liquid interface, predicted by the
sorbed water with some “salting out” effects caused by wa-Gibbs equation, contributed significantly to p-X sorption in
ter structure. In region 3, extending from a minimum of ap-the presence of water vapor. All these results indicate that a
proximately five layers of water molecules to the water re-multimechanistic approach should be used to describe sorp-
tention capacity of the soil, TCE dissolution into condensedion of nonpolar organic vapors by hydrated soil materials. It
water-dominated vapor uptake along with sorption at the waincorporates adsorption on mineral surfaces, adsorption at
ter solid interface. Enthalpy of sorption in this region in- the gas-liquid interface, dissolution into adsorbed water, and
creases to the same magnitude as the enthalpy of dissolutigartitioning into soil organic matter.
(—39 kJ mol'Y). Application of Henry's law and aqueous  The vapor phase sorption of several VOCs by a calcareous
phase partitioning coefficients to model TCE vapor interac-soil has been measured using inverse gas chromatogtaphy.
tion with water condensed on the solid surface is possiblé-or dry soil, sorption isotherms are apparently nonlinear, and
only after~5 layers of water molecules have formed. Thisfinite desorption kinetics contribute to the chromatographic
assumption may not be valid for soils in arid or semiaridpeak shapes. Even a small addition of wate/5%—15%
regions or for the top surface soil layer in temperate region®RHs) drastically decreased the sorption of nonhydrogen-
on a seasonal basis. The implications of these results are thaipnding VOCs by the soil, chromatographic peaks became
for low moisture content soils, volatilization loss of organic symmetrical and the sorption isotherms became linear. The
vapors to the atmosphere will be more highly retarded thamesults seem to indicate that the effect of additional water is
when they are at their water retention capacity. to simply reduce the available surface area of the soil by

Petersenret al*? measured the< s of TCE using four filling some of the soil pores. Because water can substan-
oven-dry soils. They ranged between 61 and 3408 gnt. tially reduce the surface activities of inorganic surfaces by
In the dry range, adsorption was dominated by soils withoccupying the high-energy sorption sites, it is possible that at
higher specific areas.e., high clay content while soils with  high humidity only organic carbon would be responsible for
higher organic carbon content manifested higher adsorptiomapor-phase sorption. Hydrogen-bonding compouidikth-
amounts in the wet moisture range. The adsorption behaviorether, acetone, acetonitrjleon the contrary, still exhibited
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nonlinear sorption isotherms and finite sorption and desorpsignificant retardation is seen for methane. Based on soil—
tion kinetics in the presence of water. The values of enthalpyvater isotherms, these results suggest competitive sorption
of sorption obtained at 52% RIKL.65% w/w for silt and between hydrocarbon and water vapors on soil surfaces, es-
clay fractions ranged between37.6 and—64.8 kJ moll  pecially the mineral fraction.
for six nonpolar VOCs, while enthalpy of condensation of Sorption of benzene, toluene, and EBz in vapor phase at
the neat compounds ranged betweeB0.8 and—38.7 kJ  infinite dilution on soils was studied by inverse gas chroma-
mol . tography in the Henry’s law regio® The results indicated
The sorption isotherms of MCBz and toluene on a stanthat the adsorption processes was exothermic and depended
dard EPA soil at different relative humidities were measurednainly on the chemical nature, pore size distribution and
using a dynamic technique based on frontal analysigore shape, and especially on the microporous structures of
chromatography’’ A mechanistic approach to evaluate the the soils. Intraparticle mass transfer might play a significant
contribution of the possible sorption mechanisms to the totalole in the adsorption of VOCs on soils.
sorption indicated that adsorption at the gas-liquid interface It has been demonstrated that various VOCs may be firmly
was important, while dissolution in liquid water and parti- bound to natural sorbents with sufficient exposure time, be-
tioning into organic matter from the adsorbed water phasg&ause they are entrapped in soil micropores so that they are
were negligible. However, these three mechanisms could ndfifficult to extract®®~3%? Incubation of soil samples with
account for the total sorption which suggests that the VOyolatile organic solventgbenzene, toluene, EBz and 1,1,1-
may be competing with water for available sites on the surTCA) at part-per-thousand concentrations leads to the forma-
face at high VOC partial pressure. tion of a residual firmly bound fraction that resists evapora-
Farrell and Reinhar measured the sorption—desorption tion and may persist in the soil for long periods of tiff2.
isotherms spanning 4-5 orders of magnitude in vapor conThe concentration of this fraction increases with temperature
centration for TCM, TCE, and PCE under unsaturated conand solvent concentration. Its formation is not greatly af-
ditions at 100% RH. The mechanisms affecting isothernfected by the water concentration in the soil.
shape were investigated using model solids, aquifer materi- In conclusion, dry soils and clays show sizable sorption
als, and soil spanning a range in physical properties. |socapacities for volatile organic compounds. Water competes
therms in log—log scale for the total uptake of all three sorWith them for sorption sites; therefore the presence of water
bates coincided on the montmorillonite, Norwood, andmay strongly reduce the sorption capacities. Sorption iso-
Livermore soils. On all but the Norwood soil, where the therms, which are of the BET type II, change to linear when
organic mattef1.4% OQ was likely responsible for most of relative humidity is in the range 30%—-50%. Due to this be-
the uptake, mineral adsorption was the dominant sorptiofavior, sorption of volatile compounds may be important in
mechanism. Linear isotherms were observed on the nonpdPeir transport through soil columns, especially in the unsat-
rous solid(montmorillonite and on the solids with the high- urated zone of soils and aquifers. Shoemaseal *** pro-
est external surface aréaivermore clay and sijtabsent of pose_d analyt|_cal models to describe subsurface transport of
microporosity. The adsorption was nonlinear on microporoug/olatile chemicals.
solids, like silica gels, glass beads, and soil sand, which
show structural heterogeneity in the form of micropores. 5. Temperature Effect
Moreover, for organic species adsorbed in a lipophilic envi-

ronment created by their own adsorption in a micropore, de- Sorption of a chemical on a solid sorbent occurs when the

sorption is not expected to follow the same path as adsorgree energy of the sorptive exchange is negaffr# 386
tion and hysteresis between adsorption and desorption may
AG=AH-TAS, (16)

result due to cooperative adsorption on micropores. This is
the case of the Santa Clara aquifer solifisl5% OGQ. Fi-  whereAG is the change of the Gibbs free enekgy mol %)
nally, the adsorption isotherm of a soil with,=1.4% is AH is the change in enthalpgkJ mol'Y), and AS is the
more linear than those regarding soils with~0.1%; this  change in entropykd mol * K~1). AH represents the differ-
greater linearity may indicate that organic matter partitioningence in binding energies between the sorbent and the sorbate
dominate sorbate uptake. The contribution of mineral uptakésolute and between the solvent and the solute.
in soils is greater when the organic matter content is lower. Thus, sorption may occur as the result of two types of
Battermaret al 3’8 described models and measurements oforces: enthalpy-related and entropy-related forédddy-
diffusion, dispersion, and retardation parameters developedrophobic bonding is an example of an entropy-driven pro-
for several hydrocarbon vapors in unsaturated soils usingess; it is due to a combination of London dispersion forces
laboratory column systems. The experiments clearly demoninstantaneous dipole-induced dippl@ssociated with large
strated the role of humidity in absorption and transport ofentropy changes resulting from the removal of the sorbate
vapors in soils. Soil gas humidities below 30% resulted infrom the solution. For polar chemicals, the enthalpy-related
considerable retardation of hydrocarbon vapors in all mediaforces are greater, due to the additional contribution of elec-
Retardation factors ranged up to 80 for toluene and to 46 fotrostatic interactions.
trichloroethylene. Retardation coefficients decrease but re- Generally sorption coefficients decrease with increasing
main large with increasing humidity in organic rich soils. No temperature. However, some examples of increasing equilib-
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rium sorption with increasing temperature and of no effect ofhaving a nearly constant equilibrium solute fugacity. While
temperature on sorption equilibrium were also fodfftl. the K; values decrease with temperature, the solubility cor-
Chiou et al'% observed that an inverse relationship existsrected intercept valueX, increase in each case as tem-
for organic compounds between sorption coefficients angberature increases. Thus it appears that the sorption process,
solubilities. LowerKy values are found at higher tempera- which is indicated to be exothermic by the normal isotherms,
tures for most organic compounds for which solubility in- is at least partially so because of the solubility—temperature
creases with temperature, while increased sorption at highénteraction. The If constants of the Freundlich equation in-
temperatures can be expected for compounds for which solwreased with temperature according to the theory of dilute
bility decreases with temperature. Therefore, due to the desolutions.
pendence of both sorption coefficients and solubility on tem- On the basis of these considerations, Yaron and
perature, the measured effect of temperature on sorptioBaltzman®® reported the amount of solute adsorbed as a
isotherms is the result of combined sorption and solubilityfunction of its reduced concentration in water. They found
contributions®®’ that the reduced adsorption isotherms for parathion with

Podoll et al1®? reported that adsorption of naphthalenethree soils at temperatures of 10, 30, and 50 °C overlap,
(Ky) on soil decreases with increasing temperature from 15howing that parathion is adsorbed by soils without any ap-
to 50 °C and isosteric enthalpy of adsorption is exothermicpreciable thermic effect.
The heat evolved during adsorpti@metween—8.8 and—12 Sorption of fenuron and monuron on montmorillonite and
kJ mol'Y) is probably dominated by the heat of dilution of bentonite was studied as a function of exchangeable alkali or
liquid naphthalene in water, evaluable to about 7.5 kJthol earth—alkali cation, temperature, and ionic strerfgtiNor-
between 5 and 30°C. Assuming this value constant in thenal adsorption isotherms were exothermic but, when the
range of 15-50 °C, the corresponding enthalpy of solution itemperature effect on solubility was accounted for, the ad-
the sorbent phase would be betweeri.3 and —4.6 kJ  sorption reaction changed to endothermic and tended to be
mol~L. These data indicate that the enthalpy of solution inmore and more temperature independent as electronegativity
the sorbent phase is smaller and of opposite sign to the emf the exchangeable cation increased. It was postulated that
thalpy of solution in bulk water. Therefore, the displacementsubstituted urea is associated with the metal ions through a
of water by naphthalene at the soil surface is slightly favoredridging effect of coordinated water.
energetically. However, the use of reduced concentration concept, as

He et al3® studied the sorption of fluoranthene on soils well as the terms organophilic and hydrophilic applied to the
and lava. The sorption coefficients of fluoranthene wereadsorption of organic molecules, appears not universally jus-
found to decrease with temperature between 5 and 25 °Gified because it lacks theoretical and experimental
The measured decreasing extent of sorption corresponds smpport®® The concept of reduced concentration can be used
that evaluated introducingH (26.1kJ moll), the enthal-  for those systems where it has been proven to apply.
pic contribution to excess free energy of the solution calcu- Anyway, the temperature effect on sorption isotherms is
lated from the relation between aqueous solubility of fluo-normally low for both hydrophobic and polar organic com-
ranthene and the corresponding temperature, in the equatigrounds.
reported by Schwarzenbaet al*%° A negative enthalpy of sorptiofi—14.6 kJ mol'?) has

The temperature effect on Freundlich adsorption isothermbeen derived from the Gibbs—Helmholtz equation for the
of B andyisomers of hexachlorocyclohexane was studied inpartition coefficients of 1,2,3,4-TeCBz in water/sediments
the temperature range of 10—403% Sorbents were: a high systems at temperatures ranging from 24 to 55 °C, indicating
organic soil with mixed mineral fraction, a clay soil high in an exothermic binding reactidi®
montmorillonite containing a little organic matter, a mont- Wauchopeet al3°? studied the sorption of naphthalene by
morillonite clay (Ca—bentonitg and a crystalline silica. a loam soil with 1% organic matter content. Because the
Plots of x/m againstC for the two isomers show that an solubility and vapor pressure of naphthalene were precisely
increase in temperature lowers sorption uniformly for eactknown over the range of temperature taken into consider-
system. Proportionally, the decrease is least with silica gehtion (6.5—-37 °Q, a complete thermodynamic description of
and greatest with Ca—bentonite. Contributing to this net efthe differences between standard vapor, crystal, solution, and
fect of isotherm displacement downward with temperaturesoil-adsorbed states was possible. The results indicate that
are not only the energy contributions in the sorption reactiorenthalpies and entropies of the solution and surface standard
itself, but also the change in solubility of the solute as astates are quite similar resulting in a near-zero standard en-
result of the temperature change. This change is closely rehalpy difference and a small standard entropy increase for
lated to the change in the reduced concentrat@,, with  adsorption from solution. The results emphasize the impor-
temperature, wher€, the solute concentration, may be con- tance of the unique structured nature of water acting as a
sidered constant, and, is the solubility of the solute in the solvent, and the competition of water for adsorption sites.
solvent at a specified temperature. In addition to the Freun- An increase ofAH from —10.9 to —8.4 kJ mol'! was
dlich constantK;, another constank; , is obtained when observed when the sorbed concentration varied from 0.01 to
log(¥'m) is plotted against log{/C,). The K{ values can be 0.07 mmol g in TeCM/DTMDA—clay systen??
considered as the hypothetical amount sorbed from solutions Sorption of p,p-DDT to marine sediment, montmorillo-
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nite clay and humic acid was studied in the temperaturevarious aspects of sorption phenomena, including isotherm
range between 5 and 25 9 The respective isosteric en- nonlinearity. The results suggest that specific interactions be-
thalpies were found to be 12, 16, ard kJ mol %. tween the phenylureas and soil organic matter moieties are
Binding of 2,2,5,5-tetrachlorobiphenyTeCB) by dis- dominant at low sorbed phase concentrations, but become
solved humic acid was not significantly correlated withless important relative to nonspecific London—van der Waals
temperaturé?® This indicates a low enthalpy of interaction forces as sorbed phase concentration increases. The urea iso-
of this compound with humic acid and implies that the bind-therms are therefore nonlinear, with nonlinearity fundamen-
ing is primarily entropy driven. tally related to the nature of substituted phenylurea-sorbed
Also sorption of PAHSs to dissolved organic carbon from aphase interactions.
lake decreased with increasing temperature over a tempera- The adsorption of monuron, atrazine, simazine, CIPC and
ture range between 16 and 45%¢ AH° values ranged from DNBP by bentonite was greater at 0°C than at 56%C.
—18.3 kJ mol* for fluoranthene to-40.6 kJ mol* for ben-  Adsorption by muck was similar at the two temperatures for
zo(ghi)perylene. A temperature decrease of 10 °C leads to aall compounds. Comparisons between the muck soil and ben-
average increase &y, with 60%. tonite results should be valid since both received identical
A study was carried out with alachlor adsorption on mont-treatment, and temperature effects on solute—solvent interac-
morillonite saturated with several catior@I®", Cuw", tions would be expected to be the same. Adsorption by ben-
c&', Mg®", NH;, Na', Li*, Rb*, and C$,) at 5 and tonite exhibited a greater temperature dependence than ad-
22°C3% A decrease in temperature from 22 to 5 °C resultedsorption by muck. This result suggests a higher bonding
in an increase in adsorption except for Al-, Rb-, and Cs—energy on bentonite than on muck.
montmorillonite, for which the adsorption process was en- TheK,values for simazine and atrazine sorbed by a silty—
dothermic. The isosteric changes of enthalpy were in thelay—loam soil (OM=4.2%) decreased of about 60% and
range between-1.97 and 11.2 kJ mol for all systems and 45%, respectively, with increasing temperature from 0 to
indicated that the interaction energy of homoionic montmo-50 °C1*® A small temperature effect was detected with ad-
rillonite was weak and consistent with physical bondihg-  sorption of atrazin&® by soil; the averag& 4 value (in the
drogen bond or van der Waals forgea correlation between range of pH 3.9—Bat 30 and 40 °C was 7.2 ¢ng™* while at
adsorption(Freundlich isothermsand the polarizing power 0.5°C was 9.6 crhg™ L. Sorptive processes are exothermic;
of the exchangeable cation was observed. The interaction dfierefore, an increase in temperature should reduce sorption,
alachlor with homoionic montmorillonites was also studiedespecially if sorption forces are weak. lonic sorption, how-
by Fourier transform infrared spectroscopy in an organic solever, tends to be less temperature dependent than physical
vent. The results indicated that the molecule is adsorbed osorption. If ionic forces are involved in sorption of atrazine
monoionic montmorillonite by a coordination bond, throughover the soil pH range studied, then the temperature effect
a water bridge, between=€0 groups and the exchangeable should be less at the lower pH values. This was not true for
cation of the clay. Further, the coordination strength is di-atrazine—soil system where there was a greater temperature
rectly correlated with the polarizing power of the cation. effect at a low than at a high pH. Sorption of atrazine on acid
X-ray diffraction analyses showed that the herbicide washumic acid (pH 2.5 was ten times greater Kg
able to penetrate the interlayer space of montmorillonite=627 cnfg ) than on neutral humic acid (pH7.0) (K4
saturated with polyvalent cations. =62.2cntg Y). This pH effect was attributed to increased
Measurements d; values for diuron on three sediments ionic bonding caused by protonation of the amino groups on
at 5, 25, and 40 °C showed that sorption was inversely rethe atrazine molecule at low pH. The effect of temperature
lated to temperatureAH values of—9.6 kJ mol! for two  on the sorption of atrazine on humic acid was quite marked:;
sediments and-12.6 kJ mol* for the third were considered sorption was nearly twice as great at 40 °C as at 0.5 °C. This
characteristic of weak sorption forces of the van der Waalss opposite of what usually occurs with mineral systems.
type2>” Temperature appeared to have a greater effect on the Dao and Lav§*! reported that greater amounts of atrazine
sorption of diuron than on the sorption of ametryA®K,  were adsorbed at 30 °C than at 5°C on four soils at 0.1 bar
values of diuron with a clay soil3.2% OM) decrease from moisture content. This indicated an endothermic reaction
about 9 to about 7 cirg~ ! by increasing temperature from 5 which was observed both before and after correction for dif-
to 45°C. Those of ametryne remain practically constanferential atrazine solubility due to temperature. The standard
(Kgq~2) at the same conditions. The same effect of temperafree energy chang@G° of the adsorption reaction was
ture on diuron was found by other authéfs. negative in all four soils indicating the spontaneity of the
The isosteric enthalpy of adsorption of linuron on humicprocess. The standard enthalpy charlge® was positive,
acid saturated with several cations was calculated from theanging from 0.016 to 2.78 kJ miol and indicating the en-
adsorption data at 5 and 25¥€ and ranged from about dothermic nature of the reaction. There was an increase in
—0.71 to —3.1 kJ mol'L. These values are relatively small the entropy of the system as shown by the positive values of
and are of the order which is consistent with a physical typeA S°(0.010—0.017 kJ Kt mol™%).
of adsorption. The effect of equilibration temperatuf® and 28 °G on
A thermodynamic study was carried out by Spurf§éon  sorption of metribuzin and metolachlor by Alaskan subartic
substituted phenylureas—soil interactions for understandingoils was investigatetf® For surface soil, metribuzin
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showed increased sorption at lower temperature, whereas summary:(a) the transfer of hydrophobic organic com-
metolachlor had greater sorption at 28 °C. However, for bottpounds from solution to sediment generally involves slightly
herbicides equilibration temperature did not affégtvalues  negative enthalpy changésn the average-0.25 kJ mol™);
from the lower soil depth. Furthermore, of the total variation(b) when favorable electrostatic interactiofesg., H bond-

of K; values within the surface soil, temperature accountedng) are possible, equilibrium sorption enthalpies were found
for less than 10%, while soil type accounted for greater tharto be more exothermiton the average-8 kJ mol™Y); (c) the
80% for both herbicides. activation energies for fast adsorption and desorption were

Sorption of isocil and bromacil on silica, clays and humic found to be between 0 and 50 kJ mblon the average 18 kJ
acid is exothermi@® The sorption enthalpies calculated as amol™%), while the activation energy for slow desorption was
function of chemical sorbed become more positive with in-found to be of 66 kJ mol*, similar to the activation energies
creasing surface coverage. The behavior of humic acid sufer diffusion in polymers, which averaged 60 kJ mblThis
face is quite different as far as the magnitude and change ofas interpreted as an indication that diffusion causes non-
AH is concerned. ThAH value is small and also its change equilibrium sorption effects.
with surface coverage is insignificant. For most of the sur-
faces the probable mechanism of the adsorption is a physical
or van der Waals-type adsorption as indicated by the magni-
tude ofAH. Some hydrogen bonding is also probable at very
low surface coverage.

Temperature was shown to exert a small influence on th
binding of diquat and paraquat to humic a&fd.On bento-
nite diquat was completely adsorbed at 0 and 56™C.

A slight effect of temperature on adsorption has also bee . . .
found with piclorani*>*®and this behavior has been inter- The association constant DOM- or DOC-organic chemical
preted as due to physical adsorption. Also, the negative vafah be defined as
ues of AG®° and AS° for the same systems evidentiated Kgom OF Kgoc=(xg compound bound/
adsorption-type processes and stable adsorption complexes,
respectively. Biggaet al?®° studied the sorption kinetics of g or kgDOM or DOQ/

6. Binding to Dissolved Organic Matter

Natural waters contain various concentrations of high-

olecular-weight organic substand@simic and fulvic acid,

uming indicated as dissolved organic matt&OM) or as
dissolved organic carbofDOC), which may bind organic
Ig}hemicals.

picloram on Palouse silfpH 5.9 and of parathion on (g compound freely dissolved/ém
Panoche claypH 7.5 and Palouse silt. From the tempera- ]
ture dependence of the relative sorption constant, they ob- or dn? solution 17

tained the activation energies associated with the sorptior . andK 4. (cm®g~t or dn? kg™?) of Eq. (17) are similar
kinetics of the three systems equal to 11.3, 5.4, and 18 ki K., andK .. are measures of the binding affinity of DOM
mol~*. Such energy levels are comparable to van der Waalgr DOC for the organic chemical. The possible interactions
bonding (2—-8 kJ mol'") and hydrogen bondingl7—21 kJ  chemical-DOM may be hydrogen bonding, van der Waals
mol ™) that occur on clay surfaces and with such groups asorces or hydrophobic associatié.For neutral PAH mol-
the carboxyl, hydroxyl, and amino groups of the organicecules it is believed that binding is dominated by van der
fraction. Mechanisms of interaction based on experimentalVaals type interaction$® The binding of benz@)pyrene
results and thermodynamic considerations emphasize the iniBaP) to dissolved humic materidDHM) is completely re-
portance of organic matter for picloram sorption and bothversible and the extent of reversibility is unrelated to the
clay and organic matter in sorption of parathion. sorption time® The rate of binding of BaP to DHM, mea-

Temperature had little effect on the amount of 2,4-Dsured by the quenching of BaP fluorescence, is very rapid
sorbed on clay materiaté® Activation energies for the sorp- and the equilibrium is reached within 5-10 min. The authors
tion process laid between 12.5 and 21 kJ Mplvith clays ~ found a relationship between the hydrophobicity of BaP
of larger surface area giving higher activation energies(K,,) and the bonding affinity.

These values are characteristic of diffusion controlled pro- Johnseff! studied the interactions between PAHs and
cesses. natural aquatic humic substand®#-S) as a function of con-

In conclusion, sorption processes are generally exothetact time. Eight PAH compounds were sorbed on NHS and
mic; therefore sorption coefficients decrease with increasingecovered by cyclohexane extraction after storage times
temperature. However, this effect is inversely related to waranging from 4 to 70 d. In general, the recoveries decreased
ter solubility which, on the contrary, increases with temperawith increasing storage time. The results suggested that
ture for most organic compounds. Therefore, the measurestrong bonds were formed between PAH and NHS. In the
variation of sorption coefficients with temperature is the re-early part of the experimeritt and 7 d the recoveries of the
sult of both the contribution of sorption effect and solubility different PAHs decreased with increasildg,, or decreasing
effect. water solubility of the compounds.

A review on the effect of temperature on sorption equilib- Carter and Suffét? observed that a significant fraction of
rium and sorption kinetics of organic micropollutants hasthe dissolved DDT found in natural waters may be bound to
been recently publishel® The conclusions of this study are DHM and that the extent of binding depends on the source of
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the humic material, the pH, the calcium concentration, the A recent stud§> on the sorption of PAHs to particulate
ionic strength, and the concentration of humic materials. Thand dissolved organic carbon from Lake Ketelmeer, the
increase of the hydrogen and metal ion concentration chandéetherlands, has shown a linear relationship betweeKlpg
the structure of the humic polymer, which becomes less hyand logKg,. With a slope of nearly one.
drophilic as its charge is neutralized. It seems reasonable that Great Lakes waters freshly collected were inoculated with
the less hydrophilic form of the polymer would bind hydro- radiolabelled hydrophobic organic compounds and, after
phobic compounds more effectively. equilibration, separated into particle bound, DOM bound,
Sorption of anthracene on estuarine colloids significantlyand freely dissolved phas#¥. The mass distribution mea-
decreased when the experimental pH of 8.01 was increasesirements among the three phases have shown that in all
to 9.0 or decreased to 5°%° The decrease K, values was cases(73 water samplésmost of the compound was in the
attributed to changes occurring within the polymeric struc-freely dissolved phase, with only a small fractidrarely
ture of the colloids. >5%) associated with the DOC. About 40% of the least
The addition of ammonia to soil produces an increase ofvater soluble compounds, BaP and ‘242 ,5,5-hexa-
both the soil pH and the concentration of DOC in the soilchlorobiphenyl(HCB), were particle associated. The results
solution?®® These ammonia-induced changes appeared to delemonstrated that DOC could be different from particle or-
crease atrazine sorption and to increase atrazine desorptiaganic matter and that the associations of the compounds with
thus increasing atrazine movement through soil. the two phases were unrelated. As a matter of fact there was
The binding of benzene, naphthalene, and anthracene witho correlation between Idg,,. and logK,.. Similar results
estuarine colloids has been found at least an order of magnivere obtained with the same compounds in Green Bay
tude higher than those reported for corresponding soilivaters*'® except for the binding to DOC that was approxi-
sediment systen$? A possible explanation of this behavior mately 2—3 times the average for open Great Lakes waters.
is that soil/sediment OM may often be occluded by the inor- Brannonet al*** examined the 4, values of fluoranthene
ganic components, thus making fewer sites available for hyin pore water from 11 sediments. Concentrations of truly
drophobic association. The amount of diuron, bromacil, andlissolved organic contaminants in pore waters are commonly
chlorotoluron complexed by water soluble soil organic ma-estimate{!2 by assuming constant partitioning between pore
terial was about 70 times the amount sorbed by the soil fromvater (truly dissolved and organic carbon in pore water.
which the organic material was extract®d. Measured values df 4, for fluoranthene were not constant
Natural estuarine colloids bind atrazine and hold the reover the 11 sediments, and were over or underestimated by
sulting aggregate of molecules in stable colloidalassuming thatk,,.=K,... Therefore, current modéfs*'?
suspensiofi® The highK 4. values of atrazine and linuron used to predict the fate of hydrophobic organic compounds
for colloidal matter suggest that the two compounds aranay require modifications to account for the observed differ-
strongly bound’®® On an OC basis, the colloidal material is ence betweel 4o andK .
on the order of 10—35 times better as a sorptive substrate for The DOM concentration may affect the value of the asso-
the herbicides than sediment or soil OM. However, the relaciation constant. A decrease of the association constant of
tive strengths of sorption of the two compounds on colloidalDDT by increasing the humic acid concentration has been
matter as reflected in the ratio of tKg,. value of atrazine to  observed® The same effect has been detected in measuring
linuron appear to be the same as the ratio ofKhgvalues the association constants for 26 PCB congeners with marine
on soil-sedimen¢170 vs 670 for soil as opposed to 1850 vs humic substanceHS).***> A possible reason for this obser-
6750 for colloidg. Two hypotheses that may explain the dif- vation could be that an increase in HS concentration may
ference between the values observed on soil-sediment aicrease humic—humic interaction, thus reducing the number
on colloidal matter are suggested. First, althokghvalues  of available sites for humic-hydrophobe association.
are reported on the basis of total OC for a soil or sediment, Also the binding affinity for BaP, benzanthracene, and an-
all the OC is not available as a sorptive surface. Alternathracene to DHM decreases slightly as the concentration of
tively, the surface acidity of sediment or soil clay particlesDHM increase$® Landrumet al***found thatk 4., of some
may have the effect of decreasing the sorptive capacity of thBPAHs and PCBs does not depend on pollutant concentration
OM. but is inversely proportional to the concentration of DOC in
However, it has been obsenf8that, when the nature of solution. However, the trend toward decreased partition co-
the DOM released from the soil/sediment bulk organic mat-efficients with increased HA concentration is relatively
ter is similar to that of the soil/sediment bulk organic matter,slight; it may be due to conformational differences of the
the ratios ofKy../Ky Of solutes will be close to 1. If the HAs altering the pollutant binding and/or competition of the
DOM is more hydrophilic than the soil/sediment bulk or- humics for binding sites on other humics.
ganic matter, the ratios df 4./ K, Of these solutes will be However, Gauthier et al,*'® using the fluorescence
less than 1. They,s to nonsettling colloids were 0.5—-1 quenching method, did not detect any variation in the asso-
times theK,s to sediments of the Lake Superior for PCB ciation constants of PAHs with the DOM concentration. The
congeners?#%® When the sources and nature of the DOM authors believed that this effect may be an artifact of the
and soil/sediment OM are different, the ratikig,/K,. of  reverse phase meth8tf.
solutes will have a broad range. Also Hassett and Milicit® in their study of
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2,2 ,5,5-TeCB binding by Aldrich HA by gas purge tech-  The effect of enhancing solubility is more pronounced
nigue found thaK 4, is apparently independent of DOC con- with hydrophobic organic compounds exhibiting extremely
centration. On the contrary, Yin and Has8¥tteported that, low water solubilities, and high values #f,, (p,p’-DDT,
with increased HA concentration, the fraction of boundPCBs, etd, while no noticeable water solubility enhance-
mirex increased, buKy,. showed a declining trend. This ment is found for compounds like lindane and
result was obtained using the same technique and indicatel]2,3-TCBZ??° The K 4o, values of solutes with soil-derived
that binding may involve more complicated mechanismsHA are approximately four times greater than with soil FA
than simple phase partitioning. and 5-7 times greater than with aquatic HA and FA. The

The magnitude of the binding interaction of DOM with effectiveness of DOM in enhancing solute solubility appears
2,2 5,5-TeCB is affected by several paramet&ty(i) Ky  to be largely controlled by the DOM molecular size and po-
decreases by increasing the pH of the medium, probably duarity; less polar DOM forms stronger associations with or-
to increased ionization of HA with increased piif) increas-  ganic chemicals and produces higher solubility effects. The
ing ionic strengthK . increases as a result of salting-out; K .. values for pyrene with six marine HAs, five soil HAs,
(iii) Kgoc decreases with decreasing molecular weight of Al-three soil FAs and Aldrich HA varied by as much as a factor
drich HA,; (iv) HA extracted from soil and water samples hasof 10 depending upon the degree of aromaticity in the humic
lower binding capabilities than Aldrich HA, but higher bind- material*®® An increase in aromaticity of the dissolved hu-
ing capabilities than fulvic acidFA). Moreover, theKyoc  mic material may serve to increase the polarizability of the
increases with the degree of chlorination of the PCBs angholymer and increase the strength of PAH binding. Thus,
decreases in general by increasing the number of the orthetifferent sources of dissolved humic material in natural wa-
chlorines within groups of isomers; this latter result may beters can have different affinities for binding organic
attributed to the fact that o-substitution increases the solubilcontaminant4
ity of PCB isomers'*® Chin and Gschwerfd® used fluorescence quenching to

An effect of the organic pollutant/DOM association is a measure the binding of pyrene and phenanthrene to marine
general enhancement of the apparent water solubility of theterstitial water organic colloids from two sites. Both com-
pollutant:®’ pounds were sorbed by porewater colloids. Sediments and

The solubility enhancement can be expre8§&d°as porewater colloids from a contaminated nearshore site were

St =Su(1+ X Kgon), (19) particularly effective_ sorbents_ for thes_e_ compounds. It was
observed that the high sorption coefficients may be due to
or the high lipid content of these sediments and colloids. Alter-
natively, they may be due to a very substantial nonpolar
Siv=Su(1+ X Kgoo), (19 character of the natural organic matter there.
whereS}, andS,, are the apparent water solubility in DOM Fluorescence enhancement of pyrene in the presence of
or DOC solution and solubility in distilled water, respec- different HAs showed significant variations, leading to the
tively, X is the concentration of DOM or DOC. The apparent conclusion that large soil HAs are more effective in isolating
solute solubilities increase linearly with DOM concentrationsmall molecules than smaller aquatic or structurally rigid
and show no competitive effect between solutes. HAs 4%

Websteret al**® measured by the generator column pro- Caronet a reported that the addition of HA extracted
cedure the solubility of three dioxins in pure water and infrom sediments to the aqueous phase reduced the sorption of
water containing known amounts of HA. Three HAs wereDDT to sediments, but had no effect on the sorption of lin-
used, one isolated from soil, a second from wépeat bog,  dane. In the absence of added DOC, the sediment—water
and a third commercialAldrich). The solubility of dioxin ~ sorption coefficient K4,cn?g™?) for DDT was 20650,
compounds increases in the presence of HA and also by itwhile in the presence of 6.95 mg drhof DOC it was 5170.
creasing the temperature in the absence and in the presendsing the free DDT concentration rather than the total aque-
of HA. The enhanced solubility in the presence of HA wasous phase DDT concentration, the valuekgf(19 776) was
employed to calculate the association constants of the dioximdistinguishable from the value obtained in the absence of
compounds. The association constants decrease with tlelded DOG20,650. For lindane at the same conditions, the
temperature. However, the data do not allow calculation o¥alues ofKy were 84 and 90 in the absence and in the pres-
the exact value foAH of association, which is expected to ence of added DOC, respectively. This result is consistent
be very low(<40 kJ mol'}). with the observation that the compound does not associate

The aqueous solubilites of 1,2,3-TCBz, penta-with humic material to any great extef#. Also sodium hu-
chlorobenzengPCB2, and hexachlorobenzen@& CBz) in mate can solubilize DDT, whereas HA strongly adsorbs
an aqueous phase isolated from a sediment—water suspensid#,5-T from solution'®’
are significantly higher than those measured in distilled wa- No enhanced solubility effects, due to the presence of
ter. This effect has been attributed to the presence of a “thirddOM up to 100 ppm organic carbon, has been found for
phase” material originating from the sediméftwhich pro-  simazine, which shows a relatively high water solubility at
duces also a reduction of the experimental adsorption coe0 °C (3.5 ng/m).#?2 Adsorption experiments on sandy loam
ficient (Kg). soil also demonstrated no statistically significant effect for

|421
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simazine concentrations between 30 and 1900 md rin cantly affect the mobility of organic pollutants by increasing
the presence of 45 ppm soluble OC. Other autt?$f8°pre-  their transfer to groundwatef’
viously demonstrated a substantial effect of DOM on Experiment&® were carried out to evaluate the effective-
s-triazine adsorption. These contrasting results suggest thess of a solution of HA to enhance the removal of six aro-
possibility that the interaction between DOM and nonionicmatic hydrocarbongbenzene, toluene, p-xylene, ethyltolu-
organic compounds may be a function of the source fronene, sec-butylbenzene, and tetramethylbenzenem a
which the DOM is obtained. sandy material. None of the compounds were completely re-
Napropamide, which is more water soluble and thereforanoved from the material. Nonetheless, the compounds with
considered less hydrophobic than lindane and prometryrihe highest water solubility, benzene and toluene, were re-
had a greater extent of association with peat-dissolved humigoved effectively(up to 99% with the use of either the HA
acid (DHA), suggesting that hydrophobicity of nonionic pes- solution or water. For the less soluble compounds, removal
ticides is not the only factor governing their interaction with was more difficult and was enhanced by the HA solution
DOM.**®When comparing DOM from several sources, DHA compared to water.
had a higher affinity than dissolved fulvic aci®FA) for Pierce et al1”® reported that humic particles associated
napropamide, DDT, and lindane. Association of napropamwith chlorinated hydrocarbons may contribute to the trans-
ide with peat-DHA increased with increasing pH above pHport of these pollutants from the water column to the sedi-
6.4, decreasing ionic strength, and decreasing charge on cagent.
ions added to the system. In addition, DHA and DFA re- The effect of natural DOM oI values of PCP with soil
leased from two soils showed a different affinity for napropa-was negligible at pH 5.2-6.1 and low concentration of PCP
mide compared to bulk soil organic matter. The relative(<0.4 nmol cn?).'® At these conditions DOM showed no
efficiency of OM fractions taken from two soils in associat- Significant effect on PCP transport in a soil column. How-
ing with napropamide is DHAbulk OM>DFA. Dissocia-  €Ver, the PCP adsorption isotherms obtained from a higher
tion studies showed that the interaction between napropantoncentration range of PCP<3 nmol cn¥) showed that
ide and peat-DHA was not fully reversible. DOM may increase the adsorption of PCP on soil at pH 5.4
Thus, the interaction PAH—DOM, measured on the basi§nd 6.1. It appears that natural DOM may play an increas-
of increased solubility, is dependent upon the “quality” of ingly important role in the adsorption of PCP as the number
naturally occurring DOM?* An investigation carried out Of free “sites” decreases with higher PCP concentration.
with a series of PAH indicated that these compounds do nddowever the mechanism responsible for such a possible ef-
undergo significant interaction with oceanic DOM at naturalfect remains unclear and needs to be investigated.
concentrations, while significant interactions are observed Thus, if colloids are stabilizing hydrophobic organic con-
when terrestrial DOM is employed at naturally occurring taminants in porewaters, then the transport of organic pollut-
concentrations. This difference seems due to the higher m@nts from sediments to overlying waters could be enhanced
lecular weight of the terrestrial DOM. Also terrestrial humic through a combination of bioirrigation and colloid sorption
substances are believed to originate from lignin whereas mffecs.™ They may also alter the transport of contaminants
rine humics are believed to be primarily derived from marineln the subsurface environmeftColumn experiments dem-
plancton. These different origins result in marine humic supnstrated that the effect of the presence of macromolecules

stances having less aromatic and more aliphatic characte?n the mobility of HCBz through soil was in the order:
along with more protein and carbohydrate components. groundwater DOG-humic acid>dextran at respective con-

The Ko, values of BaP and PCP with HAs and FAs ex- centrations of 50, 50, and 500 mg dif?° Also the retarda-
tracted from river sediments and sea sediments or isolatdiPn factor of phenanthrene in a sand column was reduced by

from river water and sea water have been measured at pff? average factor of 1.8 in the presence of DOM derived
values of 5.0, 6.5, and 8%° The results showed that HAs [Tom soil, suggesting that a phenanthrene-DOM “complex

have a greater affinity for binding hydrophobic compoundsenhanced the transport of phenanthréfieThe same effect

than FAs and thaK 4o, values decreased as the polarity of the®f €nhanced mobility in the presence of DOC was evidenti-
sorbent, measured by the rafiéO+N)/C], increased. The ated studying 2,24,4',5,5-HCB transport through columns

. . . . l . g
binding of PCP with HAs strongly decreased with increasingCMt@ining aquifer materidf’ Contaminant mobility was

pH, suggesting that only unionized form can interact with thefound to increase as solution DOC concentrations were in-

humic material. Change in pH only weakly affeéts,. val- crementally changed from 0to 20.4 mg dThus, the fate
ues for BaP. and transport of contaminants in groundwaters can be stud-

Hassett and Anders8% found that DOM derived from ied on the basis of three-phase distributiammobile solid

natural water and sewage reduces the sorption of hydroph _rg\é)e, mobile solution phase, and mobile colloidal phase or

bic organic compounds by river- and sewage-borne particu- _ . . .
The one-dimensional transport of a single solute in porous

late matter. They suggest that this observation is due to the " ) . .
emedla, assuming constant fluid flow in a homogeneous ma-

compounds. DOM in water solution reduces also the amounf™ can be described by a convection—dispersion equation

of a nonpolar compound bound to soil or sediment. There-
fore, the presence of DOM in natural systems can signifi- (pl 8)dql gt+ 9Cl gt =D 3*>Cl 9X?>—VaCl9X, (20)
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wherep is the porous medium bulk density,is the volu- Equation(23) was used to obtaiiy and K 4, values for
metric water contenty is the total adsorbed solute per unit anthracene, HCBz, and pyrene from batch and column ex-
mass of solidt is time, C is the resident concentration of periments with soil and aqueous solutions containing dext-
solute in the mobile phasd) is the dispersion coefficient ran, humic acid, and groundwater DGE.
reflecting the combined effects of diffusion and hydrody- Binding of BaP to DOM and to particles was measured for
namic dispersion on transpok,is the distance, and is the  each sorbent and in a mixed system containing both dis-
mean pore water velocity. Contaminant distributions in fieldsolved and particulate sorbei88.DOM competed with par-
samples are usually characterized by total solution and soliticles for binding of the dissolved contaminant and reduced
phase measurements; th@gan contain solutes in the truly the amount bound to particles. Binding was independent and
dissolved form and/or solutes in a colloidal or colloid- noninteractive. Significant errors in estimating the environ-
associated phase. It has been sHtfhat for solutions con- mental partitioning and bioavailability of very hydrophobic
taining DOC, the “three-phase” distribution relationships, compounds can result if the role of DOM as a competitive
represented by Eq$21)—(23), can be incorporated into Eq. sorbent is ignored. The influence of DOM is greatest when
(20) using Eq.(25) to account for the presence of two mobile suspended particle concentrations are low, such as in lakes
solute phases in porous media and streams, or when DOM levels are high, such as in
swamps and bogs. In most cases, only the very hydrophobic

Ky=0/Caq, (2D contaminants Ko,>10°) will be significantly affected by

binding to DOM, but these compounds constitute the greatest

= + . . .
Kapp=0/(Cag Caod DOC, (22 concerns in terms of human health and environmental persis-

K app= Ka/ (1+ K god DOC]), (23  tence. o _ . o

Thus, association of organic contaminants with dissolved

Ri=1+(pKyapp/ 0), (24)  humic substances reduce their bioavailability and

toxicity.*3*~**¥ The bioconcentration of dehydroabietic acid

Ri=1+(p/ 0)[Ky/(1+Kgod DOC])]. (25  and BaP into Daphnia magna is significantly lower in the

presence of such substances when compared with a standard-

ized soft freshwatet*® Moreover, an increase in humus con-

Ky is the equilibrium distribution of the contaminant in the centration de4%reases the b|c.)ava||ab|l|-ty of BaP in a Ioga_rlth—
mic mannef*® However, this effect is not observed with

presence of mobile DOQy is the solid-phase contaminant ) N
concentrationC 4 is the aqueous phase contaminant concean; ?rz’;ne dc?jlé)sees ?oihzszgcci)af\tteh(\a/vﬁ;\(pr?l;mﬁa:gzg S&zgf
tration, Cy,. is the colloidal-associated contaminant in the '

mobile phaseR, is the net retardation factofDOC] is the ciation constants of hydrophobic chemicals with three frac-
t

concentration of dissolved organic carbon in the mobilelons (hydrophobic-acid, hydrophobic-neutral, and hydro-

phase, anK jo= Cyoc/ Cqq is the distribution coefficient of philic sugﬁ?mponen)sof DOC from a stream water were
the contaminant between DOC and water. measured.” The total water and the different DOC fractions

The general form of the transport equation can be obtaine d/ucesj the uptake and_ accumulqtlon B beé_a)zpyrene and
combining Eqs(20) and (24) : ,2',5,5-HCB by Daphma magna in prgportlon to Fhe capac-
ity of the DOC for binding the contaminarit¥ Besides the
RdC/dt=D§?Cl9X%—VICl oX. (26) quantity the qualitative differences in the nature of organic
material from different sources also have a large effect on its
Selection of Eq(21) or Eq. (23) for use with Eq.(26) will  affinity for binding lipophilic organic xenobiotic¥® The

depend on the presence or absence of mobile DOC. Thgromaticity and the portion of hydrophobic acids in DOM
author§®! then introduced the two-sites transport métfel  can play an important role.

(Sec. 10, which assumes instantaneous adsorption on type-1
sites and first-order kinetic controlled adsorption on type-2
sites to account of possible nonequilibrium for contaminant 7. Cosolvent Effect
interactions with the solid phag8ec. 9. The adsorption rate
for type-2 sites is described by

In Egs. (2D)—(25), K4 is the equilibrium distribution of the
contaminant in the absence of mobile DOC,,, (apparent

Sorption coefficients for HOC are generally measured in
ddz/dt=al[(1-F)KpC—dz], aqueous systems and, therefore, may not be always appli-

) ) cable to the prediction of groundwater contamination due to
whereq is the concentration of adsorbed solute on type-Zpe presence of waste disposal or treatment sites. In these

sites,F is the fraction of type-1 sites, andis the first order  gjy,ations often pollutants are in solution of water and vari-
rate coefficient. For a two-site adsorption process, 8 s water-miscible organic solvents. It is therefore necessary

now takes the form of to develop a more general approach for describing sorption
BRAICIt+ pl 6 9q, 1 3t =D 5°ClaX2—\V 9ClIX of HOC on soils from aqueous and mixed solvent syst&ths.
‘ 2 ' Rao et al**® applied the “solvophobic theory” for predict-

where=(6+FpK.p)/(6+ pKypp is a dimensionless vari- ing sorption of HOC by soils from both water and aqueous—
able related to the fraction of type-1 sites. organic solvent mixtures. This approach was already adopted
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by Amidon et al#*® and Yalkowskyet al**’ for predicting

the solubility of nonpolar and polar solutes in polar solvent

mixtures.

Yalkowsky et al**® have shown that the solubility of a
hydrophobic organic compound in a binary mixed solven
(water and water-miscible organic solveoan be related to
the aqueous solubility through the equation

log XM= log X¥+ o°f€, (27)

whereX is the solubility in mole fraction with superscripts m
and w indicating “mixed solvent” and “water;"f¢ is the
volume fraction of cosolvent. The parametetis a function

221

logK{=—alogX"—[AS(T,—T)1/(2.30RT) + 3.
(30)
Replacing logx™ by Eg.(27) and rearranging terms

t logKot=log K}.— aafC.

Taking into consideration tha = K.f.., we obtain
log KoY K{:=logKJ/K{ = — ac®fC. (31

In these equationsK, is the sorption coefficient and the
superscripts m and w refer to mixed solvent and water, re-
spectively. The parametet® explicitly accounts for sorbate—

of the solvent surface tension and of the solute hydrophobig0lvent interactions and is assumed to be independent of the

characteristics. Yalkowskgt al**” suggested for the value
of a° the following expression:

0= (A y*HSA/KT) + (A PSAKT), (28)

where HSA and PSA are the hydrocarbonaceous and polgtn

surface areas of the solute molec(ie?), respectivelyA y°
and Ae° are the interfacial free energigéd nm 2) of the

solvent at the hydrocarbonaceous and polar surface areas it

contact with the solute, respectivelyis the Boltzman con-
stant(J K™1); and T is the absolute temperatu(i). Equa-
tion (28) for many HOC can be approximated'td

o= (A y*HSA/KT),

o° may be determined by the logarithm of the ratio of the
hydrophobic compound solubilities in pure cosolveXt)(
and in pure waterX")449:450

o®=log(X9X").

Morris et al**! have demonstrated that® can be corre-
lated toK,,

o®=alogKg,+b,

wherea and b are empirical constants unique for a given
cosolvent.
For multiple cosolvent systems, E@7) becomes

log XM= log X"+ 3, of;,

wheref; is the volume fraction of cosolvent i angl corre-
sponds to the logarithm of the ratio of the solubilities of the
chemical in the pure solvent i and in water.

This approach was then adopt&tto explain the decrease

sorbent*® « is an empirical constant which accounts for
solute—sorbent or cosolvent—sorbent interactions. It should
approach unity if the fugacity coefficient for solute in soil/
sediment organic carbon is relatively independent of sGfute,
d if the soil organic carbon properties are independent of
change in solution phase composition. Equatiidh) shows
that the relative sorption coefficienK/K{) decreases ex-
nentially as the fraction of organic cosolvent©)(
Ncreases0:452-454

For a mixture of water and multiple cosolvents E§1)
become$*®

logK{'=logK{— aXo°f,

wheref® and o® refer to each solvent in the mixture. There-
fore, (fY+2f%=1.

It is important to recogniZ8* that in Eqs.(29)—(31) the
units of K,. must be consistent with the expression of solu-
bility in terms of mole fraction. This is not strictly necessary
when Eq.(29) is used to compare different values of K},
(Sec. 12.2 In this case the partition coefficient may be em-
ployed with customary units of dirkg™*; the number of
moles per liter is constant for dilute aqueous systems, i.e.,
55.34 mol dm?®, and this value becomes incorporated in the
regression constayit However, for the case of solvent/water
mixtures, the total number of moles per liter is not constant
and the partition coefficient must be expressed in units of
mol kg L. Thus, Eq.(31) becomes

log{[ Ko(V¥/q"+ Vg9 /[ (KY(55.34 T} = — aa®fC,

whereV refers to the solute-free volume of water or solvent
in the mixtures, and represents the molar volume of water
or solvent.

of the sorption coefficients and, consequently, the enhanced The solvophobic theory was tested by Nkedi-Kizza
mobility of the organic chemicals through porous media dueet al**®> measuring the sorption of anthracene and two herbi-

to the presence of a cosolvent in the aqueous solution.

Karickhoff2% derived the following equation, relating
Ko to water solubility and including a “crystal energy”
term (Sec. 12.2 for solutes which are solid at ambient tem-
perature

logKp= — alog X" —[AS(T,,—T)]/(2.30RT) + B,
(29

cides(diuron and atrazineby five soils from aqueous solu-
tions and binary solvent mixtures consisting of methanol—
water and acetone—water. Using the batch equilibration
method, the Freundlich constants were obtained for a given
sorbate—soil combination and for each solvent mixture. For
each sorbate, the lagf (dm*kg ™) value decreased log lin-
early as the fraction organic cosolverit®y increased. The
slope of logK{' vs f¢ plots, designed as®, was unique to

in which « and B are regression-fitted parameters. Equationeach sorbate—solvent combination and was independent of

(29) has been extended for binary solvent mixf(fe

the soil (sorbent. Thus, the organic cosolvent effects on
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sorption could be specified by a single parametef)( creasing solute accessibility to the organic matter. It was
which combines the coefficients characterizing solvent anghown that the more hydrophobic the solute, the greater the
the sorbate properties. The solvophobic model does not exeffect of solvent in solvent/water mixtures on solute solubil-
plicitly account for the possible effects of the solvent on theity enhancement, and hence the less the tendency to sorb
sorbent. Deviations from log-linear relation betwe€fiand ~ onto soil. Thus the results of this investigation are particu-
f¢ for sorption from acetone—water mixtures were attributedarly significant for those aromatic solutes exhibiting lowest
to this effect. The sorption coefficients of low solubility @queous phase solubility. The authors recalculated the sorp-
compounds(anthracene from aqueous solutionsk(!) are  tion coefficients (dm” kg™ reported by Nkedi-Kizza
difficult to measure. However their value can be derived byet al>° for anthracene in terms of mol kg Then, to com-
extrapolating the values obtained from mixed solvent§tto Pute thea value for anthracene sorption onto soil, they re-
=0. The same authdt¥ verified this theory also by measur- gressed logy against volume fraction solvent and divided
ing the sorption and leaching of diuron and atrazine in soifhe regression coefficient by the appropriate value-.d¥al-
columns eluted with aqueous solutions and binary solvent€s 0f a~0.67 for methanol/water system and~1.1 for
mixtures of methanol and water. The retardation facRIF)( ~ acetone/water system were found. These values, larger than
for both herbicides decreased drastically as the volumetriéhose found by the authdf€ may signify that the solvent did
fraction of organic cosolventff) was increased in the binary NOt have as large an impact on improving the accessibility of
solvent mixture. The log-linear decrease iR™-1) ob- the solute to the organic carbon. _

served with increasing® was well predicted by the solvo- _ Walters and Guiseppi-Efi€® studied the sorption of
phobic theory. All breakthrough curvéBTCs were asym- 2,3,7,8-tetrachlorodibenzo-p-dioxififCDD) to soils from

metrical in shape, but the extent of asymmetry decreaseWater methanol mixtures. Volume fraction methanol in the
with increasingf® for 0<f°<0.5. At f°=0.5, the BTCs for liquid phase t°) was varied between 0.25 and 1.0. Sorption

both diuron and atrazine were similar in shapgmmetrical isotherms were linear and, when sorption partition coeffi-

. . _1 — .
and sigmoidal and location R"=1) to that of tritiated wa-  C/€NtS I 9"?' g * were converted tg mol g, their values
ter. a nonadsorbed tracer. were log-linearly related t6°. The Kg' values for two soils,

H m
In a further stud{* the application of a solvophobic ap- WNen normalized ori,., gave values oK that collapsed

proach for predicting the sorption of HOC was evaluated®nto & _single Iine_having the equation determined by linear
with data collected using synthetic sorbents and soils. ThE€9ression analysis

expgnmental data consu;ted_ of batch equilibrium sorption co- log K™= —4.97f°+5.30. (32)
efficients, as well as soil-thin layer chromatogragfiy.C)
and reversed-phase liquid chromatogragRPLC) retention The intercept value of 5.30 in Eq32) is equal to the

factors. All data were collected using aqueous solutions antbgarithm of the aqueous-phase partition coefficient for
binary or ternary solvent mixtures of water, methanol, ac-TCDD expressed in units of mol ¢. This value can be
etone, and acetonitrile. As predicted by the theory, the chroeonverted to correspond to conventional dimensionless units
matographic retention factors and sorption coefficients foby adding to it logv for water (logv=1.26). The value of
HOC decreased log-linearly with increasing fraction of or-logK,.(cm®g™%) for aqueous phase sorption of TCDD to
ganic cosolvent in binary solvents. Reasonable agreemesbils determined in this way is 6t8).7. The slope of-4.97
was found between model parameters reported in the literazorresponds to the term a ¢° of Eq. (31). The value ofo®
ture and those estimated using the data from batch sorptiofpr TCDD in water/methanol systems, which is estimated to
soil-TLC and RPLC studies. be 6.2, corresponds to the slope of the log-linear relationship
Fu and Luth§®* measured sorption of naphthalene, naph-between mole fraction solubility anif. The apparent value
thol, quinoline, 3,5-dichloroaniline onto three different soils of o was calculated by dividing o by ¢°. For water sorp-
from methanol-water and acetone-water mixtures. It was obtion of hydrophobic solutesy is expected to range from 0.7
served that the sorption partition coefficients, expressed ito 0.92. For sorption of TCDD from water/methanol mix-
units of mol kg, decreased semilogarithmically with in- tures, a value for of 0.80 was observed. The authors re-
crease in volume fraction of solvent in the aqueous phasgorted for some compounds tlhevalues which increase as
The decrease of the sorption partition coefficients were extogK,,, increases. The prewashing of the soils with methanol
pressed in terms of the parameteand the valuexo, which  prior to use in sorption experiments apparently does not
is the logarithmic term with which sorbent sorption coeffi- modify the sorptive behavior of TCDD.
cient decreases with volume fraction solvent in water. It was The influence of an organic cosolvefmethanol on the
concluded from this evaluation that the parameiewas  sorption and transport of three HOC, naphthalene, phenan-
typically in the range of 0.44—0.57 with an average value ofthrene, and diuron in a sandy surface soil was investigated
0.51. The magnitude of the values show that the logarith- using both batch equilibration and column miscible displace-
mic decrease of sorption partition coefficient is about half ofment technique&’ The sorption constant values obtained
that which could be expected on the basis of the logarithmidrom the two techniques were comparable and exhibited an
increase in solute solubility in the solvent/water mixtures.inverse log-linear dependence on the volume fractidh ¢f
This may be a result of the solvent/water mixture swellingmethanol in the mixed solvent. The slope of the plot was
the organic carbon associated with the soil, and thereby inapproximately equal to the logarithm of the ratio of the com-
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pound solubilities in neat cosolvent and water. Long-termfect” is most pronounced for constituents characterized by
exposure to methanol-water mixtures had little effect onlarge partitioning. For constituents that are represented by
sorption and transport properties of the soil, but column reintermediate partitioning, the effect of the solid concentra-
tardation factors were influenced by the short-term solvention is less pronounced, and the coefficient approaches a con-
exposure history prior to solute elution. stant value for substances of low partitioning. This effect has
Equilibrium batch isotherms for neutral and ionized PCPbeen found with a variety of elements and organic com-
with Weber soil were measured also in methanol-water syspounds sorbed on various solids; #gvalues may decrease
tems at pH<3 where PCP is completely undissociated and abf some orders of magnitude when the range of solid con-
pH>9 where PCP is completely dissociaf€d An inverse centration(10—10.000 mg di’) covers values normally ex-
log-linear relationship, as described in E@1), was ob- isting in natural water systems. It has been suggested a
served betweeK 4 and the volume fraction of methandlf  power-law dependence of the partition coefficient on the
for sorption of neutral and ionized PCP. The slope of theconcentration of solids. This effect may have very serious
log-linear relationship ¢ ¢°) for ionized PCP is smaller than consequences in assessing the fate of hydrophobic pollutants
that for neutral PCP. This reflects a change in the degree ah natural water systems, because it means that the pollutant
hydrophobicity between the two species and also suggestvrbed on suspended solids and accumulated in sediments
the dominance of solute—solvent interactions with transfer otan be released to the interstitial water.
some type of neutral ion pair from solution. The sorption of linuron and atrazine on Begbroke soil was
The effect on the solubility of HOCs due to the presencestudied as a function of the soil to water ratfd A fivefold
of a partially miscible organic solvefPMOS in a com- increase in the sorption of linuron was found under 1:10 than
pletely miscible organic solverftCMOS)/water system was at 4:1 ratio. The sorption in a 1:1 soil:water mixture was

examined®® It has been found that nonpolar PMO&sg.,  intermediate. For atrazine the difference between slurry con-
toluene and TCEdid not appreciably increase HOC solubil- ditions and the 4:1 ratio was approximately threefold. Also
ity, while polar PMOSge.g., o-cresol and nitrobenzeriid  |indane sorption was shown to be affected by sediment sus-

significantly enhance HOC solubility. Polar PMOSs havepension concentraticlf® A 50-fold increase in the water-to-
greater cosolvent effects because they are present in great@idiment ratio effects approximately a 1.5 times increase in
concentrations as a result of their higher agueous solubilitie%dsorption at an equilibrium concentration of 1 ppm of lin-
These changes in solubility of HOCs results in correspondgane(K; value.
ing inverse variations of sorption coefficients on soil  ypojce et al*®*found that the linear regression of lg as
S)/Stem§1-5? The presence of nonpolar PMOSs does not siga function of log (concentratiop of three Lake Michigan
nificantly influence HOC sorption by soils. In contrast, polar sediments for MCBz, naphthalene, 2/5t8chlorobiphenyl
PMOSs have sufficiently high aqueous solubilities that sigTcB), and 2,4,5,24',5'-HCB had an average value of the
nificant decreases in HOC sorption can be measured. slope of —0.47, indicating approximately an order of magni-
The sorption data collected with mixed solvents can b&yde increase in partition coefficient for every 2 orders of
extrapolated to provide reliable estimates of both equilibriumyagnitude decrease in solid concentration.
(solubility, Ky and nonequilibrium parameters for sorption \yeper et al#® found that the slope of the relationship
of organic chemicals from aqueous solutiéfsThe use of \aried from—0.16 to—0.92 with an average value 6f0.40

mixed solvents is advocated especially for the more hydrogith Aroclor 1254-river sediments or montmorillonite sys-
phobic compounds (lo,,>4), because it greatly facili- (oms.

tates batch and column experimentation and minimizes ex- p; Toro et al,*% in order to quantify the effect of sus-
perimental artifacts. Methanol is recommended as theended solids in sediment interstitial water, determined the
cosolvent of choice, because data from mixed-solvent Sysyiffysion coefficient and the partiton coefficient of
tems best conform to the log-linear cosolvency model. Fur2,2,,4’4,’5,5,
thermore, this method of determination I§f; on sediments
allows us to minimize the effects of the presence of colloid
and DOC and the effect of the sediment concentr&ffon.

-HCB in a sediment by using a dual radio-tag
experiment that extended over 2 yrs. They found that the
Spartition coefficient is in close agreement with that predicted
from hydrophobic sorption correlations based upon sediment
. organic carbon an# .. It also corresponds to the low par-
8. Effect of Sorbent Concentration ticle concentration limit of the partition coefficients found
or “Solids Effect” when batch equilibrations of dilute suspensions of the same
sediment were used. The conclusion is that, whatever the
Sorption of a chemical on soil/sediment is generallyreason for this behavior is, it appears that the partition coef-
treated as its distribution or partition between two homogeficient that applies to interstitial water-sediment sorption is
neous phases, which can be totally separated. Thus, the dige low particle concentration limit obtained in suspended
tribution coefficients should be independent on the concensediment experiments. However, Horzempa and Di $%ro
tration of sorbent. reported that, under approximately constant equilibrium con-
However, the results of several laboratory stufieem-  centration of the same HCB compouid7 mg dmi®), val-
onstrated an inverse relationship between partition coeffiues ofK, for adsorbed HCB on Saginaw Bay sediment de-
cient and concentration of adsorbing solids. The “solids efcreased by approximately a factor of 4, as sediment
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concentrations were increased from 10 to 1000 mgtm indicated that, for concentrations typically encountered in
Further evidence of the effect of suspended sediment comatural waters, the sorption of these compounds by aquifer
centration(SSQ on theK, value was given by Servos and materials was reversible.
Muir“®® with their work regarding the sorption of 1,3,6,8-  No significant differences were found by comparing con-
TCDD on lake sediments. The sediment to water partitiorstants of adsorption and desorption for halogenated aliphatic
coefficient was determined for suspended sediment conceand aromatic compounds using several different soil
trations ranging over 4 orders of magnitude. The truly dis-materials’’2
solved(free) concentrations were estimated by four different No hysteresis effects were observed in the desorption of
methods: centrifugation at 6000 g for 15 min, centrifugationpyrene and methoxychlor from sediment coarse silt
at 20000 g for 30 min, reverse-phase C18 cartridd®and  fraction1%®
dynamic headspace analy$t§.The slope of the relationship  Also the binding of BaP to dissolved humic material was
between lody and log SSC resulted in being significantly completely reversible and the extent of reversibility was un-
less negative for the last two methods than for the first tworelated to the sorption tinf&°
However, the four measurements did not completely elimi- Adsorption of napropamide and bromacil on sBifsand
nate the negative correlation. The data of theMgg ob-  adsorption of parathion on organic matter extracted from soil
tained as a function of log SSC were extrapolated at zergvere all reversiblé*’ Also metribuzin-soil systems showed
sediment concentration. Four values were obtained with thgttle tendency for irreversible sorpticii®
four methods; they ranged between 5.98 and 6.23gm. Desorption of PCE or 1,2-dibromo-3-chloropropane from
Celorieet al**® demonstrated by batch sorption tests that,aquifer sediment0.19% OG was monitored following sorp-
as the solid(kaolinite) concentration(SC) increased from tion for 6 or 30 d*’® The compounds were desorbed by a
0.01 to 270 g dm® theK for phenol decreased 4 orders of purge technique in which a third phase of Tenax polymeric
magnitude, demonstrating the solids effect. A regression ofdsorbent beads provided a sink for desorbed chemical,
logKjy as a function of log SC gave a slope 60.95. This  thereby simulating desorption to infinite dilution. More than
value is consistent with similar data for heavy metal sorptiongso4 of the initial sorbed compound was desorbed within the
to quartz and montmorillonité—0.67, —0.99*"* and for  first 4 d, but a persistent fractia.4%—1% remained asso-
PCB sorption to lake sediment$—0.69.*" It was ciated with the sediments for at least 35 d.
Observe669 that the batch tests ma.y be affected by the solids Roger$t a|_170 demonstrated W|th desorption experiments
effect; therefore column studies may be conducted to estinat 39 of the initial benzene remained sorbed to two soils,
mate Ky values by modeling the generated breakthroughyhile 3296 remained on the Al-saturated clays and 1% on the
curves with a solute transport model. However, column studca-saturated clays. Also sorption-desorption of fluorene with
ies conducted with fine grained soils require a long time toaquifer materials showed hysteresis effét.
be completed. Thus a centrifug_ation procedure of the soil Adsorption—desorption studies of DDT with clay miner-
column was suggested fo alleviate these disadvantages, Bys marine sediment, and humic acid showed that adsorption
imposing a confining stress on the soil, and by producing &n, clays and sediment was almost reversible, while that on
greater pore water velocity values obtained in the centri- 1,,mic acid was not’® The very low apparent equilibrium
fuge experiments were compared with values measured in - ghjift observed for desorption from sediment probably was
batch equilibrium tests. Although th€, values determined e to DDT desorption from the more abundant mineral frac-
in the centrifuge were slightly lower than the values pre-(jon and to alteration of the humic acid polymer in the sedi-
dicted by extrapolating the batch data, the results were COMment, due to interaction with clay minerals.
sistent with the solids effect. Sorption of PAHs on sediments was achieved in few
hours, but a drastic change in the ease of extraction with
. ) . hexane of sorbed chemical was frequently observed with in-
9. Desorption and Nonsingularity creased incubation tini&?
in Sorption—Desorption Process Desorption of PCBs from Glendale soil was minimal, be-
tween 2% and 9.5% per cycle depending on the equilibrium
A sorption process is sometimes reversible, however oftesolution concentratiof’* The addition of sewage sludge to
a “hysteresis” effect is observed. the soil increased PCB adsorption, while desorption was
The lindane desorption from 32 soil samples, with the ex-minimal, although depended on the incubation time. These
ception of a lacustrine soil, was complete and independent afata suggest that the transport by soil water of PCBs associ-
all soil variables and the amount of lindane sorb¥d. ated with sewage sludge additions should be minimal.
Desorption of chlorinated benzenes from river sediments Hancé** reported that the desorption of four herbicides,
has the same time scale as the sorption proté&oth sorp-  monuron, linuron, atrazine, and chlorpropham, from two
tion and desorption processes were completed in about 2 doils, a soil OM fraction and bentonite appeared to be some-
A variety of laboratory batch and column experimentswhat slower than adsorption. A period of 24 h or less was
have been conducted to elucidate the sorption behavior dgaken for equilibria to be established in adsorption processes.
halogenated alkenes and benzenes in a river waterHowever, in seven cases out of eighteen the desorption equi-
groundwater infiltration systeR?’ The results of this study librium had not been attained after 72 h. It appeared that,
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when the value of the Freundlich constanh Mas 1 or ibly sorbed after a period of time. Thus, irreversible sorption
nearly so, the desorption equilibrium was achieved in lesso the OM in soil may be a mechanism by which some her-
than 24 h. The systems showing low values af Were bicides become phytotoxically inactive in the field.

those involving the ureas and bentonite or soil, for which The sorption and desorption of atrazine and linuron with
desorption is slower. This suggests the possibility that someediment/water(1:9) mixtures are initially very fast, ap-
mechanism involving penetration of the interlayers of ex-proaching 75% of equilibrium values within 3—6 nfiff.
panding clay minerals may operate. Herbicide sorption on the sediments was completely revers-

Urea herbicides were easily desorbed from a sandy loarible afte 2 h of sorption time. Talbert and Fletch4 re-
soil (1.77% OM and a heavy clay soih.15% OM, but not  ported that s-triazines could be eluted gradually with water;
from a high organic loam soi(10.5% OM.?®° The same however, the sorption reaction was not completely reversible
trend of decreasing desorption rate with increasing OM conas indicated by the small amounts of simazii®€% and
tent in four soils was found for fensulfothion and its sulfide atrazine(19%) not released during the course of the experi-
and sulfone derivative®® Trifluralin and triallate were ment. Desorption of atrazine from geologic materials
readily desorbed from montmorillonite by water, with mini- (0.09%—0.33% O&7° and soils(2.6% and 2.8% O§° in-
mal desorption for peat moss, cellulose triacetate, and whedicated hysteresis.
straw?"® Soil samples containing residues of the herbicides atrazine

The variability of diuron desorbed from arid-zone soils and metolachlor were collected from fields 2—15 months af-
low in organic matter was basically due to diuron initially ter their application to assess the sorptive reversibility of
adsorbed’* As in adsorption, desorption could be predictedthese residue®! The results indicated that these contami-
from SA or CE and not from OC content in soils. Other nated samples can contain a fraction of labile compound
authors found that desorption of diuron from sediments wasanging from 0.056 to 0.60 inversely related to the age of the
related to the amount of OM present.As reflected in the residue.
difference between the sorption slope and the desorption Desorption ofK; values of atrazine from field aging resi-
slope, sediments low in organic matter readily desorbed diudue increased slightly with agirf§? Also Ma et al*® re-
ron. As the organic matter increased, the differences betweguorted that desorption of atrazine from soil deviated signifi-
the slopes increased. The resistance to desorption, which caantly from adsorption data. The deviation was more
be considered a measure of the binding energy, of diuron angronounced as incubation time increased from 1 to 24 d.
monuron sorbed on sugar cane soils has been found to beAlso atrazine adsorbed on two €a Mg?", and Na satu-
related to adsorptive capacity> Thus, in highly adsorptive rated soils shows hysteresis effects indicating that adsorption
soils these herbicides are not active enough to be used. and desorption of this compound are irreversible reactiohs.

Fluometuron sorbed on a loam soil showed hysteresi®esorption of atrazine from a clay loam soil is affected by
effect?’® The same effect was found with fluometuron whentemperature and pPf® The average recovery was 85% at
a soil was subjected to seven consecutive desorptiofl.5°C and 98% at 30 and 40 °C. An increase of temperature
equilibrations® It was suggested that the shift in the sorp- should increase desorption for two reasons: desorption is en-
tion equilibria with repeated equilibration was most likely dothermic and solubility increases with the temperature. De-
due to a physical change in the sorptive character of the soflorption also increased as pH increased: the recovery was
complex. This change may be associated with increased di§9% from the soils at pH 3.9 and 4.7 while 98% was recov-
persion or weathering of the clay—organic matter microagered from the soil at pH 8.0. Desorption of atrazine from
gregates with repeated wetting and shaking, resulting in ahumic acid was quite low. The average recovery was only
increased number of sites available for sorption. This explail% with humic acid at pH 2.5, while 69% was recovered
nation was similar to that suggested by Grover and H§Ace when the pH was raised to 7.0. Desorption experiments were
to explain the effect of soil/water ratio on sorption of linuron carried out in batch for the same tinf2 h) as sorption ex-
and atrazine. periments.

Graham-Bryc#?reported that adsorption of disulfoton by ~ Clay and Koskinetr® reported that nondesorbable alachlor
soil was fully reversible if desorption took place immediately (as determined after methanol extracjigenerally increased
after uptake when soils were still wet, but the release wasn a WaukegaiiW) silt loam and a VesV) clay loam dur-
modified when the soils were allowed to dry thoroughly be-ing five 0.01 M CaCJ desorptions. Atrazine was totally ex-
tween adsorption and desorption. However, with dried soilgracted with methanol from W soil after one desorption with
values ofK; were larger and values ofrismaller, indicating 0.01 M CaC}. However, after five desorptions with 0.01 M
that drying made desorption more difficult. Moreover de-CaCl an average of 5.5 and 15.5% of the total recovered
sorption became progressively more difficult as insecticideatrazine from two atrazine application rates was methanol
was removed. nondesorbable from the W and V soils, respectively.

Monuron, atrazine, and prometryne were reversibly ad- Laboratory studies showed that more than 95% of applied
sorbed to montmorillonite even when the clay plus adsorbegermethrin was adsorbed on lake sediment with OM content
herbicide was dried to a constant weight at 62% relativeof 43%, but less than 10% of the adsorbed insecticide was
humidity*’” With peat there was an indication that some desorbed by four 10 mL water rins&S.
monuron, linuron, atrazine, and prometryne became irrevers- The desorption of dipropetryn and prometryn was investi-
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gated after a series of adsorption experiments using six agks for the other reported systems, the valu&efor desorp-
sorbent materials possessing a wide range of physicaion is not constant, but a function of the adsorbed concen-
chemical characteristic§CE, clay content, OM content, tration when desorption was initiated. The soils with high
pH).>° Generally, less dipropetryn than prometryn was desOM contents had a larger retention ability and the data sug-
orbed after any given extraction. The adsorbents showing thgest that some of the napropamide may be fixed or nonre-
greatest amount of adsorption also showed the least amoupérsibly adsorbed.
of desorption. The clay and OM content in each soil ap- Carringeret al!?* compared the amounts of some pesti-
peared to significantly decrease the amount of herbicide desides of different nature desorbed from OM prepared from a
sorbed from the soil matrix. The shape of the desorptiorpeaty muck soil and from Ca—montmorillonite after three
isotherms also appeared to be influenced by the presence @fpeated desorption steps. Asulam, an acid herbicide, was
the OM. With a sorbent of sand plus muck having an OMweakly adsorbed by the OM. More asulam was desorbed by
content of 2.1% and with a clay loam soil of 2.8% OM the de-jonized wate84.4% than ty 1 N CaCl}, (58.5%. This
isotherms were nearly flat (1#0.0) at low herbicide con- may have been due to a lower solubility of asulam in GaCl
centrations. This suggests that the herbicide was firmly atthan in water. Prometryn, a basic s-triazine herbicide, was
tached to the adsorbent and difficult to remove or irreversiblyadsorbed in great amount by the same OM. Desorption stud-
adsorbed. ies showed that much more prometryn was desorbed by 1 N
The adsorption—desorption studies showed that the aqueacCl, (69.4% than by de-ionized watd5.89%. This veri-
ous solution leached only a small quantity of the aldrin adfjes that the mechanism of adsorption was by cation ex-
sorbed by the soif*® The desorption rate from the soils was change, since the excess Ca was very effective in displacing
inversely proportional to their OM content. Also desorption prometryn from the colloid surface. Prometryn, adsorbed in
of parathion from attapulgite modified with treatment with large amount also by clay mineral, was much more desorbed
an organic catiorthexadecyltrimethylammoniunwas lower  with 1 N CaC), (100% than with deionized wate(37%),
than desorption from the unmodified cl&y. indicating that prometryn cations were probably being dis-
It has been demonstrated that parathion sorbed on OMjaced by excess Ca ions. Desorption studies of dicamba, an
extracted from soil is reversibly releastdwhile a hyster-  acidic herbicide, adsorbed by clay minerals, have shown that
esis effect was found when parathion was sorbed on naturgttle compound was desorbed by deionized water and 1 N
soils with high OM content®’ The removal of the OM from CaCl (32.8% and 41.6%, respectively The desorbed
the soils by hydrogen peroxide treatment followed byamounts were collected almost totally in the first step. This
adsorption—desorption experiments, allowed us to eVidentisuggests that part of dicamba was adsorbed very strongly.
ate the differences in desorption between OM and mineral A high hysteresis effect has been found in desorption of
fraction. The results demonstrated that parathion—organig 4,5-T from a Glendale clay loam soil, having a pH of 7.9,
complexes are stronger than parathion—mineral ones. Thgnd OG=0.47% %84
hysteresis in the parathion adsorption—desorption process is Desorption experiments were undertaken with 18 soils
especially due to the very small amounts of parathion reused in the adsorption studies to evaluate the stability of
leased from the organic fraction, while the adsorption on thexdsorption complexes between 2,4-D and colloid surfates.
mineral fraction is easily and totally reversible. Similar re- The effect of successive washings with solutions of 0.025 M
sults were reported by other authors with paratifSrorga- ~ CaCl, on desorption of 2,4-D was studied as a function of
nophosphorous and carbamate insectictdeand hexachlo-  soil pH, soil OM, and exchangeable aluminum. The calcu-
rocyclohexane isomer§> lated r values were 0.81;0.78, and—0.81, respectively.
However, hysteresis effects were noted also in Sorption and desorption of picloram with a loam soil hav-
adsorption—desorption studies of parathion with claying 1.7% OM content cannot be described by one equation
suspension&’® These effects were greater in*ethan in  and hence are not single valu&d.
C&"—montmorillonite. The repeated desorption pathway The sorption and desorption of phenol, 2-MCP, and 2,4-
was dependent only on the initial concentration. The volumeéDCP by a fine and coarse sediment fraction were measured
of solution removed in each cycle did not alter the desorptiorin a continuous flow stirred cell at pH values lower than the
pathway, but only the rate at which the desorption proceedetkspective pks.'% Desorption was slower than sorption, and
down the desorption isotherm. in some cases up to 90% of the sorbate was irreversibly held.
Desorption of 12 insecticides, representative of orgaPeroxide treatment of the sediment decreased the amount of
nochlorine, organophosphorus, and carbamate groups, froimreversible sorbate, but the partition coefficients referred to
three soils and a stream sediment was found proportional tthe residual organic matter increased. The increase in the
their water solubility?®* The compounds were desorbed in percentage of reversible sorbate presumably is due in part to
greatest amounts from the sarshndy loan»sediment, but sorbate held at inorganic surface sites, and hence, these par-
the order of desorption for the 12 chemicals remained théition coefficients are overestimates.
same. The nonreversibility or nonsingularity of the sorption—
Napropamide shows nonsingularity between adsorptiomlesorption process may have serious consequences in study-
and desorption in different soil-water systefffSAlso the ing the movement of organics in soil/sediment systems.
desorption data can be described by the Freundlich equatioftherefore, Rao and Davidsnevaluated the errors intro-
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duced by not accounting for this effect. For nonsingular iso-experimental methods. Servos and MBfisuggested that the
therms, the Freundlich coefficients are different for sorptionsolids effect may be due to errors inherent in measuring free
and desorption and the respective equations are water concentrations, especially at high suspended sediment
S,.=K,CMa 33) concentrations. Grover and Haﬁ%evidentigted that the
' observed solids effect can be due to the dispersion of soil
Sq=K4CNg, (34)  aggeregates in batch tests, which is greater at low particle
ncentration, thus resulting in greater adsorption.
Bowman and Saf® studied the sorbent concentration ef-
fect on sorption of some insecticides by soils and clays. They
observed that(a) for those compounds, such as dieldrin,
exhibiting strong tendencies to adsorb to glassware, the con-
ventional adsorption blank, used in batch-type sorption iso-
therm, is inadequate to properly compensate for glass ad-
sorption. Since glass adsorption is quite irreversible in
aqueous solution, they proposed a sequential blank/sample
Kq=K5Sy! 7, (85  adsorption technique, whereby the stock solution was ini-
tially equilibrated in the glass bottle then a small aliquot was
removed for analysis before adding the sorbent for its equili-
bration period;(b) to reduce the measurement error, it is
preferable to adjust the sorbent concentration to a suitable

where the subscripts a and d denote, respectively, the sorﬁ9
tion (adsorption and desorptionS is the sorbed phase con-
centration[equal toq in Eqg. (4)], C is the solution pesticide
concentration at equilibrium, and is equivalent to I in

Eq. (4). It has been demonstraffdthat the degree of non-
singularity depends on the maximum amount sorb8g) (
before initiation of desorption, to which corresponds the
maximum concentration of the aqueous phasg)(

where 8=Ny4/N,. Equation(35) can be expressed in terms
of the maximum solution concentratiorC(,) prior to de-
sorption as follows:

Kg=KaCppa N, (36)  value(Sec. 11.1; (c) sorbent concentration does not appear
The ratioSy/S, may be calculated introducing in E6) the to significantly affect the distribution coefficient of pesticides
respective Eqs(33) and (34), thus obtaining over a fairly wide range of values. Reported solids effects
3 NN NaeN may be ascribed to incomplete phase separation or to accu-
S/ Sa=(Cpy"a ") (CTe™ ). 37) mulative relative errors in measuring concentratidid$;the

Note that the ratio$y/S,) in Eq.(37) is equal to 1.0 when centrifugation process does not appear to change the distri-
C=C,,, the point where desorption is initiated, or when bution of pesticides between the sorbent and water phases.
N,=Ng4, i.e., when the isotherm are singular. It was Thus, the same authdfs proposed the use of a dilution
showrf8 that the value ofN4 was related toN, and S,,;;  method in batch equilibratio(Sec. 11.1, which allowed us
however an average value gf=1/2.3 was found satisfac- to considerably reduce anomalous effects because it avoided
tory (i.e., N;=2.3 Ng). Introducing this relationship in Eq. physical separation of the two phases. The small amount of
(37) observed hysteresis in the dilution method may be ascribed

o 056N ~—0.568 to a combination of true hysteresis and/or small sorbate
S4/Sa=(Cnm H(C R losses due to degradation, glass adsorption, and volatility,
and assuming@,,= 10 ug/mL under normal agricultural field which occurred during equilibration period.
conditions, the authors have demonstrated graphically that Rao and DavidsdH identified three major causes for non-
the error §4/S, is greater at low solution concentrations singularity of the sorption—desorption procesg@sartifacts
and decreases with increasing nonlineariy,<1) of the  due to the specific methodii) chemical and/or microbial
sorption isotherm. The conclusion is that, if a factor of 2 or 3transformations of the chemical during the experiment, and
is considered tolerable, then over a solution concentratiofiii) failure to establish complete equilibrium during sorp-
range of 0.4—1Qug cm 3 the effects of nonsingularity may tion.
be ignored. Lymalf® reported a table with the values of  Artifacts (i) may be connected to the batch equilibrium
errors associated with assumption of reversible adsorptiomethod. It involves repeated centrifugation and resuspension
for C=1.0, 0.1, and 0.0ug mL™* and C,,=10ugcm™>  of the soil followed by prolonged agitation, which may
and as a function o, between 0.5 and 1.1. breakdown the soil particles, thus increasing the number of
sorption sites during the desorption pha?%. A similar hypoth-
. y . " esis was already suggested by other auth@rislodifications
10. Interpretatlon.of So_hds_ Effect of the batch method have been identified to eliminate the
a_nd Nonsmgl{lamy n centrifugation stef®® (a) using a water immiscible organic
Sorption—Desorption Process solvent as a third phase to desorb the compound from the soil
and aqueous phase, aflio) desorption by dilution of the

These two apparent anomalies observed in the interactiosoil-water-compound systet®ec. 11.1. This second pro-
of organic and inorganic sorbates with several sorbents areedure was the same suggested by Bowman and“&ans.
often discussed together, because a number of experimentalThe chemical and microbiological transformations of the
results indicate that they may be due to the same cause. compound(ii) may be sometimes important to explain non-

A first interpretation of the solids effect and of the hyster-singularity in sorption—desorption isotherms, but cannot be a
esis effect is that they are due to artifacts connected to thsignificant factor for the most persistent pesticides. It would
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be a good practice to sterilize or to add antibiotics to mini-paraquat in a hectorite suspension revealed the presence of
mize the microbial activity in soils during the sorption ex- more than 50% of this compound in the water phase sorbed
periments. Microbial decomposition is also responsible ofon particulates not removed by centrifugation. They ob-
the apparent increase of phenol adsorption by soils with theerved that, for highly sorbed compounds such as paraquat,
increase of the equilibration tinf8° When sterile soils are conventional phase separation techniques for measuring
used, theK; and 1h values do not change with time. sorption may not distinguish sorbed versus “free” com-

Point (iii ) will be discussed later. pounds.

Although artifacts may be important in some cases, the Significant interferences were apparent in the measure-
nonsingularity of sorption—desorption isotherms could bement of the water-phase concentrations of 2,3,7,8-TCDD for
real and significant for certain compourfidsDi Toro and  sorption experiments involving a highy, soil.1° They were
Horzemp&™ studied the desorption process using tritiatedattributed to the presence of nonseparable suspended par-
2,4,5,2,4' 5 -HCB and a series of lake sediment and clayticles. Prewashing this soil from one to five consecutive
mineral samples. They found that tlg for desorption is times with water appeared to reduce these interferences, as
significantly higher than that initially determined in the sorp- individual-point distribution ratios approached tkg. value
tion experiment and that the results of consecutive desorpetermined for the low, soil.
tion studies indicate a presence of a significant component of Gschwend and WA gave the same interpretation to both
the adsorbed HCB extremely difficult to desorb. On this ba-the nonreversible effect and the solids effect, which can be
sis they have defined a “resistant” and a “reversible” frac- explained with the release of organic matteatural micro-
tion of it to build a model describing the desorption behavior.particles or organic macromoleculésom the sorbent to wa-
The resistant fraction does not desorb at all for the first fewter. It has been assumed that, if the phase separations in the
consecutive desorptions; its existence accounts for the olsorption experiments are incomplete, noncentrifugable of
served hysteresis in the single desorption experiments. Thaonfilterable microparticles or organic macromolecules
authors have derived a computational method to allow pretNSP3 released from the solids remain in the aqueous phase,
diction of the magnitude of the reversible and more stronglysorbing some of the compound. Thus, these materials may
adsorbed HCB fractions, assuming linear the adsorption isczause the decline in partition coefficients with higher sus-
therm and the initial stages of the consecutive desorptiopended solid loading, by increasing the amount of compound
isotherm. The kinetic data suggest that separate sites should “solution.” This has been demonstrated by a series of
be responsible for reversible and resistent binding of HCBexperiments carried out with two lake and river sediments.
The results of a following study* suggest that nonsingular After five washes of 12 000 mg dm sediment(2.5% OQ
isotherm behavior cannot be attributable to microbiologicalthe NSP content dropped by about an order of magnitude
kinetic, or experimental effects. Moreover, while HCB sorp-down to 100 mg dm?. It did not appear that washing signifi-
tion may ultimately be reversible, desorption coefficient val-cantly affected the sedimerit,. and, therefore, it may be
ues are substantially greater than those obtained for adsorpeasonable to assign to NSPs a similar affinity for hydropho-
tion. Release from sediments by consecutive equilibrationbic compounds as that exhibited by the larger mass of solids.
appears to involve desorption along two distinct isotherms. On this basis the authors have proposed a model to predict

Sorption of lindane on chitin shows the same problemsthe decline ofKy with the initial sediment concentration.
sorbent concentration effect and nonsingularity ofThis effect was strongest for the sediment with the greatest
sorption—desorptiofP? The reversible and resistant compo- organic carbon content and for hydrophobic compounds with
nents have been determined following the method by Dihe strongest tendencies to sorb. The good fit of the model
Toro and Horzemp&® The main results of this work were: with the decreasing of the experimenté); values by in-

(a) the reversible component sorption coefficient is fairly creasing the sediment concentration supported the hypothesis
constant while the resistant component sorption coefficient ithat the NSPs are the primary cause of this behavior. In
inversely related to the chitin concentration. When the chitindesorption experiments, after the first sorptive batch equili-
concentration is above 10 mg drf) the sorption and desorp- bration, the aqueous layer is discarded and clean water is
tion isotherms are almost the sanfie) at a fixed chitin con- added to take its place for a new equilibration step. Thus, the
centration, the resistant component is inversely proportiondNSPs in this inadvertently prewashed condition are reduced
to temperature and is directly related to the salinity. At highin quantity, and the resultant aqueous load contains propor-
temperatures and low salinities, the process becomes revetsnately less NPS-sorbed material. Hence the observed
ible and the resistant component sorption coefficient beK 30 ""js greater than the previousi>™*" Further suc-
comes zero. cessive desorption tests will continue to be effected by NSPs

A second interpretation of the solids effect and the nonreless and less. These results would lead to the erroneous con-
versibility of the sorption process was that they are due to thelusions that irreversible binding was occurring and that
presence of DOM released from the sorbents. The role of ththere was a hysteretic effect in the desorption process. More-
DOM from natural water and sewage in reducing sorption ofover the authof8® have demonstrated that using prewashed
hydrophobic organic compounds by river- and sewage-borneediments the results obtained by Di Toro and Horzéiipa
particulate matter was suggested by Hassett and And&#$on. in desorption experiments could be reproduced and that, after

Karickhoff and Browf° reported that UV spectra of repeated prewashes, the adsorption and the desorption iso-
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therms were indistinguishable. The “three phase” m&%el (b) the sorption coefficient tends to decrease with increas-

was used to describe the sorption behavior of 1,2,3,4-TeCBz  ing particle concentration;

on three sediments at different sediment to water rdffos. (c) sorption data demonstrate that reversibility varies as a

On the same basis, another model was proposed by Voice function of particle concentration.

and Webef®**%* The “solute complexation” model as- _ _ o _

sumes that the liquid phase contains a certain amount of They carried out resuspension and dilution experiments to

organic materialtotal organic carbon, TOCwhich origi- dgmonstrate that exp_lanapons that rely on no.nseparate(_j par-
nates mainly from the solid phase but remains in solutiont'des and/or complexing ligands assouatgd with the partlcle§

following phase separation. The initial reaction that takesSnoUld be excluded. Then they hypothesized that the classi-
place in the system is an irreversible binding or Complex_caIIy conceived sorption coefficient is indeed descriptive of

ation of solute molecules to TOC. As a result of this Com_reverS|bIe sorption at low particle concentrations and that,

. L when th rticl ncentration incr \ rtain
plexation phenomenon the solute can exist in two states en the particle concentratio creases above a certa

within the liquid phase, “free” and “bound:” subsequent to concentration, which depends only on the type of chemical

- . and of the sorbent, the reversible sorption coefficient starts to
the binding reaction, both free and bound solute can beecrease Thev presented a “particle interaction” model
sorbed by the organic fraction of the solid phase. The modeﬁi ) y P P

redictions aave a aood fit to experimental data regardin thWhich assumes the existence of an additional desorption re-
predi g 9 -XP 9 9 NS ction that results from particle—particle interactions and is
sorption of some hydrophobic compounds on three Lak

o ) Sndependent of ionic strength. This moti8t**®permits us to
Michigan sediments. The authors concluded that the SOIUt8alcu|ateKd values consistent with the experimental data.

complexation model offers a plausible representation of the:, o imental results indicate that the particle concentration
partltlpnlng of hydrophobic organic Cpmpounds to SeOI'ment‘?effect on reversible partitioning is not limited to just neutral
containing moderate levels of organic compounds. organic chemicals and organic carbon containing particles,
~ The importance of colloidal-sized, nonsettling micropar-p; js g ubiquitous feature of reversible component partition-
ticles to the behavior of highly hydrophobic organic pollut- jhng However the authors admit that the model does not give
ants has been evidenced by measurements of the sedimentications on the mechanisms responsible for this desorp-
water partitioning of PCB congeners in Lake Superfthe tion reaction which remain still uncertain.
strong inverse variation oKy with suspended solidéSS Mackay and Powef&’ agreed with the principle that the
concentration suggested the presence of this colloidal DOMparticle concentration may be responsible for the desorption
The authors, starting from the “three phase equilibrium” of hydrophobic organic chemicals from particulate organic
model by Gschwend and WAT introduced the inverse cor- matter. They assumed that the primary process is “loose
relation betweerKy and SS concentration observed in Lake sorption” in which an organic chemical reduces the total
Superior to show that colloids contributing to the “dis- organic—water interfacial area, and hence free energy, by
solved” concentration can explain PCB partitioning in natu-associating loosely with the natural organic surface, displac-
ral waters. Their “three phase equilibrium speciation” ing the water from the surface and from part of the chemical.
model allow readily calculating the relative amounts of dis-This process is easily reversible as a result of particle colli-
solved, colloid-associated, and particle-bound contaminant.sions, thus the apparent sorption partition coefficient de-
Eadie et al*®® studied the distribution of hydrophobic creases as the particle concentration and collision rate rise.
chemicals in Great Lakes water and demonstrated the pres- Lodge and Cook® applied the solid concentration effect
ence of these compounds as free, bound to particles, arid obtain theK . value for desorption of 2,3,7,8-TCDD from
bound to DOC. They noted a weak inverse relationship bea contaminated lake sediment. To do this they modified the
tween the lod<q and ambient particle concentration. sorption equation introducing a factor for accounting of the
Schrapet al*°® attempted to quantify the “third phase” in fraction of compound associated with dissolved and sus-
the Suspension water of sediments by turb|d|ty' dry Weightpended material. This fraction was assumed to depend ina
and dissolved organic carbon measurements. Also, the appdi?ear way on solid concentration. The model used several
ent enhanced solubilities of HCBz and two PCBs were de&Xperimental data of concentration of solute, sediment, sus-
termined in the suspension water. Solubilities of these comPended solid, dissolved organic carbon, as well as median
pounds were found to be considerably enhar(egdto about ~ Size Of theilmaterlfal andiyc. The twoK,yvalues(7.59 and
eight times. On the basis of these third-phase analyses, ex{-2° cnig ™) obtained using solids data or organic carbon

perimental sorption coefficients of HCBz were corrected fordata, respectively, were higher, as expected, than those re-

the third-phase influence. The sorption coefficients of lesPorted in the literature without taking into account the solid
chlorinated benzenes did not decrease with increasin?oncentration effect. Also, the authors observed that the con-

sediment/water ratios. gct period was likely too short for true desorption _equilib-
Di Toro et al*"® examined the desorption reaction starting fium to be reached. Therefo'r S Fhe wa'te'r coqcentratlons were
from some of the already reported results: probgbly Iowe_r_than at equilibrium, giving rise to a higher
sorption coefficient.
(@ the sorption reaction for heavy metals and organic Schrap and Opperhuiz&fi discussed the “third phase
compounds is not completely reversible; model,” the “resistant component model” and the “particle

J. Phys. Chem. Ref. Data, Vol. 30, No. 1, 2001



230 DELLE SITE

interaction model.” Their conclusion, based on the applica- On the basis of the concept that sorption may occur both
tion of the three models to the experimental results, was thatn “labile” soil surface sites and on *“restricted” soll
there was not any evidence to support the resistant compaites?’® the early concept of “hysteresis” was revised. The
nent model or the particle interaction model, while the pres-adsorption/desorption kinetics and the reversibility of the
ence of a third phase could be demonstrated. However, mos®orption process of cyanazine and metribuzin in a suspension
experimental data were needed to quantify the influence aff soil was studied”® A mathematical model of pesticide
the third phase on experimental sorption coefficients. sorption kinetics based on Freundlich isotherm was consid-
Another explanation of the sorption—desorption hysteresigred in attempts to describe measured adsorption kinetics. In
and of the sorbent concentration effect is given by thethis model, the sorption kinetics of two classes of site are
“implicit-adsorbate” modef® The model is based on the considered. The sites of the first class equilibrate at a time
competitive sorption between a sorbate under study, A, andcale of minutes, those of the second at a time scale of hours.
an implicit sorbate, B, initially on the sorbent. During batch Measured desorption kinetics and equilibria were found to be
sorption—desorption experiments B desorbs and uncoveexplained well, quantitatively, by the Freundlich model
sites for binding A, increasing the apparent sorption coeffiwhose parameters were based on adsorption kinetics and
cient. A similar interpretation was given by Hassett andequilibria. Thus, no hysteresis was found in the isotherms,
Andersorf?® who suggested the possibility that natural DOM and desorption kinetics was found to proceed as fast as ad-
can compete with organic compounds for the same sorptiosorption kinetics.
sites. This interpretation however implies that the sorption It has been shown that various one- to three-carbon halo-
mechanism is not a simple partition like liquid—liquid parti- genated alkanes and alkenes form slowly reversible fractions
tioning, because this model predicts no role for competitivein soils that comprise up to several percent of total sorbed
sorption?®® chemical®®! The slowly reversible fraction becomes greater
The point iii) suggested by Rao and David§éms an-  in magnitude as the sorption period increases. The soil fumi-
other explanation of the nonsingularity of the sorption—gant ED was found in agricultural topsoil up to 19 yr after its
desorption process was the “failure to establish completéast known applicatior®® This residual ED was highly re-
equilibrium between the soil and the solute prior to initiationsistent to both mobilizatioriddesorption into air and water
of desorption.”%5%1 Diffusion-controlled migration of the and microbial degradation in contrast to freshly added ED.
compound to sorption sites within the soil organic matterPulverization promoted release, both to the aqueous and the
and/or clay matrix would result in a pseudoequilibrit?h®®?  gaseous phases. The results suggest that ED is entrapped in
Karickhoff'>! demonstrated that the approach to equilibrium,soil micropores and that release into bulk solution is diffu-
in both sorption and desorption, involves a fast and a mucision controlled. Thus desorption is retarded by molecular
slower component. The slower process may be a diffusiveiffusion of molecules from remote locations in the soil
transfer of the sorbate to sorption sites inaccessible to watematrix 3% It has been evidentiated that the residual is associ-
Karickhoff and Morri$®® studied the sorption—desorption ki- ated with organic matter and that this association is rate lim-
netics of pyrene, pentachorobenzéR€B2, and HCBz with  iting. The mineral fraction, however, plays an important role
sediment suspensions. The results demonstrated that part lof shielding some of the sorbate associated with the organic
the sorbing sites is readily accessible in minutes or hours, buhatter from equilibrium with bulk fluid. Hence, release of
part requires days or months for sorption or desorption. The¢he residual is promoted by breakup of soil particles and by
reason for this behavior may be a slow diffusion within theacidification of the soil suspension, which cause partial dis-
organic matrix, which is a function of the square root of aggregation of particles by dissolution of cementing agents
time. On the basis of these assumptions, a “two-(Fe and Al oxidesor hydrolysis of metal-humate linkages.
compartment” first-order model was proposed as an ap- The “intraparticle diffusion” model was proposed to ex-
proach to describe sorption dynamics. The model distinplain slow intraparticle mass transf&t1%1%5594t assumes
guished rapid or “labile” exchange from highly retarded or that diffusion occurs in water filled pores within homoge-
“nonlabile” sorption. In general, one-half or less of the total neous particles and that diffusion is retarded by equilibrium
sorption is labile. For highly hydrophobic chemicals andsorption within the pores. The breakthrough of TeCE
high solid concentrations, the labile fraction decreases to 0.through packed columns of Borden aquifer material was
or less in some systems. The kinetic exchange constant fatudied, and a transport model incorporating intraparticle dif-
nonlabile sorption varies inversely with the sorption equilib-fusion was used to simulate the experimental restts.
rium constant. That is, the more highly sorbed chemicaldModel predictions showed excellent agreement with column
sorbed more slowly. Similar results were obtained by Coatebreakthrough data, supporting the hypothesis of intraparticle
and Elzermart®* who conducted purge release experimentspore diffusion as the causative mechanism of slow sorption
of chlorinated benzenes from sediments. However, plottingn this material.
the increase of the nonextractable fraction for chlorophenols McCall and Agirt®® studied the desorption kinetics of pi-
as a function of the square root of time and extrapolating taloram as a function of incubation time in seven soils incu-
t=0, an intercept is evidentiated, which indicates that diffu-bated for up to 300 days in the presence of picloram. The
sion is not the only process for the formation of nonextract-amount of picloram readily released from the soil decreased
able residues!* significantly with incubation time. A two step sorption—
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desorption mechanism was used to model the observed baid phase in the porous medium was divided into mobile and
havior that can be described in terms of external and internaimmobile regions. Diffusional transfer between the two lig-
sorption sites. Desorption from external sites is relativelyuid regions was assumed to be proportional to the concentra-
fast, taking place in less than 5 h, whereas desorption frortion difference between the mobile and immobile liquids.
internal sites can take up to 300 h to reach equilibrium and i§orption processes in both the dynamic and stagnant regions
characterized by a first-order rate constant. The amount aff the medium were assumed to be instantaneous and the
picloram sorbed to internal sites increases with residencsorption isotherm was assumed to be linear. The analytical
time in the soil. model was able to describe the extensive tailing observed
Recently®® the mechanisms controlling desorption rates ofduring flow through an unsaturated, aggregate sorbing me-
TCE from various sorbents under unsaturated conditions atium and to explain the often observed early breakthrough of
100% RH were investigated. The results indicated that deehemicals in the effluent. The model was then tested with
sorption proceeds on two distinct time scales; at TCE con2,4,5-T°% On the same basis the “two region” model was
centrations near vapor saturation, the majority of TCE desdeveloped by Coats and Smitt. Miller and Webef!511:512
orbs within 10 min while removal of the remaining fraction proposed the “dual resistance” model which describes sorp-
requires weeks or months. The kinetic and isotherm datéion as a series of mass transfer steps involving molecular
implicate intragranular micropores of mineral solids as re-diffusion through a boundary layer surrounding a soil par-
sponsible for both isotherm nonlinearity and the slowly re-ticle followed by diffusion within the particle itself.
leased fraction. In another series of studies, instead of physical
Pignatelld® reviewed a number of studies regarding slow diffusion**®-*1° or chemical nonequilibriurfi’>* diffusion-
sorption or desorption kinetics of highly hydrophobic com- controlled migration of pesticide to sorption sites within the
pounds as well as certain polar pesticides in soils. In someoil organic matter and/or clay matrix was taken into
instances it has been demonstrated or predicted that weeksdonsideratior’’® In these models sorption on one group of

years would be required to reach true equilibrium. sites was assumed to be instantaneous, while the rate of sorp-
The nonsingularity of the sorption—desorption relationtion on the second group of sites followed nonlinear revers-
forced to revise the earlier modeling approaci®’°% %o  ible  kinetics  (“bicontinuum”  or  “two-site”

describe the movement of chemicals through porous medianodelg 14%:502:514
Those models assumed instantaneous sorption and a linearMa and Selim'® presented a second-order model that was
and single-valued sorption—desorption relati@one-site” capable of describing both adsorption and desorption kinetics
modelg, but showed considerable deviations from the ex-of atrazine in soils. The model assumed heterogeneity of
perimental data especially at high flow velocities. Such deadsorption sites and dominant nonequilibrium conditions.
viations were due to the fact that those models predictedlso, Xue and Seliftf! studied the adsorption—desorption
symmetrical breakthrough curvéBTC), while experimental behavior of alachlor through a multireaction kinetic model,
results gave asymmetrical curves, as result of nonequilibriunassuming that this compound reacts at different rates with
sorption—desorption of chemicals in soils under steady-statdifferent sites of a soil matrix. Adsorption and desorption
flow conditions. isotherms showed extensive hysteretic behavior and were
Thus, the two-stage approach to sorption equilibrium wadest described by a model version incorporating nonlinear
taken into consideration in modeling pollutant transportequilibrium, a kinetic reversible mechanism, and a consecu-
through porous media. It was assumed a rapid initial rate ofive irreversible mechanism.
sorption or desorption, where roughly 30%—-50% of the total Examination of the literature data on nonequilibrium sorp-
sorption occurs within minutes to hours, followed by a muchtion of a broad spectrum of organic solutes by natural sor-
slower rate of sorption or desorption(days or bents allowed to analyze values of equilibrium sorption co-
monthg,134-136.151,156 efficient (Ky) and sorption rate constark) with the linear
The miscible displacement techniques were used to studyee energy relationship approatfi.An inverse linear rela-
the movement of picloram through sé% The equilibrium  tionship was found between légand logK,. After examin-
sorption—desorption isotherms were not single-valued relaing the intercept value for hydrophobic organic chemicals
tions. Picloram mobility was reduced when the average poreand that for polar/ionizable organic chemicals, the experi-
water velocity was decreased. Predictions were made with mental conditions under which the data were collected, and
simulation model using two kinetic rate equations and arconsidering the nature of the sorbents and the sorbates, it was
equilibrium Freundlich equation. The two kinetic models andpostulated that the following processes were responsible for
the equilibrium model gave satisfactory results only at lowthe observed sorption nonequilibrium: intraorganic matter
pore water velocities provided the nonsingle valued characteatiffusion for hydrophobic chemicals; intraorganic matter dif-
of the sorption—desorption relation was included in the calfusion and chemical nonequilibrium for polar/ionizable
culations, but were inadequate to predict the picloram moveehemicals. A regression equation relatingnd K4 may be
ment at high pore water velocities. used to estimate approximate values of the sorption rate con-
In a following paper, the authd® proposed a new model stant for organic solutes. This provides a means to evaluate
for the movement of chemicals through a sorbing porousionequilibrium potential and to attempt to predict nonequi-
medium with lateral and intra-aggregates diffusion. The lig-librium behavior.
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Brannonet al?*® measured the partitioning of BCB 52, 11. Experimental Methods for the
PCB 151, and fluoranthene between sediments and intersti- Determination of Sorption Coefficients
tial water. The compounds were incubated and sampled pe-
riodically over a 6 month period. Interstitial water was ana- 11.1. Batch Equilibration  (BE)
lyzed .for free compound and compound bounq to dissolved A 1 nown weight of sorbentsoil or sedimentis placed in
organic matter. Results d_emonstrated that_ as time of con_tagt vial with a measured volume of solution containing a
increased, the value &, increased, reflecting a decrease in,o\wn concentration of the solute in wateistilled or con-
the truly dissolved contaminant concentration in the interstitaining known concentration of an electrolyte, NaCl, GaCl
tial water. Decreases in concentrations of free contaminanitc., to simulate the ionic strength of soil solution and to
are consistent with movement of nonpolar organic contamiimprove phase separatiprA minimum of headspace is left
nants into interparticle spaces of organic matter over time. to avoid losses of solute in vapor phase. The vial is shaken

A long series of researches were carried out to successor a time suitable to reach equilibrium, then is centrifuged
fully predict by the bicontinuum model the BTCs of organic and both phases are separated and analyzed to determine the
chemicals and for investigating the transport of these solutesoncentration of the solute. The mass of sorbate per unit
in soils and aquifer$®®51"=2Experiments of elution of diu- mass of sorbent may be obtained also by difference between
ron, atrazine, and PAHs from soil columf&®?®with aque-  the initial concentration of solute and the concentration after
ous solutions containing various fractions of methanol haveequilibrium has been reached. The first procedure seems
demonstrated that the degree of BTC asymméte;, non-  more reliable because it takes into account the possibility of
equilibrium sorption decreases with increasing volume frac- loss of solute by volatilization, degradation or by other pro-
tion (fo) of cosolvent and that the nonequilibrium mecha-cesses causing disappearence or nonrecovery of the solute
nism involves organic matter. Also the desorption rateffom the measurement systéfi.No differences were found
constant k,) for the same compounds increases log-linearlyPetween the two procedures with napropamide and lindane
with increasing volume fraction of organic cosolvehg)(52®  sorption by soif?® The K4 or K; value are calculated using
This relationship was expected, based on the existence of Eds- (3) and (4). Often labeled“C or °H) compounds are
log—log inverse relationship betwe&n and the equilibrium gsed and Fheir concentration is measgred by liquid §cinti|_|a—
sorption constanti{), and a log-linear inverse relationship fion counting. However, much care is necessary in using

betweerK 4 andf.. It is suggested that decreased polarity offadio-labeled compounds, especially when sorption coeffi-

the mixed solvent, caused by the addition of a cosolventCients are extremely high. Their purity should be checked

appears to influence the conformation of the polymeric oraccurately before use to avoid errors in measurement of the

ganic matter and, hence, the rate of sorbate diffusion. Sim”a?queous concer::[ratlon after sorption. This can be termed the

results were obtained with chlorophenols regardless of jon-Standard batch” method. . . .

ization statude® Seyeral soqrces of erroor may be mtrod_uced in deterr?mnmg
A bicontinuum model was applied to describe experimen_sorpt|on by this method° losses of chemicals by volatiliza-

tally determined breakthrough curves for atrazine, simazinetIon and biological or chemical degradation; length of the

. Eo7 . o experiment non sufficient to reach equilibrium; no complete
and cyanaziné®’ The model considers sorption in two do- . )
. ) e . .~ separation between sorbent and water phase; water/sorbent
mains and includes a description of first-order degradation.

ratio. To avoid bias in experiments requiring long contacting

In summary, two main anomalous effects have been det'imes, it is of paramount importance to avoid losses through

tected in sorption and desorption processes: solids effect a%latilization or transformatior® Autoclaving has been

nonsingularity in sorption—desorption. Some explanations, 4 effective in inhibiting biotransformation, and employ-
were proposed for both effects. In particular, the solids effect, fire_sealed glass ampules precluded volatilization losses.
may depend on(i) dispersion of soil aggregates in batch goyy ang King® recommended using anaerobic conditions
tests which is greater at low particle concentration, so ingyring measurement of sorption coefficients of labile organic
creasing the number of soil sites available for sorptii;  compounds to prohibit degradative losses. Autoclaving of
presence of DOM released by the sorbent, which increasegi| was used to avoid the microbial degradation of phenol
with the concentration of the sorbent itself and associategyring the sorption experimerft®532However, the use of
with the compound in water; andii) particle interaction, autoclaved soil apparently resulted in a less accurate mea-
which increases with the concentration of the sorbent inducsyrement of adsorptioti: while the use of sodium azide
ing a partial release of the compound. However, at the motreatment approximates sterilization without altering the soil
ment, it does not seem that a single theory can explain aphysical and chemical propertig&!3289

cases of solids effect. On the contrary, the nonsingularity in Bowman and Sari€ observed that factors involved in se-
sorption—desorption found a satisfactory explanation when &cting experimental adsorbent concentrations inclu@e:
two-step sorption process was evidentiated. A rapid sorptiorelative partitioning of compound between sorbent and water
followed by a slower diffusion into the sorbent matrix were phases(ii) detection limits and working range of analytical
modeled to reproduce successfully the breakthrough curve ohethods, andiii) concentrations at which the compound and
a sorbate in a sorbent matrix. adsorbent occur in natural aqueous environments. For maxi-
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mum precision in adsorption experiments, it is preferable tdimit of the compound using this technique. Thus,
adjust the adsorbent concentration so that the percent r&owmar>® proposed another method which allows us to ex-
moved is in the 20%—-80% range. Outside this range, relativeend the isotherm to values of equilibrium aqueous concen-
measurement errors can become a dominant factor. Alswations closer to the water solubility of the compound under
Green and Yamani#’ reported that the precision expected in examination. For obtaining the sorption isotherm, after each
solute adsorption measureméhased on change of concen- equilibration and centrifugation a certain volume of superna-
tration in a solution equilibrated with an adsorbed¢pends tant is removed and substituted with an equal volume of
upon the magnitude of the solution concentration changepreselected compound solution. The initial concentrations of
Improvements can sometimes be achieved by altering théhe compound and the volume and concentrations of the so-
soil:solution ratio to obtain larger concentration changes. lutions added in each step are selected to produce uniformly
An accurate evaluation of the measurement error in thdistributed data points. Usually, the compound concentration
standard batch method has been repotté@he ratio mass selected for the incremental additions is close to the solubil-
sorbent/volume solution may vary in batch experiments, deity limit, but sometimes it can be established depending on
pending upon sorption coefficient of the chemical underthe affinity of the compound for the sorbent. This can be
study. By examining the literature repdftd?2°%this ratio  termed the “repeated addition” method.
ranges between 10 and 1 g cm?® with all the possible Ou et al>7 proposed a continuous batch method which
intermediate values between these two extremes. If sorptiogliminated centrifugation with all the associated problems.
is derived from the difference in the concentration in liquid The solid sorbent and the solution were stirred in a glass
phase, the experimental error in the sorption coefficients beampoule having a glass fiber filter on the bottom. At known
comes very large when this coefficient tends to zero. Tdime intervals the solution was circulated, using a syringe
minimize experimental errors, the solid/liquid ratio of the pump, through a closed system which allowed taking known
soil suspension should always be taken as large as possitéquots of solution for analysis.
(in practie® 1 g cm®), unless this results in an equilibrium  Desorption may be carried out by the following procedure:
concentration that is too low to be measured accurately. If ?a)
solid/liquid ratio of about 0.2 g cit is used, the error in the
sorption coefficient will usually be unacceptable for sorption b)
coefficients less than about 1 € 2. If the expected value
of the sorption coefficient is below 0.3 érg™2, it will usu-
ally be necessary to remove the liquid phase from the solid
phase as far as possible and to extract the remaining mixture
of solid and liquid phase in order to obtain an accurate sorp-
tion coefficient. However, in selecting the solid/liquid ratio it .
is necessary to take account of the possibility of a solids

effect, especially when conditions already descrilfeigh further determination of desorption. This procedure can

ratio) (Sec. 8 are verified. . be repeated many times to get a series of “consecu-
Ball and Roberf€ measured by the batch technique ke tive” desorption steps.

values for TCE and 1,2,4,5-TeCBz sorption on sandy aquifer
material. They developed an accurate data analysis techniqueHowever, methodc) is affected by two sources of error:
to account for partitioning to sample headspace and glas$) it is difficult to decant all the centrifuged supernatant so-
surfaces of the ampules, monitored through the routine usktion without losing some sorbent, thereby affecting subse-
of blank samples containing solute and water but no solidsguent desorption stepéi) an indeterminate volume of solu-
Experimental errors were determined for all important batchtion is left behind, associated with the sorbent when the
measurements and these propagated through the calculatiahgernatant is decanted. This volume could be easily deter-
to provide estimates of error on reported apparent distribumined by weighing. However, Bowmaif proposed another
tion coefficients. In their study, relative errors in the mea-procedure to obtain the consecutive-desorption branch of the
surement oK &P were generally between 0.02 and 0.20%cm isotherm, similar to that used for the sorption isothésme
g ! and, for most cases, were sufficiently low as to be insig-above, by adding a water increment rather than another
nificant compared to sorption variability due to heterogeneitycompound increment. When the sorption isotherm has been
among samples. completed, the system is centrifuged, a volume of the super-
With the standard batch method the upper limit of sorptionnatant is removed, and a volume of water is added; the sys-
data obtainable is dictated by affinity of the sorbent for thetem is equilibrated, centrifuged, and again a volume of su-
compound, compound water solubility, and sorbent/solutiorpernatant is removed for a new addition of water. This
ratio. When the sorbent has a great affinity for the compoungrocedure can be repeated many times, selecting volume in-
(>95% adsorptionit becomes difficult to generate an ad- crements to obtain successive desorption points suitably
sorption isotherm, since even the maximum solution concenspaced. This procedure can be termed the “repeated dilu-
tration would be greatly depleted. Consequently, it would beion” method.
impossible to obtain adsorption data at or near the solubility Finally, taking into consideration what has been exposed

the sorbent is at first equilibrated with the aqueous so-
lution;

the compound-spiked sorbent is separated, resuspended
in pure water, equilibrated under swirling; the phases
are separated again for the analysis. This procedure is
used to obtain one value of the desorption for each
point of the sorption isotherm and allows to obtain a
“single-point” desorption isotherm.

the compound-spiked sorbent coming fr@m can be
separated again and resuspended in pure water for a
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in this section and in Sec. 8, it can be evidentiated that two a batch experiment for the determinationkqf can be
main problems may affect the BE procedure: the possibility carried out following the procedure outlined at the
of measurement error and solids effect. Consequently, the beginning of this section;

following suggestions may be given for a correct use of thisliv)  In the absence of specific studies it would be better to
procedure: control if there is any evidence of solids effect for the

. T q . | bent/soluti , system under study. This can be made by repeating
® 0 reduce experimental errors sorbent/so utlo_n _ratlo the K4 measurement at three or four concentrations of
should be chosen so that the percent removed is in the sorbent.

20%-80%%° range or in the 15%-70% range.

However, this ratio depends on the value Kf.

WhenK 4(cm® g~ 1) takes the values: 0.1; 1.0; 10; 100;

1000; 10,000; 100,000, the corresponding ranges of

sorbent concentratiofy/dnt) have to be in the order: This methoc?®271372was used for the determination of

2500-40000; 250-4000; 25-400; 2.5-40; 0.25-4;sorption coefficientdEq. (15)] for vapors on oven-dry or

0.025-0.4; 0.0025-0.04, to stay in the range 20%-moist sorbents in the absence of an aqueous phase. A system

80% sorbate removed, with known gas volume and mass of sorbent may be com-
(i)  However, these ranges of sorbent concentration mapared to a control, which contains no sorbent. The vials are

give solids effect. Schrapt al*®® found with PCBs  sealed with Teflon-lined rubber disks and aluminum crimp

and chlorobenzenes that, to minimize the solids effeceaps. After equilibration at known temperature, a volume of

due to the potential influence of nonsettling particlesthe headspace vapor is withdrawn from the vials and ana-

in BE, sediment concentrations should @& g/dn?. lyzed. If the same mass of vapor is introduced into each

These values of concentration correspond Kg  SyStem, the mass balance equation must be equal

=250cntg ! for 20% sorbate removed. For com- CyVgr=CgVgot X, (39)

pounds having smallégs, larger sorbent concentra-

tions are necessary to remain into the range 20%-whereCg, is the vapor concentration for a control vi@ly, is

80% removed; therefore, a significant solids effectthe vapor concentration at equilibrium for a sample W),

may be present. However, it has been specified thas the volume of the control vial, andy, is the available gas

this effect is decreasing in intensity by decreasingvolume total volume less than the volume occupied by sol-

11.2. Equilibrium Head Space (HS)

sorption of the substance examirféd. ids and moistureof a sample vial an&X is the mass of vapor
that is adsorbed. If linear sorption isotherm is assumed
Therefore, the two problems connected with this method: XIM =Ko, (39)

necessity to minimize both, experimental errors and solids . _ o

effect due to the presence of nonsettling particles, could b&hereKsgis the sorbent-vapor sorption coefficient avids
approximately solved by selecting the sorbent concentratiof® mass of sorbent. Combining H&8) and (39) results in
on the basis of the expectdd, as calculated above. How- (CgiCy2/Vg1Vgo) — 1=K M/ V).

ever, wherK is very low, the use Of.BE becomes problem- Ksg may be determined by calculating the slope of a plot of
atic due to the very large concentrations of sorbent necessar CoCoVV )1 MV
gl~g2/ Vgl gZ) ] VS g2

to stay in the range; therefore, at these values gfanather Farrell and Reinharfi observed thaK ¢, for moist sorbent

method could be use(Secs. 11.2. and 114. incorporates all sorption mechanisms,sgincluding partitioning
Thus, taking into consideration these points, it can P&nig the surface-bound water and adsorption at the water/

worthwhile to list the main steps which are necessary to 0byapor interface—neither of which are incorporated Ky.

tain a reliable value oKy by BE: To compare adsorption from solution to partitioning from the

()  Define a rough value df 4 at ambient temperature for VaPOr phaseKsq can be converted into an equivalety by
the compound under investigation, through thesubtractlng the sorbate partitioned into the surface-bound

knowledge ofK 4 for the same compound or for simi- water. If partitioning into the water layer obeys Henry's law
lar compoundsdwith other sorbing systems: and adsorption at the water/vapor interface is ignored, the

(i)  Carry out a kinetic investigation to establish the timereIatlon betweerKq andK g s
necessary to reach equilibrium. To do this, select as Ke=KsgH =W,
said the sorbent concentration on the basis of the apyherew is the water loading on the solid, i.e., the volume of
proximate value oK, and the aqueous concentration yater adsorbed per mass of dry solid.
of the compound below its water solubility; shake the  Grathwohf?® studied the sorption of TCM, 1,1,1-TCA,
vial at time intervals, and measure the water concenTCE, and PCE in gas phase on several natural sorbents at
tration of the solute up to obtaining a constant value;relative humidities~98%) generally achieved at field con-
(i) When these parameters, equilibration time, sorbentlitions, when Henry’s law is valid. He found that sorption
and solute concentration, and temperature are choseisotherms follow the Freundlich equation
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quggCé’”, compounds showed behavior typical of neutral molecules,
i.e., an increased salting out with increased ionic strengths

log y=Kku,

where k is the “salting coefficient” andu is the ionic
strength of the solutiomol dm 3). The salting coefficients
(k) calculated for TCE and toluene in NaCl electrolyte were
0.194 and 0.208, respectively.

From Eq.(41), K4 values for VOC can be obtained by
Kfngng’”. plotting the equilibrium ratioC,,/C4, as a function of

. . . M/(V1+VgHy). This should result in a straight line having
For experiments in sorbent-water systems, on top of a wai as the intercept

a free space is left in which a VOC is partitioned between This method has been used also by Petersoa 3 in
water and vapor phase. Thus, two equilibria are establisheﬁg
in the vial for the solute: sorbent—water and water—vapor,
phase. This second equilibrium follows the Henry’s law.

A technique, named equilibrium partitioning in closed sys-
tems(EPICS!® was proposed for determinirtd of volatile
organic compounds in water when the dimensionldsis
less than 3. In a first step, the activity coeffici€émi of the

logg=1/nlog Cy+logKy,,

whereq is the sorbed concentratidgmg kg 1) and Cyis the
vapor phase concentratigpg dm %), and K;g represents the
Freundlich sorption coefficienK; in the system soil-gas
phase. Thé; values in aqueous systemis:& q/C&V’”) were

obtained by using the Henry’s law constaht£Cg4/C,)

eir study on TCE vapor phase sorption by a porous alumi-
um oxide surface coated with humic acid. To evaluate the
sorption process, a system with known liquid volume, gas
volume, and mass of sorbent is compared to a control, which
contains no sorbent, if the total mass of the volatile com-
pound in each system is the same, then the mass balance

hemical is d ined b . identical botl equations for each system may be equated. If, in addition, a
chemical is determined by comparing two identical bottlesy;q ;. adsorption isotherm is used to describe the relationship

containing the same compound mass and the same liquid andy veen the sorbed and liquid concentrations, then
gas volumes, where the volatile solute in the first bottle be- ’

haves ideally(e.g., in distilled waterwhile the volatile sol- XIM=K4Cy, (42)
ute in the second bottle behaves nonide&dly., in an elec-

trolyte). From the equilibrium distribution of the compound and K is the solid—liquid sorption coefficieren® g 2.

in the gaseous an(':i liquid phases of the two bottles and the, s "5 combination of the mass balance equations for the
value of the Henry’s law constant, the activity coefficient of .01 and the system containing sorbent, and substitution
the chemical can be obtained using the relationship of Egs.(40) and(42) can allow us to obtain a general form of

H=C4/yCy, (400 Edq.(41)

whereC, is the liquid concentratiorG, is the gaseous con- (Cgr/C[(VgrHy+ Vi) [(VgHy+ V)]
centration, gndy is the aqueous activity coefficient correct- —K{M/(Vip+HyV ) ]+1, 43)
ing for nonideal behavior. Whery and H are known, the
equilibrium gas concentration of a volatile chemical in awhereV,; andVy, being the volume of liquid and gas in a
closed system serves as a direct measure of its liquid corstandard control bottle without sorbetL), Vi, and Vg,
centration and the EPICS method can logically be extendefieing the liquid and gas volumes in bottles containing sor-
to the examination of sorption equilibria. Again, partitioning bent, Cgy; being the headspace vapor concentration in the
equilibria can be determined by comparing two similar sys-control, andC,, being the vapor concentration in the bottle
tems containing the same liquid volum¥,{ and gas vol- With sorbentKgy can be determined by calculating the slope
ume (Vg), but in this case one system would contain a sor0f a plot of the left-hand side of Eq43) versusM/(Vy,
bent, the other none. The final equation, obtained fortH¥Vy).
equilibrium conditions and derived to calculatg is the fol- Since the gas phase is analyzed, the technique evades
lowing problems such as losses through volatilization, difficult ex-
tractions, the use of carrier solvents, and the incomplete solid
(Cg1/Cq2) =(C11/C1) =K M/(V+HWg)]+1, separationand therefore possible solid effectghich often
) burden other techniqué®® Other advantages are that it does
whereCyg, is the gas concentration of the chemical in equi-not require analysis of the aqueous phase, and Khais
librium with C44, the concentration in the aqueous phase indetermined by a concentration ratio, thus, when the sorption
the system without sorbent, ai@, is the gas concentration is low, it is not necessary to determine the small amount
in equilibrium with C,,, the concentration in the aqueous sorbed by the difference between two large values, which
phase in the system with sorbent, respectivBlyis the mass may introduce large errors. This technique is most sensitive
of sorbent employed. for solutes with low Henry’'s constants and sorbents with
The author®® measured théd values at 25°C for TCE high sorption capacityK ). Sensitivity for measurement of
(0.397 and for tolueng(0.267). Both values are within the compounds with lowK 4 values(approximately 0.5 crhg ™!
range in which the EPICS technique is considered reliableand lesg may be increased by increasing the mass of sorbent
(i.e., H<3). Activity coefficients were measured for both employed in analyses. A major advantage of the EPICS tech-
compounds in NaCl solutions of variable ionic strength. Bothnique is that knowledge of the total solute mass added to the

whereX is the mass sorbed/ is the mass of solid sorbent,
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system is not necessary for the determinatiofpfy, and of 11.4. Miscible Displacement (MD)
K4. However,H and y must first be independently deter-

mined. The experimental technique is similar to that of the leach-

ing equilibration®®4°17:521544¢t consists of displacing, under
saturated, steady water flow conditions, a solution containing
11.3. Leaching Equilibration ~ (LE) the solutg throqgh a column. packed With the soil. The influ-
ent solution is injected continuously until the concentration
The solute dissolved in water is pumped at a given flowof the solute in the efflueniC) equals that in influent@),
rate via the inlet port at the base of a column containing the.e., C/Cy=1. The effluent may be collected with a fraction
sorbent*24%The effluent samples are collected in vials andcollector or connected to a flow-through detector. Tritiated
analyzed. When sorption equilibrium is reachiedual inlet  water is employed as a nonsorbing tracer to characterize the
and outlet concentrationpshe inlet and outlet stopcocks are hydrodynamic properties of the column.
closed and the pump is shut off. The same column may be The distribution coefficient{y) can be calculated with
eventually used for desorption experiments. Fhevalue is  the following expressiof*?
given by
R=1+(p/0)Ky, (44)

Kg=[(m;j—mg)/ms]/C,
] . whereR; is the retardation factor for water solutionsis the
wherem; is the total masgg) of the compound entering the 1k density(g cm 3), and@is the porosity or the volumetric
column; mg is the total massg) of the compound leaving  ¢qi_water contentcm® cm3)

column;ms s the masgg) of sorbent in column; an@ is the R, can be estimatédf with a method which is based on
equilibrium breakthrough concentration of the compolgd e conservation of mass principle and involves computing

cm ). The symmetry of the BTCs indicates uniform pack-he area above the breakthrough curve. It is given by
ing of the column and equilibrium of the sorption—

deéorptmn process. ' o R:f max(l—C*)dp,

or desorption experiments, the inlet solution is changed o

to either water or another water solution and pumped at a

given flow rate through the column material. The effluentwhereC* is C/C, andp is the dimensionless time in pore

Samp|es are collected as in Sorption and ana|yzed_ volume. The values ORt determined in this manner are in-
Another way to use this technique is thatwhich in-  dependent of the existence and degree of nonequilibrium, in

volves equilibrating a known weight of soilV, kg) in a  contrast to the batch equilibration technigti2.

weighable leaching tube with a solution of known concentra- Johnson and Farntéf reported thatKy values for

tion (C, umoles dm?) until the effluent has attained the napropamide and lindane estimated using the retardation fac-

same concentration as the input solution. The volume of sofor from the column experiments were consistently larger

lution retained in the soil after equilibratidiv, dnt) is then  than those determined by the batch equilibration method.

determined gravimetrically; subsequently, the adsorbate re- Seipet al***determined the concentration profilseak-

maining (adsorbed plus solution phasis displaced with a through curvesC/C, as a function of pore volumgsf sol-

suitable disp|acing solution or So|ve(ﬂcet0ne for diuron’ utes after percolation through different soils. The relative

methanol for atrazineinto a known volume and measured retention with respect to tritiated watéR; values was cal-

quantitatively (D, umoleg. The quantity adsorbedA,  culated when a fairly stable concentratidd) level of com-
umoles kg?) is calculated pound is reached. The number of pore volumes necessary to

reachC42 is denoted?, for compoundX andR,, for tritiated
A=(D-VO)IW. water. R; is equal toR,/R,, and is used in Eq(44) at the
With another procedufé® a small volume of dilute etha- place ofR;.
nol solution containing the compound is added to the surface Brousseatet al>*’ in comparing gas purge with miscible
of the soil column. After the solution has entered into thedisplacement technique, observed that the viability of MD is
surface of the soil, the column is slowly leached with watera function of the sorptivity of the solute/sorbent combination
at the desired flow rate. The effluents are collected in fracand of the texture/structure of the sorbent. This technique
tions, which are analyzed. Distribution coefficienksY can  seems ideal for investigating the transport of solutes in soils
be calculated using the expression first described by Ketellend aquifer materials and, on the basis of some experimental
and Boyd*® results, it seems especially useful for low-sorptivity systems.
Its efficacy, however, is greatly reduced for systems compris-
Kg=[(Vp/Vy) =11V\/W, ing highly sorptive chemicals or sorbents containing hﬁgh
whereV, is the volume of effluent to leach one-half of the levels of clay and/or OM. As the sorptivity of the solute
solute through the columry, is the void volume in the increases, time constraints and other problems, such as sorp-
column, andW is the weight of adsorbent in column. The tion to the apparatus, become of increasing concern. These
results obtained with this method gave results comparable tproblems can be overcome with the use of a miscible organic
those obtained by the standard batch equilibratiorcosolvent, which results in reduced values Kof and in-
procedure®® creased value ok,. Values of these constants in aqueous
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systems can be estimated successfully by extrapolation fromer by dissolved humic substances. The binding of a hydro-
column experiments performed with mixed-solvent systemsphobic compound at equilibrium can be described by a con-
stant
11.5. Diffusion (DF) Kq=Co/Caq=kat/Ks, (45)
whereCy, is the concentration of bound compound in water,
pCaq is the concentration of free compound, andk;, are
* (o day-t . ) o ' the first order rate constants for the reverse and direct sorp-
Ds (e day™) and_ghe adsorption—desorption partition o-{j5n equilibrium reactions, respectively. In water containing
efficient, Kq(dm” kg ™) no binding agent, the loss of compound from solution due to
D¥=D/(1+mKy)/ ¢, volatilization can be described as an irreversible first-order
reaction with a rate constant equalkg;. The value ofkyg
X > X . i depends on temperature, gas flow rate, Henry’s law constant,
the interstitial water for nonadsorbing chemicats,is the i, iq volume, and, if the gas phase does not equilibrate with
sorbent concentratiom=p(1— ), and ¢ is the porosity. e |iquid phase, the gas—water interfacial area and the over-
For this equation to apply, adsorption and desorption arg jiqid-phase mass-transfer coefficiéftin the study un-
assumed to be described by a linear reversible isotherm. T r examinatiof® these parameters were held constant and
value of D} is related to the distance, I, from the initially the value ofk,s was determined by experiment in pH-
contamlnatgd sorbent layer and to the timeglapsed to buffered distilled water. The total concentration of the test
reach this distance compound in solution@+) at any time is

CT: Cb+ Caq. (46)
T_he experlmental_ procedure_|s not without practlgal diffi- The rate expressions f@,, C,q, Cr, andC, are

culties, because this process is very slow. Thus, it can be

calculated that it would be necessary to measure changes of dCp/dt=Kk51Caq—K12Cy

concentration in distances on the order of 0.1 mm and to wait _

for time periods on the order of 1@. The detailed descrip- AdCaq/ dt=k12Cp— (Ka1tk23) Caq

tion of this procedure is available in the original paffér. dC/dt=—KpCag

This method® is based on the relationship, derived from
the conventional reversible sorption theory, between the a
parent  diffusion coefficient of total chemical

whereDy. is the aqueous diffusion coefficiettn? day %) in

I~y2D%t.

11.6. Gas Purge (GP) dCqy/dt=K33Cqq- (47)

This technique can provide equilibrium and kinetic infor- Implicit in this treatment are the following assumptioris:
mation from the same experiment. Karickhdffapplied GP ~ the binding reaction is a set of opposing first-order reactions;
to study the sorption dynamics of hydrophobic organic comii) the bound test compound is not volatile; afid) dis-
pounds, which can be described by a tWO_Compartmerﬁowed organic matter does not affect the magnitudbzgf
model. GP allowed us to obtain the kinetic constants for thel'his assumption is necessary only if the dissolved test com-
short-term sorption and for the long-term desorptive releasd?ound does not equilibrate with the gas phase. Given these
The experimental apparatus was conceived to follow the deassumptions, the system can be solved for three special cases
sorption kinetics and consists of a purge cell, having a glasgs Well as the general case. Only the first two cases are
frit on the bottom, in which a sediment suspension containfeported here, because they refer especially to the determina-
ing the test chemical is placed. Desorption is induced byfion of the sorption constants, while the last two provide
continuous stripping the chemical from the aqueous phase/alues for the forward and reverse rate constants for the
using a purge ga&air) entering from the bottom of the cell. binding reaction.

Head space is kept at a minimum. The sparged chemical is 1st case:*Equilibrium Binding” solution.

collected on a Tenax trap, which is changed and analyzed at If the rate of gas purging is sufficiently slow so that equi-
sampling intervals chosen to provide the desired tempordibrium is mantained betwee@, and C,,, then Eq.(45) is
resolution in the chemical release profile. Chemical concena@pplicable at any point in a purging experiment. Combining
tration in the water phase is determined just prior to purgeEd. (45) with Eq. (46) and Eq.(47) yields an equation which

and the total chemicdborbed plus solution phagds deter-  in integrated form is

mined at the termination of each experiment. Similar systems _ 0

were used to study the desorption kinetics of naphthalene InCr=—kat/(1+Kg)+In Cr,
from soif**?and of chlorinated hydrocarbons from freshwaterwheret is time andC$ is the initial concentration oC+.
sediment$2® Nitrogen was used as purge gas. Olf¥éused  Sincek,; can be determined by experiment using water with-
a purging apparatus in which a teflon-coated bar stirred theut binding agentk, can be determined from the slope of a
solution and a glass tubing entering from the top was used tplot of InC; vs t. No rate information is provided by this
introduce purging gas at a certain depth. approach. Note that a plot of @& vst should remain linear

Hassett and Milicit'® used GP for the determination of during the entire course of the experiment if the equilibrium
equilibrium and rate constants for binding of a PCB conge-binding solution is valid.
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2nd case:“Initial Slope” solution. solution, C4 can be eliminated by combining Eq&1) and
If the initial rate of volatilization of the dissolved com- (52). Integration of the resulting equation yields
pound from solution is much greater than the rate of disso-

— 0
ciation of the bound compound into true solution, then Eq. InCaq=— (F/V)Ht+InCyq (53)
(40) can be written as wheret is the duration of purging, an@2, is the initial
Cr=Cagt c? (48) concentration of the solute in water. Note that if an experi-

ment is carried out with sufficiently smalt or t or suffi-
for a period of time after the start of the experiment. If theciently largeV, C,qessentially equal@oq. Under these con-
system is allowed to equilibrate before the start of an experiditions, determination o€ 4 will yield ng from Eq.(51) if H
ment, then the following initial (= 0) conditions exist is known and will yield fugacity even ifl is not known. This
o= 0 4 0 (49) approach is advantageous if particles or DOM are present in

T~ ' the sample since equilibria with these phases are not per-

Kp= Cg/cgq (500  turbed and, therefore, do not have to be considered. This

approach is similar to static headspace methods in that the
Solving Eq.(47) and Eqgs.(48)—-(50) simultaneously yields gas and water phases equilibrate, but it makes practical the
an expression which, upon integration, becomes use of large gas volumes. Therefore, this method was termed

CT:[C_(I)_/(1+Kd)]e—k23t+[KdC£|)_/(1+Kd)]_ f‘dyngmic headsp_ace” te_chnique. For _operational purposes

in this study,C,, is considered essentially equal @gq if
Thus,Kq4 can be obtained from the ratio of the intercept tocaq/cgq>o_9_
the slope of a plot o vs e %2#'. Again, no kinetic infor- Preliminary experiments with mirex in distilled water so-
mation is obtained. Note that in this case, a plotGafvs  |ution allowed us to confirm reaching the equilibrium condi-
e~*23 will be linear only during the initial phase of an ex- tion. After a purging time of 120 min at a flow rate of 0.56
periment. As release of the bound compound becomes sigim® min~?, the value oH was determined front, obtained
nificant, the line will begin to curve. by analysis of mirex on Tenax trap, art}, obtained by

Finally, it should be noted tha, is a function of the analysis of mirex in water phase. Substituting this value into
concentration of the binding agent. If this concentration isEq. (53) along with the flow rate, the sample voluni&9
expressed in terms dDOC), then the usual partition coef- dm?®), and the purge time, yiela‘,aq/(:ng 0.93.
ficient is obtained In Aldrich humic acid solution, the apparent Henry's law

_ _ constant of mirex was significantly lower than that in dis-
Ko™ Caoe/ Cag=Ka/ (DOC), tilled water, because one portion of mirex was bound to dis-
whereC.is the amount of test compound bound per unit ofsolved humic acid and, therefore, was not volatile. The asso-
DOC (e.g., g g* DOC) and (DOC) is the DOC concentra- ciation constant of mirex can be defined
tion. If Cyoe, Caq, @and(DOC) are expressed as weight frac-
tions, thenk yoc iqs unitless. Kaoe=Ca/[Caf DOO)] (54)

Jota and Hassétf used the previous equilibrium binding and the apparent Henry’s law constaht’§ in humic acid
approach to obtaifK 4., values for 2,25,5-TeCB binding  solution is
with humic acids extracted from soil and Aldrich humic acid. ,

Yin and Hasseft’ determined the association constant of H'=Cqy/(Caqt Co), (59
mirex with Aldrich humic acid by GP technique. The experi- where symbols have been already defined @@C) is the
mental apparatus was a 20 Yglass carboy with a 13 cm dissolved organic carbon concentration expressed as a
(0.d) metal screw cap, containing 19 dof water samples. weight fraction. Equationg54) and (55) can be combined
The purging tubing was 3.3 mm o.d. stainless steel with sixyith Eq. (51) to give the expression
0.7 mm holes at a depth of 28 cm. Nitrogen bubbling at this ,
depth allowed sufficient time to approach equilibrium with Kaoe=[(H/H") —1][1ADOC)].
the solute in the water phase. At this condition SinceH, H’ and (DOC) can all be measured 4, can be

calculated.

Co=HC 61 Another system was used to study the sorption kinetics of
whereCgy andC,, have the same meaning as before bd  chlorobenzenes to and from suspended sediment and soil
the nondimensional Henry's law consta@, can be related particles™® It consists of a reaction vessel which is continu-
to the fugacity of the solute in the aqueous phase by the ide@usly stirred with a magnetic stirrer. Stripping air is pumped
gas law. During gas purging, the solution concentration willand recycled in a closed-loop all-glass system except that a
decline as described by small part of the flow is diverted through a parallel loop

_ containing a photoionization detect@ID). The PID mea-
UCaq/dt=—(F/V)Cq, (52) sures the chemical concentration in the gas phase, thereby
whereF is the purge gas flow rate, aMlis the water sample reflecting the activity of the dissolved compound in the water
volume. Assuming that the gas and the aqueous phasg@hase through the Henry’'s law, and in the solid suspension.
equilibrate and that all solute in the aqueous phase is in tru€he sorption experiment is initiated by pouring the sorbent

aq»

J. Phys. Chem. Ref. Data, Vol. 30, No. 1, 2001



SORPTION OF ORGANIC COMPOUNDS 239

suspension into the reaction vessel containing a water soldhrough the cell from a reservoir containing a known concen-
tion of the compound. The activity of the compound in thetration of sorptive(sorption or containing distilled water
solution is monitored continuously during the first hour and(desorption and then through the flow cell of a spectropho-
is measured intermittently afterwards. Typically, there is notometer by using a peristaltic pump at a known flow rate.
measurable change in activity after 1-2 d. Desorption exFlow rates in the range of 0.03—1.00 tmin~! have been
periments are similar to sorption experiments except thatised to obtain mean residence times of 3000—100 min. The
contaminated sediments are poured into clean water in themount of sorptive sorbed at any given time in this system
reactor.Ky values for sorption or desorption can be calcu-can be obtained through the mass balance around the cell,
lated from the observed dissolved concentration at the end afhich can be calculated knowing the volume of reservoir
the kinetic experiments. solution input, and the concentration profile of the eluted
Brusseauet al®!’ observed that a disadvantage of thesolution. Sorptive concentration in the eluate is measured by
Karickhoff'® apparatus is that it can only be operated in thecontinuous monitoring of absorbance at the wavelength char-
desorption mode. On the other hand disadvantages with thecteristic for each compound in the spectrophotometer flow
design used by Wu and Gschwéritare that:(i) desorption  cell. Linear calibration curves of concentration versus absor-
can only be studied by using the dilution approach, énd bance are obtained for each sorptive, over the range of eluent
the detection limit of the PID does not allow measurementsoncentrations used. The absorbance method is checked
with sparingly soluble solutes and for those with small Hen-against quantitation by gas chromatography. Selected eluate
ry’s constant values where small changes at minute conceifractions can be chromatographed to identify any degrada-
tration levels may not be discernable. The apparatus ention products formed during the course of interaction. All
ployed by the authord’ was designed to combine the sorbent are preeluted with distilled water to remove material
advantageous features of the two systems and to eliminatapable of passing through the end-of-cell membranes.
the associated disadvantages. It can operate in either closBthnk sorption and desorption experiments can be performed
or open modes using three-way valves placed in line, thufor each sorptive, in the absence of sorbent, to verify that
allowing, respectively, the performance of an adsorption exthere was no interaction with the flow system.
periment and then, with the same slurry, the performance of
a desorption experiment. Moreover, a metering valve in-line _
controls the gas flux, thus enhancing the ability to optimize 11.8. Field Measurement (FM)
experimental conditions and an additional valve allows the
use of trapping devices when concentrations were too smaﬂé
to be detected by PID. The equilibrium sorption constapt

Measurements of pollutant concentrations in samples col-
cted in the field was used to investigate the influence of
. . : ..._colloids on binding of PCBs by suspended sediments in an
can be determined in the following way. Measured gquantitie quatic systerf® Water samples were collected in bottles

of sorbent, water, and solute are placed in the reaction vess nd the solute was isolated from the bulk water by passage

which is then sealed and shaken to allow the establishmerglt]rough a precombusted XAD-2 resin in a glass column. Par-
of equilibrium. T_he vessel iS. attached to the GP apparatgﬁcles were isolated from bulk water samples with a glass
and the_;ys_tem Is operated in the clo_sed mode 1o determw}&)er filter (0.6 um pore siz¢& Nonfilterable PCB concentra-
the equilibrium gas-phase concentration of the solute. Wm‘fions (colloidal associatedwere determined by difference.
this value,K4 can be determined from the following data: Filter and resin samples were extracted with i)

gas volume, water volume, sorbent mass, solute mass, arP%xane/acetone, and the resulting extracts were concentrated

Henry's .con.stant. . . . by solvent removal, fractionated on Florisil columns, con-
The, viability of the GP technlque is a functlpn of the centrated, and analyzed by gas chromatography.

Henry’s constant of_the_ ch7em|cal and_the sorptivity pf the Sorption of PCBs and other chlorinated compounds by

solute/sorbent combinatich’ It appears ideal for investigat- lake and river sediments was investigatédSediment

ng the sorption dynamic of organic contamman';s Ng mples were collected with traps, which consisted of plexi-
sediment/water systems. On the basis of some expenmer;:g?

. ) o ass tubes fitted at the bottom with removable caps. The
results, it appears that the GP technique is viable for syste

. . aps were suspended in holders on a cable and placed at a
havingK 4 values ranging from over 2Qo less than 1 drig P P P

: . certain depth from the surface. The settling particulate
2nm%/§ecomes unreliable fét, values in the range of 0.1-1 samples were Soxhlet extracted with suitable solger@ind

analyzed. Water samples were filtered and extracted with
hexane.
11.7. Flow Equilibration  (FE) This technique has been found satisfactory for compounds
having logK,,,> 5.5, but for compounds with lower partition
Sorption and desorption isotherms of phenol and chlocoefficients the field values are considerably higher than the
rophenols have been obtained by using a thermostated copredicted value&® The lower theK,,, the larger the ob-
tinuous flow stirred cell apparatd®’ This system consists of served deviation, up to 40 times for dichlorobenzenes. These
a suspension of sorbent contained by two hydrophilic memresults show the difficulties that can be encountered in ap-
branegone 0.45um and one 0.22um) in a glass cel([~100  plying laboratory predictions to field situations.
cm’®) with entry and outlet ports. Eluent solutions are drawn Adsorption of PAHs on river sedimenfé was determined
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by refluxing sediment or particulate samples with methanolic A very detailed study on the correct use of this method has

KOH, filtering, and extracting the filtrate with cyclohexane. been presented with modifications of E§6), by taking into

Water filtrate samples were extracted with dichloromethaneaccount the possibility of substantial wall losses from aque-
ous solutions and no full quenching of organic colloids-

11.9. Batch Equilibration and Ultrafiltration ~ (BU) associated compound fluoresceite.

Batch equilibration was used also to measure sorption be- 11.11. Equilibrium Dialysis (ED)
havior of colloid material$®® Water samples are filtered _ o
through 0.45um filters to remove suspended particulates and This method was used to measure 4"129 association con-
then concentrated by ultrafiltration using a hollow fiber sys-Stants of organic chemicals with DO o o
tem having a nominal molecular weight cutoff of 5000. A Wwater sample with known characteristi¢pH, ionic
Sample volumes are thus reduced, resulting in an enriche¥fréngth, etd.is poured in a glass bottle and spiked with a
colloidal fraction (ECP and an ultrafiltrate. Solutions con- Solution of the compound under examination. A dialysis bag
taining known amounts of the chemical are prepared in uliS f|IIe.d with a solution of known concentra‘uon_of humic
trafiltrate water, then sonicated, stirred in the dark at a givefnaterial and transferred to the bottle. The bottle is shaken at
temperature for 24—36 h, and filtered through a @n2 filter a fixed temperature for a time necessary to reach equilibrium.

to remove any contaminant particle or crystals. The ECFt the end of this period aliquots are removed from both the
fraction is divided in portions, and a given volume of ultra- dialysis bag and the solution outside the dialysis bag and
filtrate containing a known amount of chemical is added to@n@lyzed for the compound. In a dialysis experiment it is
each. The spiked samples are equilibrated in a shaker apsumed that the compound inside the dialysis bag consists

then recirculated through the hollow fiber system to separat@f tWo fractions: one fraction is free, truly dissolved com-
the colloidal and ultrafiltrate fractions. The chemical in eachPound, while the other is bound to humic materials. Since the
fraction is concentrated and analyzed. free compound can diffuse through the dialysis bag, the con-

centration of free compound will be the same both inside and
outside the bag. The bound concentration can then be deter-
mined as the difference between the compound concentration

This method has been developed for determining equi"binside and outside the dialysis bag A dialysis experiment,
rium constants for the association of PAHs with dissolvedtherefore, measures the amount of bound compound as a
humic and fulvic acid®®45and to follow the rate of asso- runction of the free compound concentration.
ciation between PAHs and dissolved humic matt&rThe _
measurement is based upon the observation that PAHs fluo- 11.12. Reversed-Phase Separation (RS)
resce in aqueous sqlution but not when associated with dis- This method was also used to measure the association con-
_solved_ hL_Jm|c mate_rlals. If we assume th_at the ﬂuoresce_ncgtants of organic chemicals with DOR*546
intensity is proportional to the concentration of free PAH in
solution, then

11.10. Fluorescence Quenching (FQ)

The[**C] organic compound is added to humic acid solu-
tion and allowed to equilibrate at room temperature for at
Fo/F=[PAH{]/[PAHp]=1+K Hu], (56) least 18 h. Aliquots of the test solution are taken and the total
1C activity is measured by liquid scintillation counting.

: ) ; Separation of humic-bound compound from free compound
sence and presence of humic material, respectiyetjr] can be made with a C-18 cartridge or C18 reverse-phase

'S the total initial conpentraﬂon Of. PAH arl®PAHp] is the . HPLC column. It is assumed that humic bound compounds
dissolved concentration of PAH in the presence of humic o ) .
material. Since, at the concentrations used, a significant e)\(/yould pass through the resin with the humic acid. Measure-

' S ' 9 ments of the organic matter as DOC before and after sepa-
cess of humic acid is preseritiu] can be taken as the

amount of added humic acid without correction for the frac-ratlon can confirm that .h_um|c amq .quantmvely pass through
. . . . ) the cartridge. The partition coefficient can be calculated as
tion of humic that is associated with PAK4 can be calcu- the ratio of theg of pollutant perg of DOC (determined from
lated from the slope of the plot &f,/F as a function of the gorp Pey

1 - . . .
concentration of humic acid. A correction factor should bethe °C activity passing through the cartridge and measured

calculated to account of the apparent quenching due to aROC) divided by theg of pollutant per cn trapped(freely
X e X .dissolved. The amount trapped can be determined from the
attenuation of the excitation beam and/or absorption of emit-

o : difference of the'“C activity total per cm minus the4C
ted radiation by an excess concentration of fluorophore or b(yi o . .
the presence of an additional absorbing species in solutionCthIty per cnt passing through the cartridge. Harkey
ne pres . . 9 spec et al>*" used this procedure to measure the association con-
(“inner filter effect”). The maximum value of this factor for

. cftants for BaP, transchlordane, pyrene, and endrin in sedi-
a 1xX1X4 cm quartz fluorescence cuvette did not excee . .
ment porewater and elutriate. Before separation samples

1.8, which was well within the recommended aCCem"’lbka'were filtered through two glass fiber filters or centrifugated
range?® In general, the binding of a PAH compound with 9 9 9

dissolved organic carbon may be expressed as to remove the particulate matter.
9 Y P Great Lake¥® and Green Bai}° waters, freshly collected,

Fo/F=1+K,{ DOC]. were inoculated with radiolabeled hydrophobic compounds

whereF, and F are the fluorescence intensities in the ab-
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and, after batch equilibration, separated into particle-bound logK,=alogK,+b, (57)
using glass fiber filter, DOC-bound using C-18 reverse phase

Sep Pak, and freely dissolved phases, in order to determine . . ,
: whereK, andK, are organic solvent-water partition coeffi-
the respectiveK . and K 4 values.

cients. The constantsandb can be calculated knowing only
- the water concentration in the two organic solvents. Equation
11.13. Solubility Enhancement  (SE) (57) has been extended to the cited environmental properties,

The K g0, values for chemicals on humic acids have beenwhlch all may be regarded as partition of a chemical between

obtained by Chiowt al?*° by measuring enhanced solubility 2" °r9anic phase and wat€f.The measurement or calcula-

due to the presence of various amounts of cosolutes and caﬂpn of one propgrty allows prediction of the other to within
order of magnitude.

culating the association constants by Hs) and(19). So- Mc Gowarr°®%%! proposed to calculate solubilities and

lutions containing cosolutes were placed in centrifuge tubesartition coefficients for solutes not forming hvdroaen bonds
with Teflon-line screw caps, and the test compound was sulP? . . ) g nydrog .
sing correlations with the parachor; corrections were intro-

sequently added to each tube in amounts slightly more thaﬁ T
required to saturate the solution. These samples were thenuced to account for hydrogen-bonding interacficOther

16,552 P H it
equilibrated on a reciprocating shaker and centrifuged tauthoré applied these correlations to the prediction of

. ; or K, for pesticidesK,,, or K, values were also esti-
separate the excess solute. Undissolved solute particles §§9m o 107 P . om oc - o
mated using correlations witk,,,, solubility, specific sur-

hering to the meniscus were aspirated from the surface. Ce?éce area, indices of molecular structure, or capacity factors
trifugation and aspiration may be repeated to completely ' ’ pacity

eliminate the excess solute. Subsequently, an aliquot of th reversed-phase high-pressure liquid_chromatography.

: H H 53,554 H
supernatant was carefully withdrawn with a volumetric pipetetog;5e%r ?;I\I/?gvvieirgnzvilligi?ieo dn ngkgfer?hafioo ex?satlivr\:“krela-
and analyzed for determining solubility. ' 9

tionships forK . estimations.

11.14. Adsorption on the Glass  (AG) 12.1. Correlations with Octanol /Water
Partition Coefficients
This method has been used for the determination of the . ) ) )
association constants of PCBs with humic mateffi#\1).4*3 The role of organic matter of soils and sediments in con-
It is based on the measurement of the fraction of compounds©lling the sorption of hydrophobic compounds may be as-
adsorbed on the glass walls of the flask containing a refefSumed to E%glmllar of that of an organic phase in solvent
ence solution without HM and the measurement of the fracextractionZ**"*Octanol has been chosen to simulate natural
tions of compounds adsorbed in the presence of known cor'ganic phases and many authors have demonstrated that ad-
centrations of HM. The PCBs adsorbed on the glass werg0rption coefficients Ko) may be estimated from the
determined by extraction with hexane and analysis of th@ctanol-water partition coefficientsK(,) using suitable
hexane extracts. Equations derived to calculate sorption cor§Orrelation equations.

stants are available in the original paf&t. The relative lipophilicity of organic phases may be deter-
mined by comparing the solubility of a hydrophobic com-

. e pound in each of them. This may be accomplished by ex-
11.15. Humic Acid Titration  (HT) trapolating the observed partitioning to the aqueous

Carboxyl groups in humic acid are responsible both of thesolubility limit (at saturation(S,,), at which the sorbed con-
catalysis of atrazine hydrolysis to hydroxyatrazine and of theentration is designated as the “solubility” in OMs)**’
sorption of the two compounds by humic acfd Titration of
the carboxyl groups and separate measurements of the kinet- Som=KomSw -
ics of atrazine hydrolysis allowed us to determine the equi-

librium sorption constants for atrazine and hydroxyatrazmgChioum has reported that PCE solubilitieS,(.) in soil OM

and the rate constant for atrazine conversion on the catalyngnd humic acid are 42 and 27 mglg respectively, and that

sites. the estimated solubility of PCE in octanol is 72 mg*gA
o . previous stud§f3 has shown that the soil humic acid is about
12. Prediction Methods for the Evaluation half as effective as soil organic matter in sorption of rela-

of Sorption Coefficients tively nonpolar organic compounds. Furthermore, both sor-
bents show a lower solubility power than octanol for PCE,
The experimental methods for the determination of thethus demonstrating a lower lipophilicity. On the other hand,
environmental properties such as water solubility, bioconhumic substances can absorb a larger amount of water than
centration factor, and soil sorption are expensive and timectanol, thus demonstrating a more polar charaCt&here-
consuming and may be very inaccurate especially for comfore humic substances are less favorable partitioning phases
pounds of low solubility. Therefore, some alternative meth-than octanol for nonpolar chemicals. Accordingly, Chin and
ods were proposed for their predictidfibased on the gen- Webef® found that experimental binding constants of or-
eral Collande¥*® equation ganic compounds with humic acidK(, are consistently
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0.2—1.5 log units lower than their respectite,, and that = 1.00 betweerK o andK,, was derived in a stud§® con-
these differences appear to increase with increasing hydrgerning the sorption on sediments of 7 PAHs, benzene, and 2
phobicity. chlorinated hydrocarbons  (methoxychlor and
Karickhoff®® derived the following equation relatin§,.  2,4,6,2,4',6'-HCB). The same relationship was used by
to Ko, 0n the basis of the fugacity model Hassetet all"°to predict theK o value of dibenzothiophene,
Koo= (6% $%)K o (58) which was in good agreement with that obtained from the

_ ] ) ) ~sorption experiments. An equation with constants very close
where the proportionality constant is the ratio of fugacity, the previouga=1.029 ancb= —0.18 was found by Rao
coefficients for the solute dissolved in octanskturated and Davidso® with several pesticides
W‘T wate (¢°) on that bound to natural organic matter g o enbach and Westll applied the linear free-
(¢%). FOrKoc andKoy, to be linearly related, this ratio must energy relationships to partitioning of nonpolar solutés

be independent of solute. Karickhffffound that sorption .
coefficients normalized to organic carbdf,., for hydro- alkylbenzenes and 7 chlorobenzeniestween water and soil
organic matter. A highly significant linear correlatiqa

phobic compounds were highly invariant over a set of sedi ¢
ments and soils and that their values for five compoundg§™0-72 andb=0.49 was found between the logarithms of

(benzene, naphthalene, phenanthrene, anthracene, aiftg averag&,. values and the logarithms of th&,, values
pyreng were related toK,, through a relationship of the for these compounds. The slope parametea=0.72, sug-
type of Eq.(57) gesting that the natural sorbents investigated in that %tsudy are
less lipophilic than octanol and more similar to butaidl.
10gKoc=0.989 100K o, 0364  1*=0.997. Dzombak and Lutt3® observed that for hydrophobic
The near-unity coefficienta, for logK,, substantiates the compounds a series of parallel lines can be obtained when
constancy of the ratio of fugacity coefficients in the organiciogK,,, is plotted against lo4(K;) for sorbents having
phases for this series of compounds. Fitting the linear formsingle OC contents.
Eq. (58), gives Vowles and Mantourg® determined by batch equilibra-
Koe=0.41K,, r2=0.994. tion theK 4 values for benzene and six alkylbenzenes and for
naphthalene, four alkylnaphthalenes, phenanthrene and

This equation allowed us to estimak&, values for many rene, using a surface estuarine sediment with an organic
compounds of a different chemical nature, which were com?Y ' g 9

pared with the experimenttl,.s. Compounds for which sol- CONteNt of 4.02%. The correlation between kqgvalues and
ute speciation could be expectésiich as organic bases with 1€ respective 08y v?lues gives the equation with
pK.>3) were excluded. The agreement between calculated 1-15 andb=—-2.53 (“=0.961), which accommodating
and measuret . values was good, within a factor of 3 or N organic carbon content of 4.0% gives the corresponding
0.48 log units, comparable to typical deviationsKg, re- 109 Kqy—logK,, relationship in whictb changes to 1.13. The
ported for a given compound on widely differing sedimentsauthors demonstrated that tli&, data are more sensibly
and soils. correlated if the hydrocarbons are placed into homologous
A similar linear relationshiga=1.00 andb=—0.21; r? groups, like:

- benzene-naphthalene-phenenthrene-pyreres 1.20; b=1.13; r?=0.998;
- alkylbenzenes: a=0.904; b=—0.46; r>=0.996;
- alkylnaphthalenes: a=0.774; b=0.37; r?=0.992.

.The equation obtained for alkylbenzenes agrees very weljression analysis were adopted, taking the pooledjoal-
with that found for benzene, chlorobenzenes and PABs yes of the same PCB congeners for the three sediments as
compoundssorbed on soif$ dependent variable and Idg. and logk,, as independent

_ 2_ variables.
10gKom=0.90410gKy+0.779 17=0.989. (59) Brown and Flagl® determined theK,. values of nine

Lara and Erngf? found highly significant correlations be- chloro-s-triazine and dinitroaniline compounds with a coarse
tween the experimental ld¢,. values for several PCB con- silt fraction of a pond sediment. These values, that were well
geners obtained with each of three sediments and the respegorrelated with thé,,,, values, were compared with the work
tive logK,, values. However, if theK,s of the three by Karickhoff et al*®® The more polar character of the com-
sediments were pooled, lower correlations were obtainedoounds under examination, however, reduced the precision
The correlation became significantly higher if a multiple re-of estimating sorption from octanol/water partition coeffi-
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cients. A fit of the combined data sets for a total of 19 com- Sabljic et al®®! have recently carried out a systematic
pounds of widely varied propertigd orders of magnitude study to evaluate the quality and reliability of the quantita-
variation in solubility yielded a relationship witha  tive logK,—logK,,, relationships. A system of QSAR mod-
=0.937,b=—0.006, andr?=0.95. Estimates oK. based els has been derived which is based on a reliable set of ex-
on this empirical equation were within a factor of 2 or 3 of perimental or estimated ld,,, data. Particular emphasis has
the measured values. The authors concluded that predictiotieen made to clearly define the boundaries for application of
of this quality would be adequate for many environmentaldeveloped models as well as the quality of estimates. Thus,
modeling applications. for each developed model its application domain has been
A significant relationship exists betweé, andK "8  uniquely defined by unambiguous description of its chemical
for the sorption of 22 nonpolar compounds by various soilgstructura) domain, substituents domain, aXevariable do-
and sediment$a=1.00; b=—0.317;r?=0.980, which is  main. As a result of this study, a series of Kg—logK,,
very similar to the Karickhoff® equation. However, when relationships has been obtained, which are specific for 20
this equation is used to predidf,. values for amino- compound types. Finally, the QSAR model with the first-
substituted PAHSs, the calculated values are significantlyprder molecular connectivity indices has been incorporated
lower than the observed valug¥.These data suggest that, in the derived system of QSAR models since the soil sorp-
although the sorption of these aromatic amines is highly cortion estimates of the predominantly hydrophobic chemicals
related with the OC content of the substrates, the strength dfased on the lol,,, data have large uncertainties, particu-
the sorption is greater than can be accounted for based darly in the logK,, data range from 4 to 7.5.
hydrophobic association of neutral aromatic nuclei to sedi- GerstP®” collected and analyzed sorption data for more

ment OM, as was observed for neutral PAHs. than 400 compounds. He found that the equationK|pys
Some equations were derived for polar compounds sorbel@9 Koy for individual chemical groups were preferred over
on soils. They regard correlations I&g.—logK,,, for: the general equation representing all data, which is
(i) 45 chemicals, mostly pesticidés: a=0.544; b logK o= 0.679 10gK oy + 0.663 12=0.831.
=1.377;r>=0.74;

(i) 105 chemicalganilines, anilides, nitrobenzenes, urea The individual class curves are mostly not parallel to each
derivatives, carbamates, organophosphates, halogenat@tier and intersect at K,,, value of ~2. Both above and
compounds, et} a=0.52; b=0.64; r =0.95. This equa- Delow this value ok, the lines diverge so that use of the
tion, correlating log,y, to 10gK,,,, was obtained from only  total” equation at extreme values d€,,, will result in very
two soil series, but similar results can be derived from resultd2rge errors. Furthermore, application of a polarity correction
with widely differing soils. Brigg&° reported similar equa- term (F.) might improve the fit over a certain segment of the

tions derived from the data obtained with 17 AustralianCUrve, but will at the same time increase the discrepancy
558 122 59 and with ~ @long the rest of the curve so that overall no improvement

soils;>° with lowa soils;““ with Brazilian soils; ' v )
soils and a stream sediment from Eastern CaR&da will be noted. The correction terf. can be obtained by the

(iii) Nonionized phenol” a=0.82; b=0.02; r2=0.98, following expression:
where theK,; values were obtained from th€y; measured

with three sorbents, lake sediment, river sediment, and aqui- Fe= 1/n§n: (log KB -logK %9,
fer material and the respective,. values (0.094, 0.026,
0.0089; whereK ?®js theK .. value predicted from the general equa-
(iv) Nonionized phenold**a=0.75; b=0.62 with a stan-  tion. This enables us to calculate an adjusked value
dard error of fits=0.19 which allows predictions within a adj red
logK2=log KPred-F .
factor of 2. 09 ec =109 oc —Fe

Estimates ofK 4o, With this type of equations were ob- F. is related to the polar character of the compounds; the
tained by Chin and Web®° who collected data of the asso- lower the value of; (non-negative the more nonpolar the
ciation or binding constants with humic acids for 14 com-group; similarly, the greater the., the more polar the com-
pounds (TCE, toluene, PAHs, PCBs, chlorobenzenes,pounds comprising that group.
a-chlordane, and DDJrand obtained a correlation with the
respectiveK,,,>®° having a=0.82 andb=0.1923 with r
=0.96. The experimgntal binding con;tants were consis- 12.2. Correlations with Water Solubility
tently 0.2-1.5 log units lower than their respectig,,;
these differences appear to increase with increasing hydro- Most of the K,.—S relationships were derived between
phobicity. They concluded that humic polymers are morel979 and 1990. In some of them, derived for liquid and solid
polar than octanol and thus comprise thermodynamically lessompounds, solubility of solid compounds was taken as such
favorable partitioning phases for nonpolar organic solutes, awithout including any correction term. This procedure did
already suggested by Chiai al>® not take into consideration that solubility of solid compounds

Correlation between log association constahtg,(s) with  must be modified because of the melting point effect when it
humic substances and l&g,, for PCB congenef$® gave a  has to be examined together with solubility of liquid com-
relationship witha=0.377,b=2.387, and =0.974. pounds.
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Chiou et al!°® determined the linear isotherms for sevenany correction for the solubility of solid compounds.
chlorinated hydrocarbons onto a silt loam soil with 1.6%Briggs‘?® observed that the solubility was not such a good
organic matter and collected from the literature the sorptiorpredictor a,,, for theK . values calculated by Kenaga and
data for several chlorinated compount®CBs and pesti- Goring?‘® for organic pesticides, probably because the effect
cides, which covered over seven orders of magnitude ofof melting point on solubility was not taken into account for
solubilities (§). For all these 15 liquid compounds the solid compounds.
log K, Values were correlated to I&) giving Karickhoff2% reported theK .. expression for nonpolar

logK o= —0.557 logS+4.040 r2=0.988, organic compounds as a function of the fugacity coefficients

for water and soilsediment OM
whereSis in mmol m 3. This result, together with the lack Koo o (60)
of isotherm curvature, is consistent with the idea that the oc ’
uptake of neutral organic chemicals by soil is essentially a In comparingK,, for a series of hydrophobic solutes on a
process of partitioningdissolution) rather than physical ad- given soil or sediment, variations are expected to be domi-
sorption, with a corresponding low enthalpy contribution.  nated by variations in the aqueous phase coefficigfit,due
Similar values of the slope were often obtained in this typeto solute—solvent dissimilarity, and can be related to solute
of relationships: solubility in the aqueous phase. For the series of compounds
taken into consideration by the autiibenzene, naphthalene,
f phenanthrene, anthracene, and pyyef@ which solubility
goes from 1790 to 0.135 g T, one would expect a 3-4
of magnitude of solubility wmol dm 2): orQer of magnitude increase in activity coefficienis,, in
(i) Felsot and Dahf?? derived their equation & going from benz_ene to pyrene. Qn the cher hand, for hydrp—
— 0.539; b=8.012; r2=0.950 for five carbamate phobic solutes in association with sediment or sql organic
carbon, one would expect solute—sorbent adhesive interac-
tions to be quite similar to solute—solute cohesive interac-
tions with a much smaller range of variability from solute to
solute. For a series of hydrophobic solutes, 6§) becomes

(i) An equation witha= —0.561 andb= 3.8 was found
by Gerstl and Mingelgritf® for seven pesticides o
different chemical composition, spanning eight order

insecticides in five soils with various OM contei®.
was expressed in g m.

(i) Kenaga and Gorirfg’ and Kenag®* estimated the
Koc vValues for 358 compounds, mostly pesticides, us
ing an equation, derived from 106 experimental litera- Koe © Yurs
ture data, having= —0.55 andb= 3.64, whereSwas
in g m 3. This relationship gave values of lsg.  Where the reference fugacity state for the solute is taken to be

+1.23 order of magnitude from the calculated valuesthe pure super-cooled liquid. For hydrophobic liquigk, is
at 95% confidence limit. equal to the reciprocal of the mole fraction solubiliy.
(iv)  Karickhoff et al 1% found the same slope of the plots For solutes that are solids at room temperature, a crystal
(a=—0.54;b=0.44;r?=0.94 in which theK,.val-  €nergy term must be added
ues were averages for isotherms run on the coarse silt _ _ _
fractions of two sediments with seven PAHs, benzene, 109 yw=~10g Xsoi~ AS(Tm = T)/(2.30RT), - (61)
methoxychlor and 2,4,6,2/',6'-HCB andS was in  whereT,, and T are the melting and equilibrium tempera-
mole fraction. tures (K), AS; is the enthropy of fusion, an® is the gas
constant. The entropy of fusionAH:/T,) has been
A slightly different equation was derivéd"®*?1%*%(a  tounf-568 15 he not highly variable for many aromatic
=—-0.686;b=4.273; |’2:O.933 with the data for a total of Compounds having “rigid” m0|ecu|e®enera”y 12-15 eu
22 compounds including PAHs, chlorinated compounds, angyith an approximate value of 1353 calmol * K ~* or 56.5
few polar compounds on soil/sediment systéfisyith Sin 3 molt K1, With these assumptions, the crystal energy

g m°. The relationship between ldg, and 10gS (9m™>)  term in Eq.(61) becomes—0.009 53 [T~ 298).
for benzene, naphthalene, and anthracene on estuarine col-Thus, the dependence ¢f,. on solubility can be ex-

loids gave a slope 0f-0.693 and an intercept of 4.851 with pressed as

r2=0.9853% demonstrating that natural colloids and soils/

sediments exhibit similar sorption characteristics to nonpolar logK o= —alog Xsq—0.009 58T,— 298 —b, (62)
organic compounds.

Correlation between l0q,.S and logS (mgm 3) for the
association of PCB$® with humic substances allows to rec-
ognize the influence of the ortho-substitution becakigg. Commonly, the linear regression of lg. vs logX, has
decreases within groups of isomers with increasing numbe[_r)een used with no explicit Ccrystal Oenergy
of ortho-chlorines. This is due to the fact that solubility of contributionl%®195.211.217 For  the five cited aromatic
PCB isomers increases with ortho-substitution. The rEIatiV%ydrocarbon§? the linear regression without this contribu-
equation hag=—0.973 ando=6.186 ¢ =—0.976).

As we have seen, some of the lKg—logS equations
shown so far were derived without taking into consideration logK oc= —0.594 logX,— 0.197 r2=0.945,

whereb depends upon the fugacity coefficieg,.; ideally,
if ¢ is relatively independent of solute approximates
unity.

tion gives

J. Phys. Chem. Ref. Data, Vol. 30, No. 1, 2001



SORPTION OF ORGANIC COMPOUNDS 245

while linear regression including the crystal energy termpatibility with soil organic phase, which was found greater
gives the following form of Eq(62): than the correspggding effect for the same compounds with
_ the octanol phas€” This indicates that soil organic matter is
logKoe=—0.921109X5oi~0.009 53ty —25) ~1.405 inferior to octanol as a partition phase for relatively nonpolar
r2=0.995. (63 organic compounds in agreement with the generally more
. o ) ) polar nature of the soil organic matter with respect to oc-
This crystal energy term significantly improves the quality of 6| - Einally, since variability o/, is small compared to
fit to the experimental data. For solutes that are liquids afy,,; of S, the correlation between Idg,, and logSshould be

25°C, the melting point is “set” at 25°C and the crystal ggqenyially linear. Omitting the molar volume term from Eq.
term vanishes. Also, the fitted coefficieat,for the solubility (65), the present study leads to

term much more closely approximates unity, thus supporting
the assumed dominance gf, in K, variations between sol- logK o= —0.72910gS+0.001 r?=0.996. (66)
utes. Equatior(63) has been used to derid€,; values for
many compoundstriazines, carbamates, organophosphate
and chlorinated hydrocarbonsand was found to estimate
K, usually within a factor of 2—3 of measured valiés.
Equation(63) worked well for low molecular weight com-
pounds but tended to overestimate sorption coefficients
highly chlorinated, high molecular weight compounds, for
which thea value may be in the range of 0.7-0.8. For 47
organic compounds the literatuke,. values allowed to ob-
tain ana value of 0.83 and & value of —0.93.

Briggst?° derived the following relationship for a pool of
several polar(mostly pesticidesand nonpolar compounds
(chlorinated hydrocarbois logKy=—1.14210gSV;,— 3.132 r?=0.955.

logKom=—0.5]log S+(0.01,,—0.25]+0.8 Alkylbenzenes are more closely correlated=€0.994) with
r—_088 the PAHs showing enhanced sorption.
o Lara and Erngf?found highly significant correlations be-
whereSis the molar water solubilityt,, is the melting point  tween the experimental Id§,. values for 33 PCB congeners
in °C. obtained with each of three sediments and the respective
Following Chiouet al,>® to analyze the relative effects on logS values. However, if thek,s of the three sediments
partition coefficient of solute solubility in water, compatibil- were pooled, lower correlations were obtained. The correla-
ity with soil organic phase, and alteration of water solubility tions became significantly higher if a multiple regression
by soil organic components dissolved in water, a referencanalysis were adopted, taking the pooledkQgalues of the
ideal line relating sorption coefficient with water solubility is same PCB congeners for the three sediments as dependent
needed. The authors, by considering the major componentariable and lod,. and logS as independent variables. The
of soil humus to be amorph%%szo?olymeric substances, apegression equation obtained was:
plied the Flory—Huggins theofy"<"“to account for the sol-
ute activity in an amorphous polymer. They derived an equa- logK4=4.669-0.488 logS+0.785logf,c r=0.976
tion describing a reference ideal line relating sorptionwhereSwas in g m3
coefficient to water solubility. The equation, after some ap- The sorption of three groups of polar organic compounds
proximations, is capable of H bonding with inorganic soil surfadé®tones,
log K8m= —log SV, —0.622, (64) alcohols, pheno)shy three soils hgving differer_n organic car-
bon contents was compared with the sorption of nonpolar
whereK?, is the theoreticaK,,, Sis the molar water solu- compounds by the same saifS. A wide variation in K,
bility, and V,, is the molar volume of the solute. values among the compounds and soils has been observed.
The author® investigated the sorption of 12 aromatic The average range @€, for individual compounds among
compounds(benzene derivatives and PQBsom aqueous the three soils was a factor of 3—4 for all compound classes
solutions on a soil having 1.9% organic matter content. Theyexcept phenols, for which the average range was of about a
derived the following regression equation: factor of 100. When phenols were excluded from consider-
_ 2 ation, the relationship observed between water solubility of
logKom=—0.81310g5Vn=0.993 17=0.995, (65 (|} il liquid phas@ m %) andK . in this work showed
whereSis in moles/L andV,, in L/mole. The experimental a constanf=—0.50 and a constatt=3.94.
log K, values show a systematic deviation from the ideal GerstP®? derived logk,.—logS (molan correlations for
line [Eq. (64)] making the slope of the experimental line more than 400 compounds. It was observed that, like
significantly different from —1. Therefore, the effect of K, —K4, relationship, the equations for individual chemical
log SV, is more important than the effect of solute incom- groups were to be preferred over the general equation for all

S The coefficient of lod,,, for a selected group of com-
pounds should approximate the ratio of the change oKlpg
with log Sto that of logK,,, with logS The ratio of—0.729
in Eq. (66) to —0.799 in logK,,, vs logS for the 12 com-
ounds yields 0.912, in good agreement with the coefficient
0.909 of Eq. (59).%°
Vowles and Mantourg® obtained a good correlation be-
tween logk, for 14 aromatic and polyaromatic hydrocarbons
sorbed on a surface sediment antbg SV,,, whereSis the
liquid or supercooled liquid molar solubility and,, is the
molar volume of hydrocarbon
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chemicals, but that a group correction terf, added to the k'=rK,

total equation gave similar results. Solubility of solid com- . . . .
q g y wherek’ is the chromatographic retention factor or capacity

pounds was correcteds(,,,) for the crystal energy contribu- . : .
tion. The results of this investigation showed that in generag’.‘cmr’r Is the volyme phase ratio of Fhe stationary a}nd_ mo
ile phases, anll is the thermodynamic equilibrium binding

the correlation betweeK,. andK,,, is better than that be- pr4 , S
tweenK,. and S or S..,. In many cases the use &, constant.™ Thek” value is given by
instead ofSdoes not result in any significant improvement in K'=(t,—tg)/tg,
correlations. In particular, the classes for whigly,, results ) o )

in the greatest increase in correlation are amides, triazine¥/Nereto is the retention time of an unretained compound and
and dinitroanilines. For these compounds, which have & IS the retentlgr; time of the solute under study.

similar structural unit based on an aromatic ring, the solubil- McCall et al”™ found a good linear correlation between

ity correction term, which was derived basically for rigid !9 Koc for nine pesticides and retention time with C18 re-

molecules, is more apt to reflect true changes in solubilityV®'S€ ph_ase column, ysing 85/15 methanqllwater mixture as
For any other classésarbamates, organophosphorous pesti{n€ mobile phase. This allows us to predic. values for

cides, etd. the combination of a large number of different &1 chemical from its retention time. Hama??érs_howed _
structures makes any correctionSof secondary importance that the distance a chemical moves through a soil column is
only. An interesting point is that the slopes for each indi-inversely proportional to its sorptlo_n coefficient. Therefore, a
vidual class to more or less parallel for thg—S relation- P10t Of 1/(KocX fo) or 1Ky versus distance moved5§5hogld be
ship. Thus, the adjusted curvésalculated using) would linear. Such a plot has been obtained by Mc@akl>> with

be shifted to more or less overlap the “total” curve, which is the nine pesticides and each of the three soils they used.
represented by the following equation: From these results they derived a classification system with

general mobility classes for chemicals based on the retention

log K o= —0.5081l0gS+0.953 r2=0.757 time andK . values

or by

logK oc= —0.51510gSo+1.310 r?=0.716. Retention time
The fact that theK ,—S curves for the different groups are relative to 2,4-D Koc Mobility class
nearly parallel would seem to indicate that the same interags 0-150 Very high
tions affecting a compound’s aqueous solubility also affect1_1 8 50-150 High
its sorption by soil OM. The difference between groujs 1.8—.3.1 150-500 Medium
terceptg might be indicative of differences in the nature of 3 1_4 g 500—2000 Low
the sorbent OM or of basic solubility differences between they 5_7 g 2000—5000 Slight
chemical classes. >7.0 >5000 Immobile

2,4-D and carbofuran leached completely through the col-
umn, therefore retention times were referred to that of 2,4-D.

The partition concept for sorption appears to parallel theChemicals which are more soluble in the organic stationary
theory for reversed-phase high-pressure liquid chromatogrdhase, more hydrophobic, will exhibit longer retention times
phy (RP-HPLC or RPLG.%%"1-573Both processes involve Which can be correlated with the different partition
partition of the solute into the polymerirganio phase. coefficients**™® Linear regression analysis of a log-log
The mineral fraction of soil and the column support interactPlot of the measuret,; values for the nine pesticides versus
preferentially with the polar solventwatep and are thus their RPLC retention timest) gave the following linear
relatively inert to nonionic organic compounds. regression equation:

In RPLC the stationary phase is typically a nonpolar coat- InKo=3.446Int,+1.029 r=0.98.
ing of a long chain hydrocarbofe.g., C18 bonded to an
inert support and the mobile phase is generally constituted bx
methanol/watekgiven as v/y mixtures of various composi-
tions. Woodburret al>* have demonstrated the similarity in
sorption energetics and, therefore, in solute retention mech
nism for PAH retention by the RPLC sorben(sichloro-
alkylsilanes: C2, C4, and G&nd by a soil from the binary
mixed solvent(30/70 methanol/water The RPLC method
would allow us to overcome the difficulty with
log Ky (Koo —logK,,, relationships; first, the uncertainty in
the K,,, values, and second, the necessity of using differen
equations changing substrate or compound types.

The fundamental expression associated with equilibriu
sorption on chromatographic supports is organic matteralkyl CN>octanot>>ODS.

12.3. Correlations with Capacity Factors in RPLC

Estimation ofK,; by this equation appeared to provide
early as good a value as the actual measurement.

Vowles and Mantour&® determined for a series of hydro-
hobic compounds thi€ values for a sediment/water sistem
ind the capacity factors on RPLC using an octadecylsilane
phase (ODS (75/25 methanol/watgrand an alkylcyano
phase(CN) (55/45 methanol/watgr respectively. They ob-
tained a series of loi§,—logk’ relationships and concluded
that the alkylcyano phase is behaving as a similar sorbent to
sediment organic matter for all 14 hydrocarbons and that
I)ctanol and octadecylsilane show progressively larger diver-
mgences; thus an order may be generated
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The divergences in the behavior of these four phases aieg soil, insufficient time is allowed for equilibrium condi-
interpreted on the basis of different polarity, with organictions to be reachedb) the pH may be such that the chemical
matter being the most polar due to the presence of groups measured in the ionized form.
such as carboxyl, phenol, and amine in humic materials and Also Kordel et al %8%8reported that the cyanopropyl col-
octadecylsilane the least polar. Octanol and alkylcyano ar@mns were the most suitable to predici, values. The cor-
intermediate. Aromatic hydrocarbons are more polar thamelation equation for 48 compounds of various classes®iad
aliphatic hydrocarbons; modification of the aromatic struc-a=1.8 b=2.4, andr=0.93, using 55/45 methanol/citrate
ture may then cause greater change in partition to a similasuffer as the mobile phase. This method was compared to
phase(organic matter than to one that is notoctanol or  other approaches based on Ig,, connectivity indices,
ODS. . . molar refraction, and molecular fragmefit.For the data set
Therefore, ODS phase is not the most suitable for the pregnger consideratiof66 compounds from different chemical
diction of K. values for polar compounds, due to nonhydro-dasse}; only the RPLC screening method and, to a lesser
phobic interactions involved in sediment adsorfi6hThe  gyient the lod,,,, method proved to be suitable for predic-

correlation log<,—logk’ improves with increasing water onq 5ol sorption coefficients with acceptable accuracy.
content; one reason may be that the higher water content in Gawlik et al58 tested the applicability of the same screen-

the mobile phase more closely represents the Cond_'t_'oniﬁg technique®® to adsorption coefficients derived from clas-
which prevail when measuring the real soil/water partition

coefficients. However, the correlation coefficient is still low sical batch experiments with five most frequent European
o ' : : il t EUROSOLS.®® The adsorption data obtained f
(r?=0.755); it may be improved if two types of variables, soil types( 3 © adsorption data obtained for

. . . : . more than 40 nonionic organic chemicals belonging to dif-
which reflect polar interactions, are included. One is she .
: . . - ferent substance classes could be correlated successfully with
term, which is derived from molecular connectivity

indices™® (Sec. 12.4, and the other is an indicator variable the respective retention behavior in a liquid-chromatographic

which expresses hydrogen-bonding acti@idg,, the number ?y§te;’n, ;t)hus gllowmg the (lesumatlon of SO'It adfsorptlrc]m c.oell‘,—
of electron acceptor groupdiD, the number of electron do- IClents based on a single measurement of a chemicars

nor group$. The regression equation obtained introducingHPLCI: c_apacny fa_ctor. ' of 4 and d q
the two independent variables are Relative retentionsk’, of protonated and deprotonate

chlorinated phenols were measured on C18 reversed-phase

log K oc= 0.432+0.588 logk/, + 0.52°y  (r2=0.878 columns®*’ For the protonated phenal@—4 chlorine substi-
tution) the mobile phase was 50/50 methanol/water, acidified

logKy=0.471+0.578 logk,,+0.17ZHA+HD) to pH~2. Correlation lok’—logKy, whereK, values were
measured by batch experiments with two sediments and one
(r*=0.863, aquifer material, were allowed to obtaily values for

2,3,4,6-TeCP and PCP, for which the contribution of depro-

, . 0 . .
W:ere kl’l"_hls t?e Cap"’?c"y f?tht).r atdl?Of water in mlobllet tonated species were large at the adopted experimental con-
Fior?:\?. hgi ?:;er; gzlggtczgligrlc;r;tin?aetlinror; dgorot?cf)r? sc:eif?ﬁtions. Similar correlations derived for the same compounds
onary phas 9 P predominantly as phenolate anions (pHL.5) showed that
cients on soil for both nonpolar and polar chemicals by add; . ; .
. . L . they are retained in the same sequence as the corresponding
ing a second variable that takes nonhydrophobic interactions >, ~. L . . s .
into account nonionized phenoals, i.e., increasing retention with increasing

Hodson and William@® found a great increase in correla- octanol/water partition coefficient of the nonionized com-

tion on changing from the octadecylsilane column to the Cy_pound. . .
anopropyl column. An increase of the water content of the S_zaboet_z_a prep_ared_ an RPLC !oackmg material bear-
mobile phaséwater—methanolfrom 25% to 45% results in ing |mm0b|I|;ed humic acid and studied the effect of (?hang-
an improvement in correlation. They used seven referencl'd the mobile phase water content on the correlation be-
compoundsthree benzene derivatives and four PAtaving  tWeen log(capacity factorand logK.. In order to eliminate
reliable logK,,. values taken from the literature and measuredSelective solute—solvent interactions, they usedkjpgthe
their capacity factorgcyanopropyl column, mobile phase capacity factor obtained by extrapo!atlon of retention data
45% wate). A very high correlation was found witm  from binary eluents to 100% water instead of usingKog
=2.70,b=2.04, andr?=0.992. Using this relationship, the the capacity factor obtained from binary eluents. They con-
value of logK,. was determined from the measuiedvalues ~ Structed a calibration curve using the kg values from the

for 22 compounds of different types, including pesticides literature for ten compound®enzene, five benzene deriva-
benzene derivatives, and phenols. In most cases there wiyes, and four PAHsand experimentally determined l&.
good agreement between the reported valtté®.(L logK,o) By using this calibration curve they have redetermined
and that obtained by RPLC. In some cagbslogenated logK,. for the same compounds and for four other PAH
compounds and phenoglghe logK,. values obtained by compounds. By way of comparison they have also deter-
RPLC were higher than the literature values obtained fronmined logK,. on ethylsilica phase they have synthetized.
soil adsorption measurements. Two possible causes of errdihe correlation equations for the ten reference compounds
have been suggeste@ when measuring lol,. values, us- are the following:

| 584

J. Phys. Chem. Ref. Data, Vol. 30, No. 1, 2001



248 DELLE SITE

octanol phase: lof,.=1.023logK,,—0.578 were in very good agreement with the literature values,
5 showing that humic acid phases are useful to deteridine
r°=0.922 values without using calibration curves. It has been demon-
ethylsilica phase: |08 .= 1.370 logk/,+ 1.545 strated that the mineral phase has little influence upon sorp-
tion of organic pollutants by humic acid, which is the prin-
r2=0.950 cipal organic component of scif®

S ) The same authord/ as part of the development of a liquid
humic acid phase: lofo.=0.948 logk,,+1.781 chromatographic procedure for predictikg, values of or-
r2=0.986. (67) ganic poIIutaqts, evg!ugted twp ;ilica-dgrivatized phases,
formed by immobilizing salicylic acid (SaA) and
These equations indicate that it is more accurate to eStimaB‘ahydroxyquinoIine(HQ) on silica, to simulate the constitu-
log Ko fromk;,, determined from the humic acid phase, thanent groups of humic acids. The correlations betweerkigg
via a single relationship between lsg; and logk;, on the  and logk’, were similar and appeared to be better than the

ethyl phase or by a lol§,. —logK,, relationship. Thus, from  correlation made between I, and logK,,. The correla-
the divergences for the ten chemicals, the following ordekigns are

can be generated: for SaA:
organic matter on the soil logK o= 1.037 logk,,+0.471 r2=0.948
>immobilized humic acid-ethylsilica>octanol. for HQ:
This is the order of decreasing polarity of the media. The logK ,.=1.002 logk!,+0.201 r?=0.931
oc=1. wtO0. .931.

log K, values obtained by using the immobilized humic acid
phase are in good agreement with the reported values for all Then, it has been demonstrat&tthat the prediction of the
the reference compounds. Finally by increasing the watesoil adsorption factor lo¥,., by usingK,, or the retention
content from 40% to 60% in the mobile phase improves thdactors determined by RPLC, can be improved by multilinear
correlation; this is partially due to the reduction of errors inrelations in which the Hildebrand paramet&¥®>® repre-
calculating the capacity factor when water content is highersents the second independent variable. This parameter is re-
Also, the high water content of the mobile phase representéted to the cohesion energy and the molar volume of a com-
more closely the conditions of soil/water sorption in the en-pound and the cohesion energy between liquid molecules is a
vironment. function of polarizability, ionization potential, and dipole
Szaboet al®® have then used the same technique withmoment. The results indicate that the contribution of this
two humic acid columns prepared with two different tech-variable is higher for more apolar stationary phasesade-
niques. The first was the same already used in the previowyl and phenyl silica phasgsWhen the capacity factors ob-
work,>%* named chemically immobilized humic acid silica tained from the humic acid phase are considered, this contri-
gel (CIHAC) and the second was named physically immobi-bution seems to be negative. This may be due to the fact that
lized humic acid silica phas@?lHAC). The potential of the extracted humic acid may be somewhat more polar in nature
two columns for determining soil adsorption coefficientsthan undisturbed soil organic matter.
(Koo was compared; loH,. values were estimated from
log K, versus lodc, using the same reference compounds of
the previous work® While the CIHAC column gives Eq.
(67), the PIHAC column gives the following equation:

logK .= 0.963 logk!, +2.436 r2=0.994. (68)

12.4. Correlations with Molecular Descriptors

It has been observed that the experimental determination
of Kon(Koo Values is often a costly and time-consuming
From a comparison of Eq#57) and(68) it is evident thatthe  process and it is also very inaccurate for compounds of low
physically immobilized humic acid phase is slightly superiorwater solubility (DDT, lindane, and PCBS®! The alterna-
to the chemically bonded humic acid. Perhaps this superiotive methods based on correlations with solubility or
ity reflects the nature of the association of humic acids withoctanol—water partition coefficients are inaccurate too, be-
the mineral phase in the environment. The authors have therause it is impossible to determine these parameters accu-
calculated the&ky values for the same compounds using therately for compounds whose solubility is below 1 ppm.
relationship Therefore Sabljit™! proposed applying molecular topology

K=KV, /V and q_uantita_tive structurg—activit_y rela_ltio.nshi(@SAR)

wivi TS analysis to this problem, with the aim of finding a parameter
whereV, is the volume of the solvent required to elute athat will describe the relationship between the molecular
solute associated with the stationary phase in the RPLC coktructure of the compounds and their sorption by soil with an
umn, corrected for the volume retained in the pore spacesccuracy independent of its magnitude. The structural pa-
and Vg is the volume of the solid phase. ThekKg values rameters used in this investigation are the molecular connec-
were then transformed to th€,. values by using the carbon tivity indices (MCls), that were successfully applied to esti-
content of the humic acid on the phases. Thikggvalues mate both biological parametergenzyme induction,
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biodegradation, toxicity, ete>? and constants of environ- Statistically, Eq.(71) accounts for 95% of the variation in
mental interest(solubility, Henry’s law constant, partition the logK,, data. This is as good as can be expected since the
coefficients, etg.*! accuracy of theK,,, data is approximately 10% for com-
Another possibility of computing thermodynamic proper- pounds with high water solubilitylow K,,) and up to 1
ties of organic compounds is the use of prediction methodsrder of magnitude poorer for weakly soluble compounds
based on the consideration that a molecule is a collection dhigh K,).2" The alternative correlations I&vs logKom
molecular fragments. Each of them makes a distinct contriand logK,,, vs logK,,, were also examined, and both were
bution to the thermodynamic property, which is relatively found to be inferior to Eq(71).
independent of the rest of the molectfeThis concept was  Equation(71) was ther®’ applied to other 31 compounds,
introduced by Leoet al®®® for the estimation of theK,, including chlorobenzenes, PAHSs, alkylbenzenes, chlorinated
values and was used to predict also sorption inalkanes and alkenes, heterocyclic and substituted PAHs, and
soil 96:116,108,.211 chlorophenols. Comparison of the observed and predicted
The concept of molecular connectivity was introduced bysoil sorption coefficients demonstrated that the molecular
Randic®® and further developed and extensively used byconnectivity model is very accurate in predicting the soil
Kier and Hall****®**MCls are derived from the assignment sorption coefficients. The average difference between pre-
of a numerical adjacency value to each atom other than hydicted and observed soil sorption coefficients is only 0.24 log
drogen in the molecular skeleton. This value corresponds tanit, and more than 90% of the coefficients are predicted
the bond number or the valence of each atom. Simple indicewithin 2 standard deviations. Only 1,2,3,4- and 1,2,4,5-
(x) are calculated by assigning to each nonhydrogen atom 8eCBz and 2,3,4,5-TeCP soil sorption coefficients are pre-
delta value() equal to the number of atoms to which it is dicted outside the 2 standard deviation range. The author
bonded. Valence indiceg{) are calculated by assigning to noted that the experimental soil sorption coefficients are
each atom & value equal to the number of valence electronsfrom a laboratory which tends to report high€g,, values
not involved in bonds to hydrogen atoms. These indices mafor chlorinated compounds than other investigators. Then all
be identified by an order and a type. The order refers to théhese compounds except the three outliers were combined
number of bonds in the molecular structure and the typavith the compounds of the previous stddlyinto a single
refers to the structural fragment: path, chain, cluster, andegression model. The resulting molecular connectivity
path cluster. Different orders correspond to each type. model for the quantitative description of soil sorption coef-
For instance, the first order valence MCI can be calculatedicients was
by dissecting the skeleton structure into first ordene N
bond fragments. Each fragment is defined by two delta va- logKon=0.53"x+0.54 r=0.976. (72)

!egce values(,j;l for ea(;lh fr?gm.er? tone can calculate a fragme@quations(?l) and(72) are statistically significant above the
Index according to the algorithm 99% level and both have similar levels of accuracy. Thus,
Cij=(8)e) -05 (69 the range of applicability of the molecular connectivity
model is extended to all the cited classes of compounds. The
and sum of fragment index values to get first-order valencewthor then examined the predictive ability of empirical
molecular connectivity index models based on the octanol/water partition coefficients or
1V=3 (oV6Y) 05 (70) water solubili_ty_ for th_e com_pogr_1ds_ used in th_is work. He
(g ' found a surprisingly high variability in the experimenkgl,,
On this basis Koctf® found a good correlation between data(the ranges are varying between 0.5 and 3.3 log units
logK, and first order valence molecular connectivity index This variability and the wide variety of reported quantitative

for a series of 18 hydrophobic organic compounds linear models describing the relationships used to predict soil
L sorption fromK,, values resulted in a range of predicted soll
logKo=0.445+0.673"x") r=0.974, sorption coefficients over 1.5 log units. This result is far

inferior to that obtained by the molecular connectivity
model, for which the standard error and/or average differ-
ence between the predicted and observed soil sorption coef-

The simple first order MCI{y) can be calculated in the
same way[Egs. (69) and (70)], but by assigning to each
nonhydrogen atom it§ value, which is equal to the number ficients is below 0.3 loa unit
of adjacent nonhydrogen atoms. - 109 | . .

Sabljié®* derived the simple zero, first and second-order The problem of having a single correlation model relating

MCls for 37 compounds: eight PAHs and their alkyl deriva- log K to MCI.S for hyfjrophob!c and polar compognds can
tives, seven chlorobenzenes, eight PCB’s plus DDT an e solved by introducing one index or a combination of in-

DDE, and 12 chloro- and bromoalkanes or alkenes. He alsgices. to estimate the Qonhydrophobic contributionKt&.
collected from the literature the respective experimeKta| ahnick and Doucetté® obtained a large improvement of

values. The best linear relationship was obtained betweeWﬁ rsdgiressrloir\wl rr}o?el ?f t?er f[yfr?] l:s?dkb)?riaﬁilmcll:glnrg ni
log K,m @nd the first order molecular connectivity index anondispersive force factor term to take into account organic

chemicals with substantial hydrophilicity. This improvement
log K o= (0.55+0.02 *y+(0.45+0.12 r=0.973. was accomplished by replacing oxygen and nitrogen atoms
(71 with carbon atoms to compute MCls related to molecular

J. Phys. Chem. Ref. Data, Vol. 30, No. 1, 2001



250 DELLE SITE

size. In this way the resulting molecule is largely nonpolar. —0.16NoCly) r=0.995. (73

The nondispersive force factor can be computed by ) ] )
The introduction of the second variable, the number of ortho

Ax=(X)np= X chlorine (NoC}) made significant improvements to the

where (), is the MCI for the nonpolar molecular structure M0del, and helped to explain all of the remaining variation in
and x is the MCI for the corresponding polar structure. For the 10gKqom data. Equatior73) accounts for almost 99% of
testing the effects of inclusion of thiey values in the regres- the variation in the lofsom data. The NoGlvariable seems
sion model, a subset of 56 organic compounds was used Provide a good estimation for the extent of nonplanarity of
Values for logk,. were obtained from the literature. When PCBS, thus correcting imperfections of theindex which is

the values were given as lég,,,, they were converted to ©Only atwo dimensional descriptor. The authors observed that

log K, by adding 0.24 log unit to the tabulated lisg,,. The  this model, when compared with existing models for PCBs

linear regression involving only log,. andy was association with humic substandesrrelations withK,,,, S,
and TSA,*® shows superior performance in accuracy and
logKo.=0.44'x+0.34 r=0.71, future applications.
while usingly and AlyY the following equation was ob-  Laraand Ernsf? measured sorption of 18 PCB congeners
tained: on three sediments. They used a multiple regression analysis
betweenK,, as the dependent variable, and the OC content
logKoc=0.53"x —2.00 *x'+0.64 r=0.969. (foo of the sediments, théy value, and the number of

This model was then tested by choosing a different subset dirtho-chlorines (NoG), as the independent variables. While
40 organic chemicals and their correspondingkggfrom  the two combinations los—(*x,logf,) and logKq
the literature. Predicted Idg,. values obtained in this way —["x,(*x)?1ogf,c] resulted in high significant correlations,
showed a standard deviation from the experimental values ¢he model developed using the quadratic function®gf
0.37. The largest difference between calculated and experNOClo and logfo.

mental values was 0.82. _ 1 1,2
logK4=—16.170+4.663" y—0.24
Dobbset al>%* found that log{,,, obtained for ten com- G X &x
pounds(alkylchlorides, chlorobenzene, pesticiglesrbed on —0.06Q NoCly) +0.692 logf ¢

wastewater solids correlated with the modified Randic in-
dexes giving the relationship

logKom=1.79+0.29%y¥ r=0.97. was ablg to explain almost 93% of thg observed variance and
co8 o to predict logky with an average difference between ob-
Meylanet al>*" developed a new estimation method basedsgryed and predicted values of 0.056 log units.
on 1y and a series pf sta_tisticall_y deriveq f_ragment contribu-  The dependency of both equilibrium and nonequilibrium
tion factors to predict soil sorption coeff|c.|ents for nonpqlarsorption coefficients with soil-solute systems on topological
and polar compounds. The general equation used to estimalscriptors representing structural properties of the solutes
the logK, of any compound is was investigatef®® For both equilibrium and nonequlibrium
log K o= 0.53"y + 3 PN, parameters, the first order valence mplecular gonnectivity
) ) ~ (*x¥) was found to be the best topological descriptor. Most
whereX PN is the summation of the products of all appli- of the rate-limited sorption behavior could be explained by
cable correction factors multiplied by the number of timesgccounting for the size and structure of the solute molecule,
(N) that fragment occurs in the structure. The combinedyg jngicated by the good correlation between the rate coeffi-
training set _mcludes 189 compounds. Summary statistics fogjant andly". This supports the contention that rate-limited
the correlation of experimental versus calculatedKggfor sorption in these systems is controlled by a physical diffu-
the 189 compounds are correlation coefficient; 0.977,  gion mechanism.
standard dew:%ggn, S$80.230, and mean error, MED.182. The characteristic root inde$CRI) model was proposed
Sabljic et al>™" used first order MCls to accurately de- aq 5 valuable tool for estimating soil—sorption coefficients by
scribe the association of PCBs with dissolved marine humigpq application of QSPR technigf® The model was ap-
substances. The association coefficients f%G PCB conggjied to chlorinated benzenes, phenols, and biphenyls. The
ners were those measured by Lara and Ermsthe best  cgjculation of the CRI starts from the hydrogen suppressed
correlation is obtained betweety,, coefficients and a qua-  gkeleton of a molecule. First, each nonhydrogen atom is as-
dratic function of the first-order MCI signed a delta value, which is calculated from their electronic

logK gom= — 21.42+5.301 y— 0.251y)2 r=0.974. configuration by the following equation:

Then, three additional indicator variables, the number of 8'=(Z2"-h)[(Z-2"-1),

orth(_), meta, and para chlorlng substituents, were _tested Wherez" is the number of valence electrons in an atanis

multivariate regression analysis. The best two variable re: : .
ression model is the atomic number, anld is the number of hydrogen atoms

g bound to the same atom. The CRI is the sum of the positive

log K gom= — 19.44+ 4.831y—0.221y)? characteristic roots obtained from the characteristic polyno-

r=0.964
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mial of the matrix with the entries calculated from the elec- r=0.968.
tronic input information(atomic §¥ values by the following . . I
equation: Increa3|r_19V| Iegds to dec_reasmg s_olubl_hty in water_ and
thereby increasing adsorption to soil/sediment organics. In-
wij=(8/5]..... on) 12, creasing dipolarity and polarizability lead to increasing water
o } solubility, which in turn decrease adsorption to the soil or
wherei,j,..... N correspond to the consecutive nonhydrogengediment. Increasing hydrogen bond acceptor basicity of

atoms. The entriesyij, of the matrix are calculated by con- ¢mpound favors solubility in water over the soil organics
sidering the shortest path to any other nonhydrogen atoms. iy, should lead to decreased adsorption. Accuracy of the
the case of equal pathsv(j =wji) clockwise direction was | SgR predictions is comparable to that of molecular connec-
chosen. So, all possible orders .of the C(_)nnectlwty index ®Xivity models, while range of applicability of the LSER is
cept zero order for each chemical are included in the cOnpgg wide than molecular connectivity models, because sol-
structed square matrbtcm). Diagonal entriegwii, wjj) of  y4tchromic parameters for complex molecules are not as
the matrix are zero assuming that there is no path bonding t@,jly found by the present parameter estimation rules. Cal-
the atom itself. The final equation, relating lég. to CRI, ¢ jated log},. values are compared with the experimental
was obtained from 36 literature data fg; and is values for 11 compounds. The average difference is 0.36 log
logK .= 1.034 CRK-0.441 r2=0.964. units, which is the same as the standard error of estimate
obtained from the LSER model.

The average difference between predicted and observed soil
sorption coefficients is only 0.17 log units. 12.6. Prediction from Vapor Sorption  (LSC)

Despite these often encouraging results, correlations of
more than 400K,. data by GerstP? with the respective The sorption of compounds in vapor phase onto the dry
MCIs demonstrated that the use of these indices alone wexadose-zone soil HA is measured with a static sorption
inadequate for predicting sorption values with the exceptiorchamber’®® Either water vapor or compound vapor are intro-
of a few homologous groups. Multivariate analysis of theduced into the sorption chamber containing 10-15 mg of
entire data base failed to improve regressions. Simple andacuum-dried soil HA on an electrical microbalance at
multiple regression analysis indicated that the useSafr 23 °C. The mass of vapor sorbed to the HA is determined by
Koy for each individual group of compounds was highly the increase in the weight of the soil sample at equilibrium.
preferable and use of MCls for predictive purposes, based ohhe corresponding vapor pressure of compound or water in
20 test compounds, does not provide adeq#atevalues. the system is measured with a Baratron pressure gauge.

The uptake of volatile compoundsg g‘l) on soil HA is
highly linear over a wide range of relative pressuréR°),
where P is the equilibrium partial pressure arief is the

Park and Le®? reported the use of the Kamlet—Taft sol- Saturation vapor pressure of the cognpound at the system
vatochromic parametéf® in the linear solvation energy re- {€mperature. Isotherms approachi>"=1 show a general
lationship(LSER®* to correlate and estimate bioconcentra-St€ep rise due to an induced vapor condensation onto the
tion factors in fish, adsorption coefficients on soil andexterior surface of the humic sample. Extgapolatmg the linear
sediments, and interfacial tensions of organic nonelectrolyteBOrtion of the vapor phase isothermsriP"=1 the LSC is
with water. The LSER equation for a propef§P has the obtained. The values of LSC, converted to volume basis us-
form ing the density of the sorbed liquid, gives the vaIueQﬂgs,

which are strikingly similar among the relatively nonpolar
SP=SRy+mV//100+s7* +dé+bp+ae, (74  organic liquids(the averageQ?, value is 0.018 crhg * of
whereV, is the intrinsic solute molecular volume, scaled byhumIC acid. The _relatlve invariance OT.LSCS suggests a
1/100 so that it should cover roughly the same range as th eans for assessing the sorption capacities of other relatively
nonpolar compounds on HA and, consequently, the corre-

other independent variables*, B, and « are the solvato- di i i OM. if th lati i i
chromic parameters that measure dipolarity/polarizability,S.pon Ing capacities on sot » [T the refative sorption ettl-

hydrogen bond acceptor basicity, and donor acidity of the-'€ncy of HA and soil OM is known. The equation
qompound, respectivel_y, andl is a “polariz_ability correc- ng: KomSw (75)
tion” parameter. Equatiofi74) allows us to give quantitative . _ N . .
information on the solute—target system interactions whicf!Ves @ means of calculating the limiting partition capacity of

determine the property of interest. Tihe,, data were as- the solute on soil OM @) knowing the partition coeffi-

sembled for 42 compounds whose solvatochromic param(-:Ient of the solute between soil OM and watkiof) and the

eters were known or could be estimated. The coefficient water solubility of the soluteg,). It has been demonstrated
was found to be statistically zero and thus the team)(was that the ratiosQ,y/Qp, for five compounds are fairly con-

removed in the correlation. The resulting multiple regressiorrc‘tam and their average value is a.bOUt 2:3. Thls result SUg-
equation was gests that the soil OM as a whole is about twice as effective

as the HA isolated from soil OM in uptake of relatively
logKy.=0.23+4.84V,/100- 0.57* —0.595—-1.118 nonpolar organic compounds. Given tlﬁﬁleﬂa is ap-

12.5. Prediction Based on the Linear Solvation
Energy Relationship (LSER)
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proximately 2, one can predict the approximétg, values 13. Analysis of the Data and Comments
for other relatively nonpolar compounds from E@5). For
organic liquids, the calculation is carried out first by assum-
ing Q% (cmPg™ %) =2QP, (cnPg™Y) with Qp, being 0.018
e . 0 _ 0 _

cm® g~ and then convertin@g, (cng™?) to Qo (Mg g™?) The sorption coefficients in aqueous phase for organic pol-
by using the liquid density of the compound. Trj? Same Proyytants belonging to different classes are collected in Tables
cedure applies for solids except that_t]g&a(crrﬁg )value  4_g together with the sorbent characteristitsture, or-

is to be corrected for the melting point effect on solid solu-ganic carbon(OC) content, cation exchange capacige),

oy . 0 _l . . .
b|||t.y,. that is, tthha(cnPg ) is tp be multiplied py .the specific surface areéSA), etc] and the presence of salt in
activity of the solid(in reference to its supercooled liquidt th lution. When th fsalti ; .
the system temperature, which is defiriede also Sec. 12.2 € aq”e"‘,*s ol |o'n.' en e_ presence ot salt 1s no spe'C|-
fied, sorption coefficients are intended to be measured in

as distilled water. The last columns are concerned with tem-
Ina=—(AH{/R)[(Ty=T/(TTw], perature, experimental method adopted, and literature refer-

where a is the solid activity at the system temperatdre ence. When temperature is not specified, room temperature is

AH; is the enthalpy of fusion of the solidR is the gas con- assumed. Sorption data obtained with prediction procedures

stant, andrl, is the melting point. Th@gm(mg g Y socal- are also listed.

culated is then divided b, to give the estimate#{,, [Eq. The first column contains the sorption coefficients, ex-

(75)] The Kom values estimated for a series of ten com- pressed as |Ogd(cm3 gfl) or |og Kf values and their respec-
pounds with this procedure are only slightly greater, by lessjye exponents ().

than a.factor of 2, than the Iitgrature observ_ed values. Only Taking into account that the empirical Freundlich coeffi-
the estimated,,, for p,p’-DDT is about four times as large _cientK; is equal toq whenC equals unityfEgs.(4) and(5)],

as the observed value. This difference may be due to a sig- o .
e S - . .~ dts value depends on the units in which both the concentra-
nificant reduction in solubility, other than the melting point

effect, in OM as the size of the organic compound increaseéi.on in sorb<_ant qnd the concentration in water are exp_r_es.sed.
It is quite possible that the lower observ&d,, for DDT Thus, con_S|de_r|ng that mpst autr_ul)rs used the g_qwhbnum
results partly from an enhancement of the DDT water solu£oncentration in sorbeng in ug g =, and the equilibrium
bility by dissolved and suspended OM in soil-water systemsconcentration in wate(, in ug cm ° all otherK; data were
The small differences amori§,y, of the other compounds converted toxg'~*"cm®" g™*. This conversion appeared
may be due to variations of OM composition between soilshecessary to have a common basis of comparison of the sorp-
- . tion data, especially when the values of Mere not very
12.7. Prediction by Flory—Huggins Model  (FH) close to 1. As a matter of fact, it was found that, when for
Chin and Webéf® applied a modified Flory—Huggins instance thés were given on a molar bagigin xmol kg™
model(Sec. 12.2in conjunction with solute aqueous activity and C in umol dm 3)149:158403.64365%nd 1h was on the
coefficients data to estimate the association of organic corsrder of 0.98 or 1.02, the difference between their values and
taminants to humic and other organic polymers in aqueouthose calculated on mass basis could be of few percent, but
phase. They used an expression similar to that derived byecame as large as more than 10% if tvas 0.90 or 1.10.
Chiouet al*® Many otherK; data were obtained with a great variety of
log K 4= log(") +10g( Vi /V;) — l0g p— (1++ x)/2.303, different. gandC -units whigh, when converteq usihg the
(76) fappropﬂate equation, sometlmgs showgd sensple differences
increasing more and more by increasing the difference be-
wherey!" is the activity coefficient for the solute in the aque- nween 1A and 1. When such conversions were completed,
ous phase, Y/ is the molar volume of watel/; is the molar  onjy the Freundlich data having the respective ttalues in
volume of the target compoung,the density of the polymer o range of~0.9 and~1.1 were used to calculaté,. val-

added to ultimately express, in terms of volume per unit o5 taking into account that the error involved assuming
mass, andy is the Flory parameter. Equatidii6) was ap- linear isotherm was acceptaliieio5:562

plied to predict the equilibrium binding constants for 14 tar- In the second column the 136, or l0gK g, data(cm® g

get compounds in Aldrich or Fluka humic acid/water system. . ) . .
The solubility parameters of “humic like” organic “surro- of OC) are given as found in the literature or calculated using

gates” having well-defined physicochemical properties werethe OC fraction in sorbents. Sorpuon coefficients expressed
used to calibrate the model. Predictions based on model cal®S Kom Were transformed &, using the factor 1.724. The
brations to methyl salicylate agreed well with experimentaiSame factor was used to transform OM data to OC. Calcu-
values for the binding of the target compounds, exhibiting dated values for log, or logK,, are indicated in square pa-
wide range of properties, to commercial humic acid subrentheses. Only the Idg,. values obtained when the sorbent
strates. The predicted dg; values were converted to lag, ~ OC content was=0.1% were reported.

ones; these lol,s agreed within less than 0.5 order of mag- For single-point sorption dat&y and K, values were
nitude with observed values for all cases studied. reported only if the equilibrium solution concentration was

13.1. Data Collection and Effects of the
Experimental Procedure
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TaBLE 1. Sorption coefficients for monoaromatic hydrocarbons
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log Kq Sorbent compositiof%)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°C) Meth. Ref.
Benzene
—-0.86° 100 Montmorillonitg<0.125 mm 22 BE 171
(0.89 treated with HO,
—0.86° 100 lllite (<0.125 mm) treated with 22 BE 171
(0.79 H:0,
—1.58° 100 Kaolinite(<0.125 mm treated 22 BE 171
(0.98 with H,0,
1.73° 100 Montmorillonite-Al;pH 4.2; 25 BE 170
(1.08 CE=80me/100g
0.61° 100 Montmorillonite-Ca; pH 6.6; 25 BE 170
(0.99 CE=80me/100g
1.00 [1.74 18 Muck (<1 mm) 22 GP 517
—-1.10 [1.37] 95.5 3.2 1.3 0.39 Eustis saik1 mm) MD 517
-0.15 1.58 49.8 30.7 194 1.84 Riddles soil top layer below corn 20 BE 605
residue; pH 5.0; CE9.0 cmol/kg
-0.54 1.49 49.8 26.0 24.2 0.94 Idem; below top layer; pH 5.3; 605
CE=18.3 cmol/kg
-1.96 [0.58] 98 1 1 0.29 Borden soil; 0.01 N CaCl MD 600
0.49 [1.39 60.3 24.0 15.7 12.6 Mt. Lemmon soil; 0.01 N CaCl MD 600
0.05° 1.63 1 31 2.6 Hastings soil; pH 5.6; 25 BE 170
(0.89 CE=17me/100g
0.08° 1.82 15 34 1.8 Overton soil; pH 7.8; 25 BE 170
(0.99 CE=29me/100g
—-1.12 1.58 97.3 2.2 0.5 0.2 Forest soil; pH 5.6; MD 344
CE=0.48 me/100 g
—0.02 1.64 65.2 25.6 9.2 2.2 Agricultural soil; pH 7.4; MD 344
CE=9.0me/100 g
0.30 1.73 69.5 20.5 10.1 3.7 Forest soil; pH 4.2; MD 344
CE=2.9me/100 g
-0.09 1.74 1.49 Captina sil soil; pH 4.97; BE 606
0.01 M CaNQ
-0.37 181 0.66 Mc Laurin sl soil; pH 4.43; BE 606
0.01 M CaNQ
-0.24 [1.34] 56.6 22.0 21.4 5.8 Marlette soil(A horizon); 20 BE 222,
2.59 pH 6.4; CE16.4 me/100 g 223
0.89 [2.08] 10.0¢ Idem-HDTMA complex 222,
6.48 223
0.68 [2.04] 7.43 Idem-DDTMA complex 222
4.37
1.22 [2.65] 4.85 Marlette soil(Bt horizon- 20 BE 222,
3.71 HDTMA complex 223
0.89 [2.59 2,73 Idem-DDTMA complex 222
1.98
0.32 [2.25] 1.74 Idem-NTMA complex 222
1.18
1.20 [2.69] 4.38 St. Clair soil (Bt horizon- 20 BE 222
3.25 HDTMA complex
0.58 [2.66] 1.12 Oshtemo soilBt horizon- 20 BE 222
0.83 HDTMA complex
[—0.46] [1.50] 9 68 21 1.9 Woodburn soil; CE 14 me/100 g 20 BE 55
(1.1]
[1.32] [1.57] 64.0 Peat extracted with 0.1 M NaOH; 24 BE 229
0.005 M CaCj)
[1.10] [1.34] 57.1 Peat; SAN,)=1.5 n/g; 24 BE 229
0.005 M CaC}
[0.88 [1.16] 53.1 Houghton muck soil; 24 BE 229
SA(N,)=0.8 nf/g;
0.005 M CaC)
1.83 [2.62] 16.44 VSC; vermiculite-HDTMA,; BE 225
20.5° CE=80 cmol/kg
1.59 [2.67] 8.46 1 Mt-1; illite-HDTMA,; BE 225
10.5¢ CE=24 cmol/kg
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TasLE 1. Sorption coefficients for monoaromatic hydrocarbons—Continued
log Kg Sorbent compositiof26)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°C) Meth. Ref.
2.26 [2.9]] 23.00 SAz-1; smectitéhigh-charge- BE 225
28.7 HDTMA; CE=130 cmol/kg
2.09 [2.78] 20.60 SWa-1; smectite-HDTMA; BE 225
25.7 CE=107 cmol/kg
1.72 [2.48] 17.46 SWy-1; smectitéow charge- BE 225
21.8 HDTMA; CE=87 cmol/kg
1.77 [2.52] 18.15 SAC; smectitélow-charge- BE 225
22.6° HDTMA; CE=90 cmol/kg
0.48 [2.44] 0.94 KGa-2; kaolinite-HDTMA; BE 225
117 CE=4 cmol/kg
[0.1Q] 44.4 Cellulose; SIN,)=2.3 nf/g 24 BE 229
0.005 M CaC}
1.79 [2.55] 21.6 HDTMA-smectite complex BE 224
17.3
1.71 [2.59 16.2¢ Idem 224
13.0
0.96 [2.11] 8.9 Idem 224
7.1
-0.33 [1.89 91 8 1 0.6 Aquifer material LE 428
—1.05 95 3 2 0.071 Allerod-1 aquifer materi@. m); BE 208
SA=1.7 nflg
-0.92 96 4 0 0.048  Allerod-2 a.m.; $4,)=2.0 nf/g BE 208
—1.40 98 2 0 0.020  Borris a.m.; $W,)=0.3 n?/g
-1.30 97 2 1 0.010 Brande-1 a.m.; 8%)=1.7 nt/g BE 208
-1.15 97 2 1 0.020 Brande-2 a.m. BE 208
-0.52 [2.15] 97 2 0 0.213 Finderup-2 a.m.; $4,)=2.5 nf/g BE 208
—1.40 99 0 1 0.009 Gunderup-1 a.m.; ®&)=1.0 nf/g BE 208
-1.00 96 4 0 0.021  Gunderup-2 a.m.; ®)=2.5 nf/g BE 208
—-0.19 [2.48] 98 2 0 0.213 Herborg a.m.; $N,)=0.5 nf/g BE 208
—-0.89 99 0 1 0.016 Rabis a.m.; 8%)=0.4 nf/g BE 208
-0.92 96 2 3 0.048 Tirstrup-1 a.m.; $,)=3.3 nf/g BE 208
—0.96 97 0 2 0.035 Tirstrup-2 a.m.; $4,)=1.9 nf/g BE 208
-0.74 [2.05] 94 2 4 0.159 Tylstrup a.m.; SN,)=3.3 nf/g BE 208
-1.22 97 2 1 0.012  Vashy a.m.; §4,)=0.8 nf/g BE 208
-1.15 98 1 1 0.029  Vejen-1 am.; 8,)=1.7 nf/g BE 208
-0.72 98 0 3 0.032  Vejen-2 a.m.; §d,)=2.6 nf/g BE 208
-1.30 99 0 1 0.006 Vorbasse-1 a.m.; B)=1.8 nf/g BE 208
—-1.30 98 2 0 0.007  Vorbasse-2 a.m.; (®8)=0.3 n¥/g BE 208
—0.64 [2.28] 98 1 1 0.122  Vorbasse-3 a.m.; 8%)=0.1 nf/g BE 208
1.92av 2.78, Coarse si fractions of Doe Run 25 BE 108
3.27 and Hickory Hill sediments
0.02 [1.42 4.02 Tamar estuary sedime@t60 um) BE 128
2.96 Estuarine colloid§Chesapeake 20 BE 399
Bay) 42.0 mg/l
1.78av 7- 1- 0.11- 17 sediments and soils 25 BE 96
75.6 69.1 2.38
1.92 Soil; experimenta(literature 217
1.82, Humic acid-silica column 20-23 RPLC 584,
1.87 585
1.57 Humic acid-silica column 20-23 RPLC 587
1.62 Salicylic acid-silica column 20-23 RPLC 587
1.74 8-Hydroxyquinoline-silica column 20-23 RPLC 587
1.82 C18 column; correlation ldg,- RPLC 577
(log k' +A%)
1.84 C18 column; correlation Idg, RPLC 577
(log k' +hydrogen bonding index
1.72 Correlation lod,— log K, 96
1.90 Correlation lod<,— l0g K, 108
2.01 Correlation lod<,— log Ky, 207
1.85 Correlation lod{,— logS 564
1.82 Correlation lodK,.— logS 96
1.72 Correlation log<,.— log S(mp) 96
[2.33 Correlation logk,,—MCI 591
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TasLE 1. Sorption coefficients for monoaromatic hydrocarbons—Continued
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log Kg Sorbent compositiof26)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°C) Meth. Ref.
1.71 Correlation lod,.—CRI 601
1.60 Correlation lodt,.—LSER 602
Toluene
-0.72° 100 Montmorillonitg(<0.125 mm 22 BE 171
(0.79 treated with HO,
—-0.87° 100 lllite (<0.125 mn) treated with 22 BE 171
(0.79 H,0;
—0.94° 100 Kaolinite(<0.125 mm treated 22 BE 171
(0.90 with H,0,
-1.30 [1.59] 97.1 2.3 0.6 0.13  Tampa aquifer; pH 8; MD 521
0.01 N CaC}
—0.70 [1.77) 95.5 3.2 1.3 0.39 Eustis soil; 0.01 N CaCl MD 522
—0.36 2.28 0.23 Offutt AFB soi(11-13 ft. depth 25 HS 193
—0.50 1.89 0.41 Whiteman AFB sdiB—4.7 ft. depth 25 HS 193
1.05 2.18 7.51 Sapsucker WooW) soil 25 HS 194
1.06 221 7.05 SW saoil, ethyl ether extracted 25 HS 194
0.37 2.43 0.88 SW soil humin 25 HS 194
1.00 1.91 12.4 SWsoil humic acid 25 HS 194
0.41 1.13 19.2 SW saoil fulvic acid 25 HS 194
0.89 1.19 50.5 Tannic acid 25 HS 194
1.99 2.18 64.6 Lignin 25 HS 194
1.85 2.09 57.2 Zein 25 HS 194
=17 -1.3 45.3 Cellulose 25 HS 194
1.63 1.95 47.9 Aldrich humic acid 25 HS 194
—-1.80 [0.74] 98 1 1 0.29 Borden soil; 0.01 N Cagl MD 600
0.75 [1.65 60.3 24.0 15.7 12.6 Mt. Lemmon soil; 0.01 N CaCl MD 600
[—0.85] 92 5.9 2.1 0.09 Lincoln soil; fine sand; pH 6.4; 20 LE 541
CE=3.5me/100g
—0.43 [2.39 0.15 KB 1H soil(63—125um); 20 LE 207
SA(N,)=4.9 nflg
-0.21 [2.01 91 8 1 0.6 Aquifer material LE 428
—0.96 1.74 97.3 2.2 0.5 0.2 Forest soil; pH 5.6; MD 344
CE=0.48 me/100 g
0.32 1.98 65.2 25.6 9.2 2.2 Agricultural soil; pH 7.4; MD 344
CE=9.0 me/100 g
0.69 2.13 69.5 20.5 10.1 3.7 Forest soil; pH 4.2; MD 344
CE=2.9me/100 g
0.40 2.22 1.49 Captina sil soil; pH 4.97; BE 606
0.01 M CaNQ
—0.02 2.16 0.66 Mc Laurin sl soil; pH 4.43; BE 606
0.01 M CaNQ
0.11 [1.70] 56.6 22.0 21.4 5.8 Marlette soil(A horizon); 20 BE 222
2.59 pH 6.4; CE=16.4 me/100 g
1.31 [2.50] 10.0¢ Idem-HDTMA complex 222
6.48
1.03 [2.39] 7.43 Idem-DDTMA complex 222
4.37
1.43 [2.86] 4.85°  Marlette soil(Bt horizon- 20 BE 222
3.71 HDTMA complex
1.16 [2.86] 2,73 Idem-DDTMA complex 222
1.98
0.52 [2.45] 174 Idem-NTMA complex 222
1.18
—-0.77 [1.59 21.0 34.9 44.1 0.88 St. Clair soil (Bt horizon); 20 BE 222
0.44  pH6.72; CE18.3me/100 g
1.54 [3.03 4.38° Idem-HDTMA complex 222
3.25
0.82 [2.90] 1.12*  Oshtemo soilBt horizon- 20 BE 222
0.83 HDTMA complex
2.23 [3.02 16.44 VSC; vermiculite-HDTMA; BE 225
20.5 CE=80 cmol/kg
1.89 [2.96] 8.46 IM t-1; illite-HDTMA,; BE 225
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256 DELLE SITE
TasLE 1. Sorption coefficients for monoaromatic hydrocarbons—Continued
log Kg Sorbent compositiof26)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°C) Meth. Ref.
10.5° CE=24 cmol/kg
2.50 [3.15 23.00 SAz-1; smectitéhigh-charge- BE 225
28.7 HDTMA; CE=130 cmol/kg
2.29 [2.98 20.60 SWa-1; smectite-HDTMA,; BE 225
25.7 CE=107 cmol/kg
1.87 [2.63] 17.46 SWy-1; smectitélow charge- BE 225
21.8 HDTMA; CE=87 cmol/kg
1.85 [2.60] 18.15 SAC; smectitélow-charge- BE 225
22.6 HDTMA; CE= 90 cmol/kg
0.85 [2.86] 0.94 KGa-2; kaolinite-HDTMA; BE 225
117 CE=4 cmol/kg
0.60 [2.00] 4.02 Tamar estuary sedimet60 um) BE 128
2.34 50.2 Aldrich and Fluka humic acid; 206
predicted(Flory—Huggins Model
1.80 2.27 335 ICN humic acid 25 HS 193
—0.40 1.87 0.54 ICN humic acid coated,® 25 HS 193
2.10, Humic acid-silica column 20-23 RPLC 584,
2.26 585
221 Humic acid-silica column 20-23 RPLC 587
231 Salicylic acid-silica column 20-23 RPLC 587
2.21 8-Hydroxyquinoline-silica column 20-23 RPLC 587
[2.02] 58.0 Prediction by limiting vapor 23 LSC 363
sorption on soil humic acid
2.17 C18 column; correlation ldg,- RPLC 577
(log k' +AC%)
2.18 C18 column; correlation Idg, RPLC 577
(log k' +hydrogen bonding index
1.93 Correlation lod<,.— log S180) 193
2.43 Correlation log,— l0gK,,, (207) 193
2.49 Correlation lod<,— logK,,, (108) 193
2.32 Correlation log<,.—MCI 597
2.09 Correlation lod,.— LSER 602
0-Xylene
—-1.16° 100 Montmorillonite(<0.125 mm 22 BE 171
(1.08 treated with HO,
—1.02° 100 lllite (<0.125 mm) treated with 22 BE 171
(0.88 H,0,
—-1.18° 100 Kaolinite(<0.125 mm treated 22 BE 171
(0.99 with H,0,
—0.68 [1.73 95.5 3.2 1.3 0.39 Eustis soil; 0.01 N CaCl MD 522
[0.33 [2.33 1.01 Narragansett sil soil BE 607
0.95 [2.35] 4.02 Tamar estuary sedime@t60 um) BE 128
—0.60 >98 0.007 Rabis aquifer mat. 10 MD 166
2.40, Humic acid-silica column 20-23 RPLC 584,
2.37 585
2.36 Humic acid-silica column 20-23 RPLC 587
2.65 Salicylic acid-silica column 20-23 RPLC 587
2.65 8-Hydroxyquinoline-silica column 20-23 RPLC 587
2.73 Cyanopropy! column 20-25 RPLC 579
2.45 C18 column; correlation Idg,. RPLC 577
(log k' +AP%)
2.45 C18 column; correlation ldg,- RPLC 577
(log k' +hydrogen bonding indgx
2.65 Correlation lod<,.—MCI 598
m-Xylene
—0.90° 100 Montmorillonitg<0.125 mm 22 BE 171
(0.90 treated with HO,
—-0.88° 100 lllite (<0.125 mm) treated with 22 BE 171
(0.92 H,O,
—1.46° 100 Kaolinite(<0.125 mn) treated 22 BE 171
(1.08 with H,0,
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TasLE 1. Sorption coefficients for monoaromatic hydrocarbons—Continued

257

log Kg Sorbent compositiof26)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°C) Meth. Ref.
[0.32] [2.32] 1.01 Narragansett sl soil BE 607
-1.31 [1.23 98 1 1 0.29 Borden soil; 0.01 N Cagl MD 600
—0.60 211 97.3 2.2 0.5 0.2 Forest soil; pH 5.6; MD 344
CE=4.8 me/100 g
0.54 2.20 65.2 25.6 9.2 2.2 Agricultural soil; pH 7.4; MD 344
CE=90 me/100 g
1.03 2.46 69.5 20.5 10.1 3.7 Forest soil; pH 4.2; MD 344
CE=29me/100g
2.62 C18 column; correlation Idg,. RPLC 577
(log k' +AP%)
2.63 C18 column; correlation ldg,- RPLC 577
(logk’ +hydrogen bonding index
2.53 Correlation lod<,.—MCI 597
2.48 Correlation lod<,.—LSER 602
p-Xylene
—1.15° 100 Montmorillonitg<0.125 mm 22 BE 171
(0.79 treated with HO,
—1.10° 100 Illite (<0.125 mn) treated with 22 BE 171
(0.78 H0O,
—1.49° 100 Kaolinite(<0.125 mm treated 22 BE 171
(1.07 with H,0,
-0.31 [2.09 95.5 3.2 1.3 0.39 Eustis soil; 0.01 N CaCl MD 522
0.49 1.87 55.0 20.0 25.0 4.14 Webster soil;(84=2.6 nf/g; BE 375
0.01 N CaC}
0.01 2.66 55.0 20.0 25.0 0.23 Webster soil, oxidized witdH BE 375
SA(N,)=33.0 nf/g; 0.01 N CaCJ
[0.32] [2.32] 1.01 Narragansett sil soil BE 607
0.90 2.72 1.49 Captina sil soil; pH 4.97; BE 606
0.01 M CaNQ
0.21 2.39 0.66 Mc Laurin sl soil; pH 4.43; BE 606
0.01 M CaNQ
0.02 [2.24] 91 8 1 0.6 Aquifer material LE 428
-1.07 52.3 41.5 6.2 0.03 Barksdale aquifer; 0.005 M CaSO MD 519
—-0.85 [2.03 97.1 2.3 0.6 0.13 Tampa aquifer; pH 8; MD 521
0.01 N CaC}
—0.64 96 0.025 Borden aquifer; $M,)=0.3 nf/g 22 HS 520
-0.32 93 0.034 Lula aquifer; SN,)=7.7 nt/g 22 HS 520
—-0.30 [2.52] 0.15 KB 1 H soil (63—125um) 20 LE 207
SA=4.9 nflg
1.02 [2.42] 4.02 Tamar estuary sedime@t60 um) BE 128
2.43 C18 column; correlation ldg,- RPLC 577
(log k' +AC)
2.44 C18 column; correlation ldg,- RPLC 577
(logk’ +hydrogen bonding indgx
2.65 Correlation lodK,.—MCI 578
2.53 Correlation lod,.—MCI 597
2.49 Correlation lod,.— LSER 602
1,2,3-Trimethylbenzene
—0.02 [2.80] 0.15 KB 1H soil(63—125um) 20 LE 207
SA=4.9 nflg
2.89 Correlation lod<,.—MCI 578
2.77 Correlation lod<,.—MCI 597
2.97 Correlation lod,.— LSER 602
1,2,4-Trimethylbenzene
-0.51 [1.90] 95.5 3.2 1.3 0.39 Eustis soil; 0.01 N CaCl MD 522
1,3,5-Trimethylbenzene
0.00 2.82 0.15 KB 1H soil63—-125um) 20 LE 207
SA(N,)=4.9 nt/g
2.85 Correlation lodK,.—MCI 578
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DELLE SITE

TasLE 1. Sorption coefficients for monoaromatic hydrocarbons—Continued

log Kg Sorbent compositiof26)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°C) Meth. Ref.
2.75 Correlation log{,.—MCI 597
2.97 Correlation lod,.— LSER 602
1,2,4,5-tetramethylbenzene
0.29 [3.12] 0.15 KB 1H soil(63-125um) 20 LE 207
SA(N,)=4.9 nt/g
0.53 [2.76] 91 8 1 0.6 Aquifer material LE 428
2.99 Correlation lod<,.—MCI 597
3.43 Correlation lod,.— LSER 602
Ethylbenzene
—0.66 [1.75 95.5 3.2 1.3 0.39 Eustis soil; 0.01 N CaCl MD 522
0.53 2.27 49.8 30.7 194 1.84 Riddles soil; top layer below corn 20 BE 605
residue; pH 5.0; CE 9.0 cmol/kg
0.03 2.05 49.8 26.0 24.2 0.94 Idem; below top layer; pH 5.3; 605
CE=18.3 cmol/kg
[0.26] [2.22] 9 68 21 1.9 Woodburn soil; CE=14 me/100 g BE 55
[1.1]
—-1.44 [1.09 98 1 1 0.29 Borden soil; 0.01 N CagCl MD 600
[0.33 [2.33 1.01 Narragansett sil soil BE 607
0.45 [2.03 56.6 22.0 21.4 5.8 Marlette soil(A horizon); pH 6.4; 20 BE 222
2.59 CE=16.4 me/100 g
1.64 [2.83 10.0¢ Idem-HDTMA complex 222
6.48
1.25 [2.6]] 7.43 Idem-DDTMA complex 222
4.37
—0.39 [2.13 38.8 31.6 29.6 0.80 Marlette soil(Bt horizon); 20 BE 222
0.30 pH 5.4; CE=14.6 me/100 g
1.80 [3.23 4.85 Idem-HDTMA complex 222
3.71
141 [3.12] 2,73 Idem-DDTMA complex 222
1.98
0.66 [2.58] 1.74& Idem-NTMA complex 222
1.18
—-0.09 [2.26] 21.0 34.9 44.1 0.88 St. Clair soil(Bt horizon); 20 BE 222
0.44 pH 6.72; CE18.3 me/100 g
1.88 [3.37] 4.38 Idem-HDTMA complex 222
3.25
—0.68 [2.28] 89.3 4.4 6.3 0.22 Oshtemo soilBt horizon; 20 BE 222
0.11 pH 5.84; CE 3.5 me/100 g
1.11 [3.19 112 Idem-HDTMA complex 222
0.83
2.65 [3.44) 16.44 VSC; vermiculite-HDTMA; BE 225
20.5 CE=80 cmol/kg
2.19 [3.27] 8.46 IMt-1; illite-HDTMA,; BE 225
10.5° CE=24 cmol/kg
2.77 [3.41 23.00 SAz-1; smectitéhigh-charge- BE 225
28.7 HDTMA; CE= 130 cmol/kg
2.58 [3.27] 20.60 SWa-1; smectite-HDTMA; BE 225
25.7 CE=107 cmol/kg
2.10 [2.87] 17.46 SWy-1; smectitélow charge- BE 225
21.8 HDTMA; CE=87 cmol/kg
2.13 [2.88] 18.15 SAC; smectitélow-charge- BE 225
22.6° HDTMA; CE= 90 cmol/kg
1.32 [3.35 0.94 KGa-2; kaolinite-HDTMA,; BE 225
1.177 CE=4 cmol/kg
1.01 [2.40] 4.02 Tamar estuary sedime@t60 um) BE 128
2.47, Humic acid-silica column 20-23 RPLC 584,
2.52 585
2.35 Humic acid-silica column 20-23 RPLC 587
2.40 Salicylic acid-silica column 20-23 RPLC 587
2.42 8-Hydroxyquinoline-silica column 20-23 RPLC 587
2.38 Cyanopropyl column 20-25 RPLC 579
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TasLE 1. Sorption coefficients for monoaromatic hydrocarbons—Continued

259

log Kg Sorbent compositiof26)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°C) Meth. Ref.
2.51 C18 column; correlation Idg, RPLC 577
(log k' +AC%)
251 C18 column; correlation Idg,. RPLC 577
(log k' +hydrogen bonding index
[2.55] 58.0 Prediction by limiting vapor 23 LSC 363
sorption on soil humic acid
[2.85] Correlation logky,—MCI 591
n-Propylbenzene
—0.48 [1.93 95.5 3.2 1.3 0.39 Eustis soil; 0.01 N CaCl MD 522
—0.92 [1.62] 98 1 1 0.29 Borden soil; 0.01 N Cagl MD 600
3.21 [4.00] 16.44 VSC; vermiculite-HDTMA; BE 225
20.5 CE=80 cmol/kg
3.15 [3.79 23.00 SAz-1; smectitéhigh-charge- BE 225
28.7 HDTMA; CE= 130 cmol/kg
2.96 [3.65] 20.60 SWa-1; smectite-HDTMA; BE 225
25.7 CE=107 cmol/kg
2.52 [3.28] 17.46 SWy-1; smectitélow charge- BE 225
21.8 HDTMA; CE=87 cmol/kg
2.60 [3.34] 18.15 SAC; smectitélow-charge- BE 225
22.6 HDTMA; CE=90 cmol/kg
1.47 [2.87] 4.02 Tamar estuary sedime@t60 um) BE 128
2.98, Humic acid-silica column 20-23 RPLC 584,
2.83 585
2.81 Humic acid-silica column 20-23 RPLC 587
2.84 Salicylic acid-silica column 20-23 RPLC 587
2.87 8-Hydroxyquinoline-silica column 20-23 RPLC 587
2.98 Correlation log<,.—MCI 598
n-Butylbenzene
—0.38 [2.03 95.5 3.2 1.3 0.39 Eustis soil; 0.01 N CaCl MD 522
—-0.21 [2.32] 98 1 1 0.29 Borden soil; 0.01 N Cagl MD 600
0.57 [3.39 0.15 KB 1H soil(63-125.m) 20 LE 207
SA=4.9 nflg
3.41 [4.20] 16.44 VSC; vermiculite-HDTMA; BE 225
20.5° CE=80 cmol/kg
3.01 [3.78 17.46 SWy-1; smectitélow charge- BE 225
21.8 HDTMA; CE=87 cmol/kg
2.00 [3.40Q] 4.02 Tamar estuary sedime@t60 wm) BE 128
3.32, Humic acid-silica column 20-23 RPLC 584,
3.15 585
3.35 Humic acid-silica column 20-23 RPLC 587
3.38 Salicylic acid-silica column 20-23 RPLC 587
3.39 8-Hydroxyquinoline-silica column 20-23 RPLC 587
3.51 Cyanopropyl column 20-25 RPLC 579
3.25 Correlation lodK,.—MCI 578
3.16 Correlation log<,.—MCI 597
3.53 Correlation lodg,.—LSER 602
sec-Buthylbenzene
0.49 [2.77] 91 8 1 0.6 Aquifer material LE 428
3-Ethyltoluene
0.20 [2.42] 91 8 1 0.6 Aquifer material LE 428
Nitrobenzene
0.74° 2.32 4 7 2.58 Gribskov soil; B-hor.; pH 3.59; 5 BE 131
(0.90 CE=9.6 me/100 g; 0.01 M Cagl
0.64° 2.23 4 7 2.58 Gribskov soil; B-hor.; pH 3.59; 21 BE 131
(0.92 CE=9.6 me/100 g; 0.01 M Cagl
0.49° 3 5 1.82 Gribskov soil; C hor.; pH 4.07; 5 BE 131
(0.82 CE=7.0me/100 g; 0.01 M Cagl
0.83° 3 5 1.82 Gribskov soil; C hor.; pH 4.07; 21 BE 131

J. Phys. Chem. Ref. Data, Vol. 30, No. 1, 2001



260

DELLE SITE

TasLE 1. Sorption coefficients for monoaromatic hydrocarbons—Continued

log Kg Sorbent compositiof26)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°C) Meth. Ref.
(0.66 CE=7.0 me/100 g; 0.01 M Cagl
—1.54° 0.12 Delta soil; pH 5; BE 91
(0.86 CE=5.0me/100g; 0.01 N CaSO
-0.77 [2.15 Idem 91
—0.66° 1.14 Ann Arbor soil; pH 8; BE 91
0.73 CE=6.9 me/100 g; 0.01 N CaSO
0.83 [2.77] Idem 91
-1.21 1.49 97.3 2.2 0.5 0.2 Forest soil; pH 5.6; MD 344
CE=4.8me/100 g
0.29 1.95 65.2 25.6 9.2 2.2 Agricultural soil; pH 7.4; MD 344
CE=90me/100 g
0.58 2.01 69.5 20.5 10.1 3.7 Forest soil; pH 4.2; MD 344
CE=29 me/100 g
[0.16] 92 5.9 2.1 0.09 Lincoln fine s soil; pH 6.4; 20 MD 541
CE=3.5me/100 g
0.12 1.95 1.49 Captina sil soil; pH 4.97; BE 606
0.01 M CaNQ
-0.16 2.02 0.66 Mc Laurin sl soil; pH 4.43; BE 606
0.01 M CaNQ
[1.94]av 1.09—-4.25 4 arable sil soils; 20 BE 120
2.05 Humic acid-silica column 20-23 RPLC 587
2.16 Salicylic acid-silica column 20-23 RPLC 587
2.15 8-Hydroxyquinoline-silica column 20-23 RPLC 587
1.99 C18 column; correlation Idg,. - RPLC 577
(log k' +AP)
1.84 C18 column; correlation Id§, - RPLC 577
(log k" +hydrogen bonding index
1.85 Correlation lodl,.— logS 564
2.17 Correlation lodK,. —MCI 578
1.85 Correlation lod{,.—LSER 602

Values in square parentheses have been calculated by the author.

*% OM content.
av: average value.

Idem refers to the sorbent reported just above; only the dexaure, OC, temperature, methoghich were changed are specified.
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TaBLE 2. Sorption coefficients for polyaromatic hydrocarbdR&\Hs)
log Kq Sorbent compositiof26)
log K? Other sorbent and solution data; Temp.
(1/n) log Koe Sand Silt Clay ocC prediction procedure (°C) Meth. Ref.
Naphthalene
1.16 3.29 0.74 Eustis soik250 um); Ky BE, 457
extrapolated from lo¢,—f plots MD
(methanol-water 0.01 M CaC}
—0.03 [2.38 96.4 1.8 1.8 0.39 Eustis soil; 0.01 N CaCl MD 526
0.90 [2.67] 1.94 Hagerstown sil soil; 23 BE 454
0.01 N CaC}
0.93 [2.48] 2.85 Berkeley sil soil; 0.01 N Cagl 23 BE 454
0.30 [2.60] 0.50 Tifton s soil; 0.01 N CagGl 23 BE 454
-1.31 [1.23] 98 1 1 0.29 Borden soil; 0.01 N CaCl MD 600
2.58 [3.48 60.3 24.0 15.7 12.6 Mt. Lemmon soil; 0.01 N CaCl MD 600
1.42 3.21 1.6 Menlo Park soil; pH 5.7; 15 LE 132
0.01 M CasQ
1.36 3.15 Idem 25 BE, 132
LE
1.30 3.10 Idem 35 LE 132
1.20 3.00 Idem 50 LE 132
0.38 2.76 0.42 Eustis s soil; pH 5.1; 25 BE, 132
CE=1.8 me/100 g; 0.01 M CaSO LE
0.80° 2.64 1.42 Soil; cltkaolinite); 20 BE 214
(0.9) pH 5.91; CE=12.4 me/100 g
1.10° 151 Soil; light cymontmorillonite; 20 BE 214
(0.84 pH 5.18; CE=13.2 me/100 g
1.38° 3.23 Soil; light cymontmorill.-illite); 20 BE 214
(0.8 pH 5.26; CE=28.3 me/100 g
1.52° 7.91 Soil; sl{allophang; 20 BE 214
(0.79 pH 5.41; CE=26.3 me/100 g
1.75° 2.73 10.4 Soil; clfallophang; 20 BE 214
(1.0 pH 4.89; CE=35.0 me/100 g
1.26° 6 3 1.41 Gribskov soil; A hor.; pH 3.23; 6 BE 131
(0.82 CE=4.8 me/100 g; 0.01 M Cagl
1.15° 4 7 2.58 Idem; B hor.; pH 3.59; 131
(0.7 CE=9.6 me/100 g; 0.01 M Cagl
0.95° 3 5 1.82 IdentC hor); pH 4.07; 131
(0.89 CE=7.0me/100 g; 0.01 M Cagl
1.48° 2.76 5 4 5.11 Strodam soil; AB hor.; pH 3.88; 6 BE 131
(0.89 CE=13.0me/100 g; 0.01 M Cagl
0.28° 3 3 0.09 IdentC hor); pH 4.95; 131
(0.73 CE=1.6 me/100 g; 0.01 M Cagl
0.38° 1 2 0.15 Tisvilde soil; C hor.; pH 4.21; 6 BE 131
(0.57 CE=1.3me/100 g; 0.01 M Cagl
1.15° 18 12 1.64 Roskilde soil; agric.; pH 5.40; 6 BE 131
(0.89 CE=14.0me/100 g; 0.01 M Cagl
—0.49° 4 18 0.06 Esrum soil; subsurface; pH 4.71; 6 BE 131
(0.77) CE=9.1 me/100 g; 0.01 M Cagl
—0.04° 7 3 0.05 Tirstrup soil; subsurf.; pH 6.14; 6 BE 131
(0.87 CE=1.4me/100 g; 0.01 M Cagl
0.32° 34 41 0.13 Bjodstrup soil; subsurf.; pH 7.64; 6 BE 131
0.72 CE=40.5me/100 g; 0.01 M Cagl
1.34° 3.50 0.69 Speyer soil 2(0.15-0.5 mny 22 BE 181
(1.04 pH 7.0
2.79° 4.43 2.24 Speyer soil 2(2.15-0.5 mny 22 BE 181
(1.09 pH 5.8
1.26° 3.21 1.12 Speyer soil 2(8.15-0.5 mny 22 BE 181
0.97 pH 7.1
0.99° 3.11 12.9 64.3 19.6 0.76 Alfisol; pH 7.45 22 BE 181
(0.88 LE
1.20° 8.5 68.3 20.6 111 Entisol; pH 7.9 22 BE 181
(0.61)
2.10° Cellulose 22 BE 181
(1.42
0.48 Silica gel 22 BE 181
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TaBLE 2. Sorption coefficients for polyaromatic hydrocarb@Ré&\Hs)—Continued

log Kq Sorbent compositiof26)

log K? Other sorbent and solution data; Temp.

(1/n) log Ko Sand Silt Clay ocC prediction procedure (°C) Meth. Ref.
0.00 Alumina 22 BE 181
0.75 [2.98] 33.6 45.3 21.1 1 Bosket loam soil 6.5 BE 392

[0.58]
0.92 [3.15] Idem 15 392
0.81 [3.04] Idem 25 392
0.64 [2.88] Idem 37 392
[0.04] 3.00 4 10 86 0.11 Apison soil; pH 4.5; BE 570
CE=76 me/100 g
[—0.24] 11 21 68 0.05 Fullerton soil; pH 4.4; BE 570
CE=64me/100g
[0.68] 2.60 2 38 60 1.2 Dormont soil; pH 4.2; BE 570
CE=129me/100 g
3.14 [3.93 16.44  VSC; vermiculite-HDTMA, BE 225
20.5° CE=380 cmol/kg
3.10 [4.18] 8.46 IMt-1; illite-HDTMA; BE 225
10.5¢ CE=24 cmol/kg
3.68 [4.33 23.00  SAz-1; smectitg high-charge- BE 225
28.7% HDTMA; CE=130 cmol/kg
3.05 [3.82] 17.46  SWy-1; smectitelow charge- BE 225
21.8 HDTMA; CE=87 cmol/kg
0.93 2.66 87 12 1 1.87 Aquifer BE 199
-0.89 98 1 1 0.02 Aquifer BE 199
-1.10 >98 0.025  Vejen aquifer mat. 10 MD 166
—0.66 91.0 5.6 34 0.02 Lula aquifer.0.005 M CaSO MD 519
-1.12 52.3 41.5 6.2 0.03 Barksdale aquifer; 0.005M CaSO MD 519
—0.66 [2.23 97.1 2.3 0.6 0.13 Tampa aquifer; pH 8; MD 521
0.01 N CaC}

-0.11 40.8 53.1 4.7 0.01 Tinker aquifer; 84y)=9.2 nf/g; 22.5 BE 213
CE=239.95me/100 g; Fe14 g/kg

-0.33 74.8 18.2 0.027 Carswell aquifer; 225 BE 213

SA(N,)=9.5 nt/g;
CE=13.91 me/100 g; Fe9.0 g/kg

-0.24 2.73 52.3 41.5 0.105 Barksdale aquifer; 22.5 BE 213
SA(N,)=7.5 nt/g;
CE=64.36 me/100 g; Fe10.0 g/kg

-0.21 98.2 11 0.011  Traverse City aquifer; 22.5 BE 213
CE=28.11 me/100 g;
SA(N,)=0.2 n?/g; Fe=3.0 g/kg

—0.55 96.0 2.0 2.0 0.016  Borden aquifer; 8)=0.3 n?/g; 22.5 BE 213
Fe=15.0 g/kg
-0.57 91.0 5.6 34 0.020  Lula aquifer; €0.83 me/100 g; 225 BE 213
SA(N,)=11.8 nf/g; Fe=29.0 g/kg
-0.12 95 3 2 0.071 Allerod-1 aquifer materi@. m); BE 208
SA(N,)=1.7 nflg
0.01 96 4 0 0.048 Allerod-2 a.m.; $KW,)=2.0 nf/g BE 208
—-0.60 98 2 0 0.020 Borris a.m.; $M,)=0.3 nt/g
—0.18 97 2 1 0.010 Brande-1 a.m.; @%)=1.7 nf/g BE 208
—0.04 97 2 1 0.020 Brande-2 a.m. BE 208
0.45 [3.12] 97 2 0 0.213 Finderup-2 a.m.; 84,)=2.5 nflg BE 208
-0.92 99 0 1 0.009  Gunderup-1 a.m.; ®)=1.0 nf/g BE 208
-0.24 96 4 0 0.021  Gunderup-2 a.m.; ®8)=2.5nf/g BE 208
1.20 [3.87] 98 2 0 0.213  Herborg a.m.; $N,)=0.5 nf/g BE 208
—-0.10 99 0 1 0.016 Rabis a.m.; 8%)=0.4 nf/g BE 208
-0.11 96 2 3 0.048  Tirstrup-1 a.m.; $,)= 3.3 nt/g BE 208
-0.39 97 0 2 0.035 Tirstrup-2 a.m.; )= 1.9 nf/g BE 208
0.30 [3.10] 94 2 4 0.159  Tylstrup a.m.; SN,)=3.3 nf/g BE 208
-0.82 97 2 1 0.012  Vasby a.m.; $4,)=0.8 nf/g BE 208
—-1.00 98 1 1 0.029  Vejen-1 a.m.; $y,)=1.7 nt/g BE 208
0.06 98 0 3 0.032  Vejen-2 a.m.; $y)=2.6 nt/g BE 208
—-0.82 98 2 0 0.007  Vorbasse-2 a.m.; ®¥)=0.3 nf/g BE 208
0.78 [3.69 98 1 1 0.122  Vorbasse-3 a.m.; 84)=0.1 nf/g BE 208
0.53 2.67 61 0.72 EPA-6 sediment; pH 8.2; BE 132

CE=33.0me/100g
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SORPTION OF ORGANIC COMPOUNDS 263
TaBLE 2. Sorption coefficients for polyaromatic hydrocarb@Ré&\Hs)—Continued
log Kq Sorbent compositiof26)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°C) Meth. Ref.
1.75 2.97 5.96 Idem modified by sorption of 132
85 mg/g of poly(N,N-dimethyl
aminoethyl methacrylaje
1.30 3.12 1.6 42.91 55.4 15 Mississippi River sediment; BE 151
pH 7.7; CE=20.9 me/100 g
1.53 [2.93 4.02 Tamar estuary sedime@t60 um) BE 128
[1.8] 3.3 2.9 Offshore Grand Haven sediment; BE 464,
(solute complexation model 494
[2.1] 35 3.8 Benton Harbor sediment; BE 464,
(solute complexation model 494
3.11 2.07 Lake Oostvaardersplassen sediment 25 BE 58
2.80 1.87 Lake Ketelmeer sediment 25 BE 58
3.04 3.59 28 Syntetic “sludge” of autoclaved 25 BE 608
yeast obtained by culturing bakers’
yeast in sucrose solution
2.18 27 Municipal sludge from Oak Ridge 25 BE 608
wastewater treatment plant
2.88 14 Oily biosludge 913 from ORNL 25 BE 608
(4% oil content
3.56 25 Oily biosludge 969 from ORNL 25 BE 608
(14% oil content
3.35 33 Oily biosludge 972 from ORNL 25 BE 608
(24% oil contenx
3.78 Oil extracted from waste 972 25 BE 608
[2.62]av 1.09- 5 soils; pH 6.1-7.5; 20 BE 120
4.25 0.01 M CaC}
3.11 Soil; experimentdlliterature data 217
2.94av 7- 1- 0.11- 17 sediments and soils 25 BE 96
75.6 69.1 2.38
5.00av 3.38av 23 Brishane River sediments FM 544
3.11lav 2.78, Coarse si fractions of Doe Run 25 BE 108,
3.27 and Hickory Hill pond sediments
3.16, Humic acid-silica column 20-23 RPLC 584,
3.15 585
3.16 Humic acid-silica column 20-23 RPLC 587
3.05 Salicylic acid-silica column 20-23 RPLC 587
3.06 8-Hydroxyquinoline-silica column 20-23 RPLC 587
[3.04] 50.2 Aldrich humic acid2.5 mg C/) 23 ED 400
2.89 50.2 Aldrich and Fluka humic acid FH 206
3.61 Estuarine colloidéChesapeake 20 BE 399
Bay) 43.3 mg/l
2.97 Correlation lod<,. — l0gKqy, 96
3.15 Correlation lod<,. — logK, 108
291 Correlation lod<,. — logKqy, 207
2.81 Correlation lod,.— logS 564
2.98 Correlation lod<,. — logS 96
3.00 Correlation lod,. — log S(mp) 96
3.27 Correlation lod<,. —MCI 578
[3.42) Correlation logK,, —MCI 501
3.11 Correlation log,. —LSER 602
1-Methylnaphthalene
-0.36 40.8 53.1 4.7 0.0096  Tinker aquifer; ®8)=9.2 nf/g; 22.5 BE 213,
CE=39.95me/100 g; Fe14 g/kg 609
-0.35 74.8 18.2 0.027 Carswell aquifer; 22.5 BE 213,
SA(N,)=9.5 n?/g; 609
CE=13.91 me/100 g; Fe9.0 g/kg
—0.02 2.96 52.3 41.5 0.105 Barksdale aquifer; 22.5 BE 213,
SA(N,)=7.5 nt/g; 609

CE=64.36 me/100 g;
Fe=10.0 g/kg
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TaBLE 2. Sorption coefficients for polyaromatic hydrocarb¢R&Hs—Continued

DELLE SITE

log Kq Sorbent compositiof26)
log K? - Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°C) Meth. Ref.
0.49 3.29 67.8 27.3 35 0.156 Blytheville aquifer; 225 BE 213,
SA(N,)=8.0 nf/g; 609
CE=32.98 me/100 g; Fe7.0 g/kg
—-0.12 98.2 11 0.011 Traverse City aquifer; 22.5 BE 213
CE=28.11 me/100 g;
SA(N,)=0.2 nt/g; Fe=3.0 g/kg
—-0.19 96.0 2.0 2.0 0.016 Borden aquifer; 8#)=0.3 nf/g; 22.5 BE 213,
Fe=15.0 g/kg 609
-0.29 91.0 5.6 3.4 0.020 Lula aquifer; €0.83 me/100 g; 22.5 BE 213,
SA(N,)=11.8 nf/g; Fe=29.0 g/kg 609
1.96 [3.36] 4.02 Tamar estuary sedimet60 um) BE 128
3.48 Correlation lod<,. —MCI 598
2-Methylnaphthalene
2.00 [3.40] 4.02 Tamar estuary sedime@t60 um) BE 128
3.31 28 Syntetic “sludge” of autoclaved 25 BE 608
yeast obtained by culturing bakers’
yeast in sucrose solution
2.79 27 Municipal sludge from Oak Ridge 25 BE 608
wastewater treatment plant
3.45 14 Oily biosludge 913 from ORNL 25 BE 608
(4% oil content
4.01 25 Oily biosludge 969 from ORNL 25 BE 608
(14% oil content
3.85 33 Oily biosludge 972 from ORNL 25 BE 608
(24% oil content
4.21 Oil extracted from waste 972 25 BE 608
3.93 Soil; experimentdliterature data 217
3.87av 2.78, Coarse si fractions of Doe Run 25 BE 108
3.27 and Hickory Hill sediments
2.87 Correlation log,. — logS 564
3.48 Correlation lod<,. —MClI 578
[3.64] Correlation logK,, —MCI 591
3.24 Correlation lod<,. —LSER 602
1-Ethylnaphthalene
2.37 [3.77] 4.02 Tamar estuary sedimet60 um) BE 128
3.89 Cyanopropyl column RPLC 579
3.77 Correlation lod<,. —MClI 598
2-Ethylnaphthalene
2.36 [3.76] 4.02 Tamar estuary sedime@t60 um) BE 128
3.76 Correlation lod<,. —MCI 598
Acenaphthene
5.38av 3.38av 23 Brisbane River sediments FM 544
3.79 Chemically immobilized humic ac. 20-23 RPLC 584,
585
3.59 Physically immobilized humic ac. 20-23 RPLC 585
Acenaphthylene
3.83 Chemically immobilized humic ac. 20-23 RPLC 584,
585
3.75 Physically immobilized humic ac. 20-23 RPLC 585
Fluorene
5.47av 3.38av 23 Brisbane River sediments FM 544
3.87 50.2 Aldrich and Fluka humic acid FH 206
3.95 Commercial humic acid ED 610
4.15 Chemically immobilized humic ac. 20-23 RPLC 584,
585
4.21 Physically immobilized humic ac. 20-23 RPLC 585
4.05 Correlation lod<,. —MClI 598
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TaBLE 2. Sorption coefficients for polyaromatic hydrocarb@Ré&\Hs)—Continued
log Kq Sorbent compositiof26)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°C) Meth. Ref.
Phenanthrene
2.29 4.42 0.74 Eustis soik250 um); Ky BE, 457
extrapolated from lo¢y —f . plots MD
(methanol-watgr0.01 M CaC}
[0.81] 3.77 4 10 86 0.11 Apison soil; pH 4.5; BE 570
CE=76 me/100 g
[-0.07] 11 21 68 0.06 Fullerton soil; pH 4.4; BE 570
CE=64 me/100 g
[1.84] 3.76 2 38 60 12 Dormont soil; pH 4.2; BE 570
CE=129 me/100 g
2.40 4.37 80.5 11.2 8.3 1.08 Speyer 48P380; 2.3 pH 6.4; 25 BE 537
CE=8 me/100 g
1.11 4.07 98.7 1@+c) 0.4 Quarry dark sand; pH 8.6 BE 430
0.11
4.64 DOM from Rhinebeck soil FQ 430
3.40 3.82 37.8 Leaves 25 BE 611
2.90 3.30 39.8 Thatch 25 BE 611
4.48 2.07 Lake Oostvaardersplassen 25 BE 58
sediment
4.22 1.87 Lake Ketelmeer sediment 25 BE 58
2.40 4.22 1.6 42.91 55.4 15 Mississippi River sediment; BE 151
pH 7.7, CE=20.9 me/100 g
4.5 4.60 Rotterdam Harbor sedii®.064— 21 BE 461
10.8 g/b); K4 extrapolated from
water/methanol; 0—0.6 M NaCl
2.04 3.77 87 12 1 1.87 Aquifer BE 199
—-0.05 98 1 1 0.02 Aquifer BE 199
4.30 5.23 Fort Point ChannéFPQ harbor BE 419
sedimentg25-29 cm; 0.6 M NaCl
4.43 FPC sediment porewater colloids FQ 419
(25—-29 cm; 13 mg C/); 0.6 M NaCl
4.89 41.5 Fulvic acid from podzolic soil FQ 415
(from Lee, NH
4.70 54.1 Humic acid from podzolic soil FQ 415
(from Lee, NH
3.92 Aldrich humic acidlog Ky is RS 414
the zero intercept of the regression
line of logKy,. vs DOC cona.
4.08 Aldrich humic acid; pH 7.32 6.6 RS 546
(DOC=0-16 mg/L)
4.36 DOC(11.7 mg/l in interstitial 6.6 RS 546
water (Lake Michigan; pH 7.88
3.99 Aldrich humic acid11.5 mg C/L; RS 545
pH 7
6.12av 3.38av 23 Brisbane River sediments FM 544
4.59av 8 Eagle Harbor contaminated FM 612
sediment-pore water systems
4.36av 2.78, Coarse si fractions of Doe Run 25 BE 108
3.27 and Hickory Hill sediments
4.08av 7— 1- 0.11- 17 sediments and soils 25 BE 96
75.6 69.1 2.38
4.36 Soil; experimentalliterature 217
4.28, Humic acid-silica column 20-23 RPLC 584,
4.22 585
4.28 Humic acid-silica column 20-23 RPLC 587
4.12 Salicylic acid-silica column 20-23 RPLC 587
4.23 8-Hydroxyquinoline-silica column 20-23 RPLC 587
3.89 50.2 Aldrich and Fluka humic acid FH 206
4.10 Prediction from addition of ring 96
fragments
4.18 Correlation lod<,. — logK, 96
3.58 Correlation lod<,. — logS 564
3.90 Correlation lod,. — logS 96
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DELLE SITE

TaBLE 2. Sorption coefficients for polyaromatic hydrocarb@Ré&\Hs)—Continued

log Kq Sorbent compositiof26)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°C) Meth. Ref.
4.22 Correlation log,. — log S(mp) 96
4.32 Correlation lodK,. —MCI 578
[4.51] Correlation logK,, —MCI 591
3.92 Correlation lod<,. —LSER 602
Anthracene
1.53 [4.94] 96.4 1.8 1.8 0.39 Eustis soil; 0.01 N CaCl MD 526
0.87 [3.41 98 1 1 0.29 Borden soil; 0.01 N Cagl MD 600
1.41 411 0.2 Fine sand soil; seitlextran/ MD 429
water system
4.62 2.07 Lake Oostvaardersplassen sediment 25 BE 58
4.20 53.1 Fulvic acid from podzolic soil FQ 415
(North Conway, NH
4.51 41.5 Fulvic acid from podzolic soil FQ 415
(Lee, NH
472 38.2 Aldrich humic acid FQ 415
4.57 54.1 Humic acid from podzolic soil FQ 415
(Lee, NH
4.93 54.1 Idem FQ 415
4.81 54.6 Humic acid from dark lignite soil FQ 415
3.95 Aldrich humic acid (DO& 9.4 mg/L); RS 414
pH 5.8-6.8
4.46 Idem ED 414
4.15 Idem(log Ky is the zero intercept RS 414
of the regression line of loky,.
vs DOC concentration
3.95 DOC in Lake Erie watef9.6 mg/L RS 414
4.73 Idem ED 414
4.87 DOC in Huron River wat(7.8 mg/L) RS 414
5.70 Idem ED 414
1.63° [4.24) 0.25 Kaolinite coated with Phohokee 25 BE 228
(0.91 peat humic acid; 0.1 M NaClp
0.78° 0.02 Idem 25 BE 228
(0.82
213° [4.68] 0.28 Cecil/Pacolet clay coated with 25 BE 228
(0.95 Pahokee humic acid; 0.1 M NaCJO
0.89° 0.02 Idem 25 BE 228
(0.84
[4.20] 50.2 Aldrich humic acid 23 ED 400
(DOC=2.5mg/L)
4.32 Aldrich humic acid; pH 7.32 6.6 RS 546
(DOC=0-14.5mg/L)
5.71 Estuarine colloidéChesapeake 20 BU 399
Bay) 43.1 mg/L
4.20av 6— 3- 3- 0.8— 5 soils; 0.01 N CaGl 25 BE 455
94 66 35 3.9
4.22 5 soils; extrapolated from ldgy — 25 BE 455
f. plots (methanol-water
4.23 5 soils; extrapolated from ldg; — 25 BE 455
f. plots (acetone—watér
4.42 Soil; experimentdlliterature 217
4.20av 7- 1- 0.11- 17 sediments and soils 25 BE 96
75.6 69.1 2.38
4.41av 2.78, Coarse si fractions of Doe Run 25 BE 108
3.27 and Hickory Hill pond sediments
5.76av 3.38av 23 Brisbane River sediments FM 544
4.42, Humic acid-silica column 20-23 RPLC 584,
4.53 585
4.34 Humic acid-silica column 20-23 RPLC 587
4.38 Salicylic acid-silica column 20-23 RPLC 587
4.32 8-Hydroxyquinoline-silica column 20-23 RPLC 587
4.38 Cyanopropyl column 20-25 RPLC 579
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SORPTION OF ORGANIC COMPOUNDS 267
TaBLE 2. Sorption coefficients for polyaromatic hydrocarb@Ré&\Hs)—Continued
log Kq Sorbent compositiof26)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°C) Meth. Ref.
3.92 50.2 Aldrich and Fluka humic acid FH 206
predicted(Flory—Huggins model
4.10 Prediction from addition of ring 96
fragments
4.15 Correlation lod<,. — logK,, 96
4.26 Correlation lod<,. — logS 564
4.63 Correlation lod,.— logS 96
4.25 Correlation log,. — log S(mp) 96
4.31 Correlation lod<,. —MCI 578
[4.50] Correlation logK,, —MCI 591
3.92 Correlation lod<,. —LSER 602
Fluoranthene
2.62 4.81 92.5 4.4 3.1 0.64 Speyer s@p 180; pH 6.0 25 BE 388
3.00 4.65 89 4.9 6.1 2.24 IdefSp 280; pH 5.6 25 BE 388
2.83 4.80 80.5 11.2 8.3 1.08 Ide(8p 380; pH 6.4 25 BE 388
2.93 4.90 1.08 Idem 15 BE 388
3.02 4.99 1.08 Idem 5 BE 388
2.79 4.82 54 24 22 0.93 SaiShenyang Ecol. Station, 25 BE 388
P.R. Ching pH 7.0
[1.86] 4.16 0.0 93.8 6.3 0.50 WES reference soil; 6 months 25 BE 218
incubation(m.i.)
[2.43 451 5 70 25 0.84 Brown’s lake sedim.; 6 m.i. 25 BE 218
[3.73 5.05 55 325 12.5 4.76 Hamlet City lake sedim.; 6 m.i. 25 BE 218
[3.31] 5.28 1.06 Oakland Harbor sedim,/ 15 BE 613
interstitial saline water system;
15 d incubation; Nereis virens
bioaccumulationBA) study
[2.70] 4.67 Idem; Macoma nasuta BA study 613
[2.94] 4.47 2.92 Red Hook sedim./interstitial 15 BE 613
saline water; 15 d incubation;
Nereis virens BA study
[3.08] 4.62 Idem; Macoma nasuta BA study 613
[4.17] 5.4 5.1 Lake Ketelmeer sedim. 20 GP 394
4.93 DOC from Lake Ketermeer sedim. 45 GP 394
5.05 Idem 35 394
5.18 Idem 20 394
5.25 Idem 16 394
4.16— DOC in sediment interstitial water RS 411
5.03 (from 11 harbors and lakgs
5.32 2.07 Lake Oostvaardersplassen sediment 25 BE 58
4.89 1.87 Lake Ketelmeer sediment 25 BE 58
6.38av 3.38av 23 Brisbane River sediments FM 544
4.79av 6 Eagle Harbor contaminated FM 612
sediment-pore water systems
4.74 Chemically immobilized humic ac. 20-23 RPLC 584,
585
4.62 Physically immobilized humic ac. 20-23 RPLC 585
4.81 Correlation lod<,. — log K, (180) 388
5.09 Correlation lod,. — logK,(96) 613
4.73 Correlation lod<,. — log S(180) 388
4.85 Correlation log<,. —MCI 598
Pyrene
1.64 [4.18 98 1 1 0.29 Borden soil; 0.01 N Cagl MD 600
1.62 451 0.13 Hickory Hill pond s sediment 25 BE 108
(>50 pm)
3.48 4.96 3.27 Idem; coarse (§0—20 um) 108
3.40 5.11 1.98 Idem; medium €0-5 um) 108
3.18 5.04 1.34 Idem; fine $6—2 um) 108
3.15 5.08 1.20 Idem; €2 um) 108
0.97 4.04 0.086 Doe Run s sediment 25 BE 108
3.32 4.88 2.78 Idem; coarse si 108
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DELLE SITE

TaBLE 2. Sorption coefficients for polyaromatic hydrocarb@Ré&\Hs)—Continued

log Kq Sorbent compositiof26)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°C) Meth. Ref.
3.48 5.11 2.34 Idem; medium si 108
3.56 5.08 2.89 Idem; fine si 108
3.58 5.08 3.29 Idem; c 108
1.83 4.08 0.57 Oconee River s sediment 25 BE 108
351 5.04 2.92 Idem; coarse si 108
3.36 5.08 1.99 Idem; medium si 108
3.40 5.04 2.26 Idem; fine si 108
3.73 [5.13 4.02 Tamar estuary sedime@t60 um) BE 128
3.10 4.92 1.6 42.91 55.4 15 Mississippi River sediment; BE 151
pH 7.7; CE=20.9 me/100 g
3.46 [4.98] 27.1 52.6 3.04 Ohio Riv. sedimef€eredo, WV GP 156
(0.4 g/b); pH 6.90;
equilibr. time=21d
3.11 [4.94] 55.4 37.1 1.48 Mississippi Riv. setMc Clure, GP 156
IL) (0.5 g/L); pH 7.75;
equilibr. time=15d
2.88 4.80 67.5 13.9 18.6 1.21 Sediment EPA-B2; pH 6.35; 25 BE 180
CE=3.72me/100 g
3.03 4.71 3.0 41.8 55.2 2.07 Sediment EPA-4; pH 7.79; 25 BE 180
CE=23.72me/100g
3.06 4.70 33.6 354 31.0 2.28 Sediment EPA-5; pH 7.44; 25 BE 180
CE=19.0me/100 g
2.79 4.93 0.2 31.2 68.6 0.72 Sediment EPA-6; pH 7.83; 25 BE 180
CE=33.01 me/100 g
2.00 4.83 82.4 10.7 6.8 0.15 Sediment EPA-8; pH 8.32; 25 BE 180
CE=3.72me/100 g
1.85 4.81 7.1 75.6 17.4 0.11 Soil EPA-9; pH 8.34; 25 BE 180
CE=12.4me/100g
2.44 4.76 2.1 34.4 63.6 0.48 Soil EPA-14; pH 4.54; 25 BE 180
CE=18.86 me/100 g
2.89 4.92 15.6 48.7 35.7 0.95 Sediment EPA-15; pH 7.79 ; 25 BE 180
CE=11.30 me/100g
2.70 4.88 34.6 25.8 39.5 0.66 Sediment EPA-18; pH 7.76; 25 BE 180
CE=15.43me/100g
2.86 4.78 0.0 714 28.6 1.30 Soil EPA-20; pH 5.50; 25 BE 180
CE=8.50 me/100 g
3.05 4.77 50.2 42.7 7.1 1.88 Sediment EPA-21; pH 7.60; 25 BE 180
CE=8.33me/100 g
291 4.68 26.1 52.7 21.2 1.67 Sediment EPA-22; pH 7.55; 25 BE 180
CE=8.53me/100 g
3.02 4.64 17.3 13.6 69.1 2.38 Sediment EPA-23; pH 6.70; 25 BE 180
CE=31.15me/100g
3.00 4.83 1.6 55.4 42.9 1.48 Sediment EPA-26; pH 7.75; 25 BE 180
CE=20.86 me/100 g
3.06 4.79 87 12 1 1.87 Aquifer BE 199
0.72 98 1 1 0.02 Aquifer BE 199
2.18 4.88 0.2 Fine s soil; saildextran/water MD 429
system
2.78 3.15 42 Dextran; soildextran/water MD 429
system
5.20 Aldrich humic acid 25 RS 409
4.76av 5.65av Great Lakes suspended matter 25 RS 409
(three phases distributipn
3.76av Great Lakes DQ€ame proceduje 25 RS 409
5.01av 5.79av 16 Green Bay suspended matter 25 RS 410
(same proceduje
4.14av Green Bay DOGame proceduje 25 RS 410
[3.94] 5.20 5.47 Fort Point ChannéFPQ harbor BE 419
sediment(7—9 cm); 0.6 M NaCl
[3.91 5.19 5.19 Idem(15-17 cm BE 419
[3.72 5.00 5.23 Idem(25-29 cm BE 419
[3.75 5.23 3.34 Spectacle Islan&l) harbor BE 419

sediment(14—16 cm; 0.6 M NaCl
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TaBLE 2. Sorption coefficients for polyaromatic hydrocarb@Ré&\Hs)—Continued

269

log Kq Sorbent compositiof26)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°C) Meth. Ref.
5.05 FPC porewater organic colloids FQ 419
(7-9 cm; 7.3 mg C/l; 0.6 M NaCl
5.00 ldem(15-17 cm; 7.7 mg C/L FQ 419
4.88 Idem(25-29 cm; 13 mg C/L FQ 419
4.71 S| sediment porewater organic FQ 419
colloids (14-16 cm; 21.5 mg C/\;
0.6 M NaCl
5.23 54.1 Humic acid from podzolic soil FQ 415
(Lee, NH
5.08 415 Fulvic acid from podzolic soil FQ 415
(Lee, NH
4.74 53.1 Fulvic acid from podzolic soil FQ 415
(North Conway, NH
5.00 51.3 Suwannee River, GA, fulvic acid FQ 415
454 39.07 Marine sediment humic adidH-1) FQ 188
4.70 47.22 IdemMH-2) 188
4.46 47.76 Iden(MH-3) 188
4.81 45.10 Estuarine sediment humic acid FQ 188
(MH-4)
4.60 40.60 IdemMH-5) 188
4.74 48.58 Idem(MH-6) 188
5.10 37.61 Soil humic acig¢SH-1) FQ 188
4.94 47.23 Podzolic soil humic aci®&H-2 FQ 188
5.21 54.15 Iden{SH-3 188
5.51 54.66 Dark lignite soil humic aciGH-4) FQ 188
5.38 57.53 IdemSH-5 188
4.82 41.52 Podzolic soil fulvic acitBF-1) FQ 188
4.73 53.1 Idem(SF-2 188
5.02 51.3 Suwannee River fulvic aci8F-3 FQ 188
5.02 38.23 Aldrich humic acid FQ 188
5.15 Aldrich humic acid; pH 7.32 6.6 RS 546
(DOC=0-16.7 mg/L)
4.55— DOC in porewater of Lake RS 547
5.64 Michigan(LM) sediment after
filtration
5.54— DOC in porewater of LM sediment RS 547
5.92 after centrifugation
4.79- DOC in elutriate of LM sediment RS 547
5.68 after filtration
4.65- DOC in elutriate of LM sediment RS 547
5.18 after centrifugation
4.67av 8 Eagle Harbor contaminated FM 612
sediment-pore water systems
4.92 Soil; experimentdlliterature 217
4.85av 33 literature data 562
4.83av 7- 1- 0.11- 17 sediments and soils 25 BE 96
75.6 69.1 2.38
6.51av 3.38av 23 Brisbane River sediments FM 544
4.77, Humic acid-silica column 20-23 RPLC 584,
4.82 585
4.80 Humic acid-silica column 20-23 RPLC 587
4.81 Salicylic acid-silica column 20-23 RPLC 587
4.72 8-Hydroxyquinoline-slicia column 20-23 RPLC 587
4.79 Correlation lod<,. — logK,, 96
4.97 Correlation lod<,. — logK,, 108
4.22 Correlation lod<,. — logKqy, 207
4.11 Correlation log,.— log S 564
451 Correlation lod<,. — logS 96
4.64 Correlation log<,.— log S(mp) 96
4.84 Correlation lod<,.—MCI 578
[5.05] Correlation logK,, —MCI 5901
4.50 Correlation logl,. —LSER 602
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TaBLE 2. Sorption coefficients for polyaromatic hydrocarb@Ré&\Hs)—Continued

DELLE SITE

log Kq Sorbent compositiof26)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°C) Meth. Ref.
Benzda)anthracene
5.77 2.07 Lake Oostvaardersplassen sediment 25 BE 58
5.47 1.87 Lake Ketelmeer sediment 25 BE 58
6.30av 3.38av 23 Brisbane River sediments FM 544
5.49av 8 Eagle Harbor contaminated FM 612
sediment-pore water systems
5.30 Aldrich humic acidlog Ky is RS 414
the zero intercept of the regression
line of logKy,. vs DOC cono.
5.92 Aldrich humic acid; pH 7.32 6.6 RS 546
(DOC=0-1.9 mg/L)
[5.23] 50.2 Aldrich humic acid 23 ED 400
(DOC=2.5mg/L)
5.36 Correlation log<,. —MCI 598
Benzda)pyrene
7.0 4.60 Rotterdam Harbor sedii®.064— 21 BE 461
10.8 g/b); K, extrapolated from water/
methanol; 0-0.6 M NaCl
6.4 51 Lake Ketelmeer sedim. 20 GP 394
6.08 DOC from Lake Ketelmeer sedim. 45 GP 394
6.14 Idem 35 394
6.52 Idem 20 394
6.54 Idem 16 394
5.99 2.07 Lake Oostvaardersplassen sediment 25 BE 58
5.53 1.87 Lake Ketelmeer sediment 25 BE 58
5.73av 58.1 Humic acid from Arno River 20 ED 425
sediments; pH 5.0-8.0
4.76av 51.7 Fulvic acid from Arno River 20 ED 425
sediments; pH 5.0-8.0
5.74av 64.1 Humic acid from Tyrrenhian Sea 20 ED 425
sediments; pH 5.0-8.0
4.88av 45.6 Fulvic acid from Tyrrenhian Sea 20 ED 425
sediments; pH 5.0-8.0
5.37av 53.3 Humic acid from Arno River water; 20 ED 425
pH 5.0-8.0
4.66av 54.6 Fulvic acid from Arno River water; 20 ED 425
pH 5.0-8.0
5.78av 6.66av Great Lakes suspended matter 25 RS 409
(three phases distributipn
4.57av Great Lakes DQ€ame proceduje 25 RS 409
5.60av 6.38av 16 Green Bay suspended matter 25 RS 410
(same proceduje
4.77av Green Bay DOGame proceduje 25 RS 410
5.95 Aldrich humic acidlog K. is RS 414
the zero intercept of the regression
line of logKy,. vs DOC cono.
6.42 Aldrich humic acid; pH 7.32 6.6 RS 546
(DOC=0-0.47 mg/L)
5.81 DOC(11.7 mg/l in interstitial 6.6 RS 546
water (Lake Michigan; pH 7.88
5.53 Lake Maridalsvannet; water DOC 20 ED 440
(3.5 mg C/b; pH 6.6
5.35 Lake Louhilampi: water DOC 20 ED 440
(18.0 mg C/b; pH 4.6
4.88 Hellerudmyra bog; water DOC 20 ED 440
(20.6 mg C/b; pH 4.4
4.89 Nordic fulvic acid(19.4 mg C/L; 20 ED 440
pH 4.31
4.96 “NIVA-concentrate;” water humic 20 ED 440
sample(19.4 mg C/b); pH 4.42
5.18— DOC in porewater of Lake RS 547
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TaBLE 2. Sorption coefficients for polyaromatic hydrocarb¢R&Hs—Continued

log Kq Sorbent compositiof26)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°C) Meth. Ref.
6.07 Michigan(LM) sediment after
filtration
6.40— DOC in porewater of LM sediment RS 547
6.41 after centrifugation
4.72— DOC in elutriate of LM sediment RS 547
6.73 after filtration
6.02— DOC in elutriate of LM sediment RS 547
6.99 after centrifugation
6.26 50.2 Aldrich humic acid2.5 mg C/) 23 ED 400
6.21 Aldrich humic acid5 mg C/L) 23 ED 434
6.56 Aldrich humic acid ED 435
6.26av 3.38av 23 Brisbane River sediments FM 544
5.81lav 8 Eagle Harbor contaminated FM 612
sediment-pore water systems
5.90 Correlation log,. —MCI 598
Tetracene
5.81 Soil; experimentdlliterature data 217
5.81av 2.78, Coarse si fractions of Doe Run 25 BE 108
3.27 and Hickory Hill sediments
5.26 Prediction from addition of ring 96
fraction
4.74 Correlation lod<,. — logKqy, 207
5.69 Correlation lod<,. — logK,, 108
5.51 Correlation lod<,. — logKgy, 96
5.25 Correlation lod,. — log S(mp) 96
[5.58 Correlation logK,y, —MCI 591
5.36 Correlation lod<,. —MCI 578
5.09 Correlation log,. —LSER 602

Values in square parentheses have been calculated by the author.

*% OM content.

av: average value.

Idem refers to the sorbent reported just above; only the dexaure, OC, temperature, methoahich were changed are specified.
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DELLE SITE

TasLE 3. Sorption coefficients for halogenated alkyl hydrocarbons

log Kg Sorbent compositiof%)
log K? Other sorbent and solution data; Temp.
(1/n) log Koe Sand Silt Clay ocC prediction procedure (°C) Meth. Ref.
Dichloromethane
2.06'av 653 —-85* Three municipal wastewater solids 22.5 BE 535
1.44 Correlation lod<,. —MCI 596
1.39 Correlation lod<,. —MCI 578
[1.47] Correlation logK,, —MCI 591
1.03 Correlation logl,. —LSER 602
Trichloromethane
-0.25 1.57 1.49 Captina sil soil; pH 4.97; BE 606
0.01 M CaNQ
-0.72 1.46 0.66 Mc Laurin sl soil; pH 4.43; BE 606
0.01 M CaNQ
1.44av Soil, sand, loess 20 HS 226
1.98av Weathered shale, mudrock 20 HS 226
2.79av Unweathered shale, mudrock 20 HS 226
2.15av 653 —85* Three municipal wasterwater solids 22.5 BE 535
[—1.16] 92 5.9 2.1 0.09 Lincoln soil; fine s; pH 6.4 20 MD 541
CE=3.5me/100 g
1.65 Correlation lod<,. —MClI 596
1.56 Correlation lodK,. —MCI 578
[1.64] Correlation logK,, —MCI 591
1.59 Correlation lod<,. —LSER 602
Tetrachloromethane (TeCM)
2.65av 65 —85* Three municipal wastewater solids 22.5 BE 535
0.13 1.26 3.6 7.3 89.1 7.56 DTMA-Wyoming bentonite 20 BE 93
0.18 1.34 3.6 7.3 89.1 6.97 TTMA-Wyoming bentonite 20 BE 93
0.49 1.70 3.6 7.3 89.1 6.16 HTMA-Wyoming bentonite 20 BE 93
0.82 1.96 3.6 7.3 89.1 7.13 BDHA-Wyoming bentonite 20 BE 93
0.88 2.07 3.6 7.3 89.1 6.57 DDPA-Wyoming bentonite 20 BE 93
1.97° 3.6 7.3 89.1 2.6 30% DTMDA-Wyoming bentonite 20 BE 92
(0.64
2.03° 4.5 61% Idem 20 92
(0.68
2.20° 5.8 80% ldem 10 92
(0.79
2.16° 5.8 80% ldem 20 92
(0.71
2.07° 5.8 80% Idem 35 92
0.72
0.65 1.69 3.6 7.3 89.1 9.0 80% DTMA-Wyoming bentonite 10-35 BE 92
[0.10 1.72 2.40 U.S. EPA ref sail 2; 24 BE 230
SA(N,)=7.85/nflg;
0.005 M CaC}
[-0.12 1.72 1.43 U.S. EPA ref sail 3; 24 BE 230
0.005 M CaC}
[0.14] 1.80 2.21 U.S. EPA ref sail 7; 24 BE 230
SA(N,)=22.4 ntlg;
0.005 M CaC}
[0.07] 1.76 2.04 U.S. EPA ref soil 10; 24 BE 230
SA(N,)=8.84 nt/g;
0.005 M CaC}
[0.1]] 1.76 2.25 U.S. EPA ref soil 12; 24 BE 230
SA(N,)=9.38 nf/g;
0.005 M CaCJ
[0.07] 1.83 1.73 U.S. EPA ref soil 19; 24 BE 230
SA(N,)=3.75 nf/g;
0.005 M CaCJ
[—-0.19 1.79 1.08 Anoka soil; Sal,)=1.07 nf/g; 24 BE 230
0.005 M CaC}
[—0.11] 1.72 1.49 Piketon soil; SAN,)=7.77 nf/g; 24 BE 230
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TasLE 3. Sorption coefficients for halogenated alkyl hydrocarbons—Continued

log Ky Sorbent compositiori%)
log Kf0 Other sorbent and solution data; Temp.

(1/n) log Ko Sand  Silt Clay  OC prediction procedure (°0) Meth.  Ref.

[—0.09 1.65 1.80 Marlette soil; SIN,)=3.99 nf/g; 24 BE 230
0.005 M CaCJ

[—0.19 1.81 1.03 Spinks soil; SIN,)=1.51 nf/g; 24 BE 230
0.005 M CaC}

[0.15] 1.69 2.90 Elliot(IHSS ref soi); 24 BE 230
0.005 M CaCJ

[—0.09 1.81 1.26 Woodburn soil; 24 BE 230
SA(N,)=11.2 nf/g;
0.005 M CaCJ

[0.15] 1.77 2.40 Renslow soil; 24 BE 230
SA(N,)=11.6 nf/g;
0.005 M CaC}

[0.6]] 1.83 6.09 Sanhedrin soil; 24 BE 230
SA(N,)=7.88 nf/g;
0.005 M CaCJ

[0.36] 1.87 3.12 Cathedral soil; 24 BE 230
SA(N,)=5.58 nf/g;
0.005 M CaCJ

[0.37] 1.83 3.47 Wellsboro soil; 24 BE 230
SA(N,)=5.73 nf/g;
0.005 M CaC}

[0.48] 1.73 5.61 Fangshan District Beijing, 24 BE 230
China(C.); SA(N,)=4.96 nf/g;

[0.28 1.83 2.83 Anda, Heilongjiang, China; 24 BE 230
0.005 M CaCJ

[-0.75] 1.72 0.34 Jinxian County, JiangxC.); 24 BE 230
0.005 M CaC}

[-0.18 1.79 1.08 Nanjing, Jiangs«C.); 24 BE 230
0.005 M CaCJ

[0.01] 1.74 1.77 Changshu, Jiang<@,); 24 BE 230
0.005 M CaCJ

[—0.45 1.72 0.67 Xuyi County, Jiangs(C.); 24 BE 230
SA(N,)=54.0 nf/g;
0.005 M CaC}

[0.41] 1.81 4.02 Jinhu County, Jiangd@.); 24 BE 230
0.005 M CaCJ

[—0.24] 1.85 0.81 Hongze County, Jiangs@,); 24 BE 230
SA(N,)=22.8 nflg;
0.005 M CaCJ

[0.19 1.79 2.54 Dushan County, Guizhd&.); 24 BE 230
SA(N,)=8.20 nf/g;
0.005 M CaC}

[—0.16] 1.79 1.12 Gangcha County, Qinghég.); 24 BE 230
SA(N,)=4.21 nf/g;
0.005 M CaCJ

[-1.03 1.77 0.16 Xinghai County, QinghaiC.); 24 BE 230
SA(N,)=2.8 nf/g;
0.005 M CaCJ

[-0.52 1.82 0.46 Luochuan County, Shanit.); 24 BE 230
0.005 M CaC}

[-0.36] 1.82 0.66 Yishan County, Guangx.); 24 BE 230
SA(N,)=40.2 nf/g;
0.005 M CaCJ

[-0.27] 181 0.83 Yangchun County, Guangdong, 24 BE 230
(C.; 0.005 M CaCJ

[—0.45| 1.74 0.64 Xuwen County, Guangdon;.); 24 BE 230
0.005 M CaC}

[-0.68 1.79 0.34 Qiongzhong County, Hainan, 24 BE 230
(C.); SA(N,)=4.85 nf/g;
0.005 M CaCJ

[1.87] [2.06] 64.0 Peat extracted with 0.1 M NaOH; 24 BE 229
0.005 M CaCJ

[1.65] [1.89] 57.1 Peat; SAN,)=1.5 nt/g; 24 BE 229
0.005 M CaCJ
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DELLE SITE

TasLE 3. Sorption coefficients for halogenated alkyl hydrocarbons—Continued

log Kg Sorbent compositiofi%b)

log K? Other sorbent and solution data; Temp.

(1/n) log Ko Sand  Silt Clay  OC prediction procedure (°0) Meth.  Ref.

[1.45 [1.72] 53.1 Houghton muck soil; 24 BE 229
SA(N,)=0.8 nf/g; 0.005 M CaCJ

[0.60] 44.4 Cellulose; SAN,)=2.3 nf/g; 24 BE 229

0.005 M CaCJ

0.33 2.16 1.49 Captina sil soil pH 4.97; BE 606
0.01 M CaNQ

—0.49 1.69 0.66 Mc Laurin sl soil; pH 4.43; BE 606
0.01 M CaNQ@

[0.00] 1.82 1.50 U.S. EPA ref sediment 11, 24 BE 230
SA(N,)=20.2 nf/g; 0.005 M CaCJ

[—0.09 2.01 0.79 U.S. EPA ref sediment 18; 24 BE 230
SA(N,)=22.1 nf/g; 0.005 M CaCJ

[0.40] 2.06 2.20 U.S. EPA ref sediment 22; 24 BE 230
SA(N,)=3.39 nf/g; 0.005 M CaCJ

[—0.05 1.95 0.99 U.S. EPA ref sediment 25; 24 BE 230
SA(N,)=7.60 nf/g; 0.005 M CaCJ

[0.15] 1.97 1.50 Mississippi River se¢pool 2); 24 BE 230
SA(N,)=5.90 nf/g; 0.005 M CaCJ

[-0.01] 1.94 1.13 Mississippi River se¢pool 11); 24 BE 230
SA(N,)=4.86 nf/g; 0.005 M CaCJ

[0.17] 1.96 1.40 Mississippi River se¢pool 26; 24 BE 230
SA(N,)=15.5 nf/g; 0.005 M CaCJ

[0.24] 2.04 1.60 Mississippi River sediment; 24 BE 230
SA(N,)=12.8 nf/g; 0.005 M CaCJ

[—0.16] 2.08 0.58 Yazoo River sediment; 24 BE 230
SA(N,)=19.7 nf/g; 0.005 M CaCJ

[-0.32 2.08 0.40 Mississippi River sediment; 24 BE 230
SA(N,)=8.09 nf/g; 0.005 M CaCJ

[0.34] 2.05 1.97 Lake Charles sediment; 24 BE 230
SA(N,)=13.3 nf/g; 0.005 M CaCJ

[0.09] 2.02 1.17 Suisin Bay marine sediment; 24 BE 230
SA(N,)=15.7 nf/g; 0.005 M CaCJ

[0.20] 2.03 1.48 Suisin Bay marine sediment; 24 BE 230
SA(N,)=21.6 nf/g; 0.005 M CaCJ

[0.28] 2.03 1.78 Suisin Bay marine sediment; 24 BE 230
SA(N,)=21.3 nf/g; 0.005 M CaCJ

[0.70 2.03 4.73 Tangwang River sed., Chif@); 24 BE 230
SA(N,)=12.8 nf/g; 0.005 M CaCJ

[0.12] 2.07 1.12 Sonhuajiang River s€d.) 24 BE 230
0.005 M CaC}

[0.27] 1.97 1.99 Tumen River sedime(t.); 24 BE 230
SA(N,)=4.93 nf/g; 0.005 M CaCJ

[0.62] 2.01 4.12 Xuanwu Lake sedime(€.); 24 BE 230
0.005 M CaC}

[0.06] 1.97 1.24 Guchen Lake sedimd(i.); 24 BE 230
0.005 M CaC}

[0.02] 2.00 1.04 Lake Hongze sedimei.); 24 BE 230
SA(N,)=29.9 nf/g; 0.005 M CaCJ

[0.5]] 1.98 3.37 Zhujiang River sedime(tt.); 24 BE 230
0.005 M CaCJ

[—0.9]] 2.05 0.11 Yellow River sedimenrC.); 24 BE 230
0.005 M CaC}

[—0.96] 2.00 0.11 Yinghe River sedimeft.); 24 BE 230
SA(N,)=1.85nf/g; 0.005 M CaCJ

[0.37] 2.03 2.19 Ziya River sedimeit€.); 24 BE 230
SA(N,)=5.83 nf/g; 0.005 M CaCJ

[—0.1]] 2.05 0.70 Ganjiang River sedime(@.); 24 BE 230
SA(N,)=5.32 nf/g; 0.005 M CaCJ

[0.47] 1.96 2.82 Zishui River sedimeiiC.); 24 BE 230
SA(N,)=8.97 nf/g; 0.005 M CaCJ

[-0.39 2.06 0.29 Liuyanghe River sedime(@.); 24 BE 230
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TasLE 3. Sorption coefficients for halogenated alkyl hydrocarbons—Continued

275

log Kg Sorbent compositiofi%b)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand  Silt Clay  OC prediction procedure (°0) Meth.  Ref.
[0.05] 1.96 1.22 Youshui River sedimeft.); 24 BE 230
SA(N,)=11.9 nf/g; 0.005 M CaCJ
[-0.43 1.98 0.39 Niqu River sedimerti€.); 24 BE 230
SA(N,)=4.84 nf/g; 0.005 M CaCJ
[—0.25 2.05 0.50 Huaihe River sedime(t.); 24 BE 230
SA(N,)=17.6 nf/g; 0.005 M CaCJ
[—0.39 1.96 0.45 Huaihe River sedime(&.); 24 BE 230
SA(N,)=8.21 nf/g; 0.005 M CaCJ
[—0.11] 2.03 0.73 Jinghe River sedime{@.); 24 BE 230
SA(N,)=12.1nf/g; 0.005 M CaCJ
[-0.47] 2.01 0.38 Sangonghe River sedimé@t); 24 BE 230
SA(N,)=4.00 nf/g; 0.005 M CaCJ
[-0.32 2.03 0.45 Yaluzangbu River sedimei.); 24 BE 230
SA(N,)=4.94 nfl/g; 0.005 M CaCJ
[0.29] 2.00 1.94 Lake Pumo sedime(@.); 24 BE 230
SA(N,)=3.87 nf/g; 0.005 M CaCJ
[—0.30] 1.97 0.54 Niyanghe River sedime(@.); 24 BE 230
SA(N,)=3.12 nf/g; 0.005 M CaCJ
-0.77 0.02 Borden aquifer mat.; 21 BE 614
CE=0.52 me/100 g;
SA(N,)=0.8 nflg
-0.97 >98 0.007 Rabis aquifer mat. 10 MD 166
2.04 Correlation lod<,.—logS 564
1.85 Correlation log<,.—MCI 596
1.70 Correlation lod<,.—MCI 578
[1.79 Correlation logK,,—MCI 591
2.17 Correlation lod,.— LSER 602
1,2-Dichloroethane(—DCA)
[-0.57 [1.51] 3.3 69 26 1.6 Willamette soil; pH 6.8 20 BE 195
[0.93
[—-1.16] 92 5.9 2.1 0.09 Lincoln soil; fine s; pH 6.4; 20 MD 541
CE=3.5me/1009
1.06 Correlation lod<,—log Ky, 96
1.48 Correlation lod<,.—logS 96
1.19 Correlation log<,.—log S (mp) 96
[1.74) Correlation logK,,—MCI 591
1.54 Correlation lod<,.—LSER 602
1,2-Dibromoethane(Ethylene dibromide, ED)
[—0.24] [1.79 3.3 69 26 1.6 Willamette soil; pH 6.8 20 BE 195
[0.93]
[0.31] [1.06] 29.1 143 56.6 30% Whittlesey soil; SA=197.0 nf/g 20 BE 615
[17.7]
[—0.40] [1.22] 84.1 8.1 7.8 4.15 Ashurst soil; SA=28.1 nf/g; 20 BE 615
[2.4]] analysis by a catalytic
combustion method
[—0.60] [1.02] Idem; analysis by a radiotracer 615
method
0.17 2.13 1.11 Lockwood fine sl soil; 25 BE 380
0.01 M CaC}
0.32 211 1.61 Warehouse Point fine sl soil; 25 BE 380
0.01 M CaC}
0.23 2.01 1.65 Broad Brook fine sl soil; 25 BE 380
0.01 M CaC}
-0.93 1.76 1.49 Captina sil soil; pH 4.97; BE 606
0.01 M CaNQ@
—0.52 1.66 0.66 Mc Laurin sl soil; pH 4.43; BE 606
0.01 M CaNQ
1.64 Soil; experimentdlliterature 217
<-1.0 [<1.86] 0.24 Aquifer fines(<100 um) BE 504
[0.14]
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TasLE 3. Sorption coefficients for halogenated alkyl hydrocarbons—Continued

DELLE SITE

log Ky Sorbent compositiori%)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand  Silt Clay  OC prediction procedure (°0) Meth.  Ref.
2.08 Cyanopropyl column 20— RPLC 579
25
1.65 Correlation log<,.—MCI 578
[1.74] Correlation logK,,—MCI 591
1.70 Correlation lod<,.—logS 564
2.05 Correlation lod,.— LSER 602
1,1,1-Trichloroethane (—TCA)
0.80° Acid peat BE 472
(1.03
0.74° Acid humic topsoil BE 472
(1.09)
0.11° Calcareous humic topsoil BE 472
(1.00
—0.14° Subsoil rich in iron oxides BE 472
(0.89)
1.65av Soil, sand, loess 20 HS 226
2.22av Weathered shale, mudrock 20 HS 226
3.02av Unweathered shale, mudrock 20 HS 226
[0.22] [2.26] 3.3 69 26 1.6 Willamette soil; pH 6.8 20 BE 195
[0.93]
-1.52 [1.36] 97.1 2.3 0.6 0.13 Tampa aquifer; pH 8. MD 521
0.01 N CaC}
—1.00 95 3 2 0.071 Allerod-1 aquifer materi@.m); BE 208
SA(N,)=1.7 nflg
—0.82 96 4 0 0.048 Allerod-2 a.m.; $N,)=2.0 nt/g BE 208
-1.30 98 2 0 0.020 Borris a.m.; $W,)=0.3 nf/g
-0.82 97 2 1 0.010 Brande-1 a.m.; @&b)=1.7 nf/g BE 208
—0.52 97 2 1 0.020 Brande-2 a.m. BE 208
—-1.40 95 1 1 0.006 Finderup-1 a.m.; %)=0.9 nf/g BE 208
-0.52 [2.15] 97 2 0 0.213 Finderup-2 a.m.; $4,)=2.5 nf/g BE 208
—0.89 96 4 0 0.021 Gunderup-2 a.m.; ®)=2.5 nf/g BE 208
—0.26 [2.47] 98 2 0 0.213 Herborg a.m.; $N,)=0.5 nf/g BE 208
—0.80 99 0 1 0.016 Rabis a.m.; 8%)=0.4 nf/g BE 208
-0.72 96 2 3 0.048 Tirstrup-1 a.m.; $,)=3.3 nf/g BE 208
-0.82 97 0 2 0.035 Tirstrup-2 a.m.; $4,)=1.9 nf/g BE 208
—-0.54 [2.26] 94 2 4 0.159 Tylstrup a.m.; SN,)=3.3 nf/g BE 208
-0.68 97 2 1 0.012 Vasby a.m.; $¥,)=0.8 nf/g BE 208
-0.85 98 1 1 0.029 Vejen-1 a.m.; §%)=1.7 nf/g BE 208
-0.70 98 0 3 0.032 Vejen-2 a.m.; §¥,)=2.6 nt/g BE 208
-0.80 929 0 1 0.006 Vorbasse-1 a.m.;(®W)=1.8 nf/g BE 208
-0.85 98 2 0 0.007 Vorbasse-2 a.m.; (B =0.3 nf/g BE 208
-0.40 [2.52] 98 1 1 0.122 Vorbasse-3 a.m.; 8)=0.1 nf/g BE 208
[2.03Jav 17 soils BE 472
2.11 Cyanopropyl column 20— RPLC 579
25
2.08 Correlation lod<,—log Ko, 96
2.02 Correlation lod<,—logS 96
2.04 Correlation log<,.—log S(mp) 96
1.70 Correlation lod,.—MCI 578
[1.79 Correlation logKq—MCI 591
2.08 Correlation lodK,.— LSER 602
1,1,2-Trichloroethane (—TCA)
—0.92 1.78 97.3 2.2 0.5 0.2 Forest soil; pH 5.6; MD 344
CE=0.48 me/100 g
0.15 1.80 65.2 25.6 9.2 2.2 Agricultural soil; pH 7.4; MD 344
CE=9.0me/100g
0.60 2.03 69.5 20.5 10.1 3.7 Forest soil; pH 4.2; MD 344
CE=2.9me/100g
[—-1.16] 92 5.9 2.1 0.09 Lincoln soil; pH 6.4; 20 MD 541
CE=3.5me/100g
1.84 Correlation log<,.—MCI 578
1.70 Correlation lod<,.—MCI 597
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TasLE 3. Sorption coefficients for halogenated alkyl hydrocarbons—Continued
log Kg Sorbent compositiofi%b)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand  Silt Clay  OC prediction procedure (°0) Meth.  Ref.
1.99 Correlation lod<,.—LSER 602
1,1,2,2-Tetrachloroethane(—TeCA)
[-0.13 [1.90] 3.3 69 26 16 Willamette soil; pH 6.8 20 BE 195
[0.93]
2.00 Correlation lod<,—log K, 96
1.87 Correlation lod<,—logS 96
1.80 Correlation log<,.—log S(mp) 96
2.04 Correlation lod,.—MCI 578
[2.14] Correlation logKq—MCI 591
2.33 Correlation lod<,.—LSER 602
1,1-Dichloroethylene
2.23%av 65 — Three municipal wastewater solids 22.5 BE 535
85"
1,2-trans-Dichloroethylene
-1.30 [1.59 97.1 2.3 0.6 0.13 Tampa aquifer; pH 8; MD 521
0.01 N CaC}
Trichloroethylene (TCE)
2.09av Soil, sand, loess 20 HS 226
2.56av Weathered shale, mudrock 20 HS 226
3.43av Unweathered shale, mudrock 20 HS 226
2.63 26.8 Shalétertiary) 20 HS 226
3.19 9.7 Shalgjurassig 20 HS 226
2.23 334 Peat 20 HS 226
2.43 18.5 Lignite 20 HS 226
3.24 83.6 Bitominous coal 20 HS 226
3.64 80.1 Anthracite 20 HS 226
0.90 2.03 7.51 Sapsucker WooW) soil 25 HS 194
0.94 2.09 7.05 SW soil; ether extracted 25 HS 194
0.11 2.16 0.88 SW soil humin 25 HS 194
0.85 1.76 12.4 SW soil humic acid 25 HS 194
—0.10 0.62 19.2 SW soil fulvic acid 25 HS 194
0.94 1.24 50.5 Tannic acid 25 HS 194
1.89 2.08 64.6 Lignin 25 HS 194
1.80 2.05 57.2 Zein 25 HS 194
—0.04 0.30 45.3 Cellulose 25 HS 194
1.51 1.83 47.9 Aldrich humic acid 25 HS 194
1.61 [2.36] 18 Muck (<1 mm) 22 GP 517
0.04 [2.37] 92 6.2 1.8 0.47 Grayling so{<1 mm) 22 GP 517
0.07 [2.14] 87.6 10.1 2.3 0.85 Keweenaw sé#1 mm) 22 GP 517
—0.64 [1.77] 95.5 3.2 1.3 0.39 Eustis sdik1 mm) 22 GP 517
—-0.60 [1.81] 95.5 3.2 1.3 0.39 Eustis soil; 0.01 N CaCl MD 522
—1.96 [0.58] 98 1 1 0.29 Borden soil; 0.01 N CaCl MD 600
0.80 [1.70] 60.3 24.0 15.7 12.6 Mt. Lemmon soil; 0.01 N CaCl MD 600
—0.06 [1.53 56.6 22.0 21.4 5.78 Marlette soil(A horizon); 20 BE 222
2.59 pH 6.4; CE=16.4 me/100 g
1.43 [2.6]] 10.0° Idem-HDTMA complex 20 BE 222
6.48
0.76 [2.12] 7.43 Idem-DDTMA complex 20 BE 222
4.37
1.47 [2.90] 4.85 Marlette soil(Bt horizon— 20 BE 222
3.71 HDTMA complex
0.80 [2.50] 2,73 Idem-DDTMA complex 20 BE 222
1.98
1.06° Acid peat BE 472
(1.08
0.96° Acid humic top soil BE 472
(1.18
0.09° Calcareous humic top soil BE 472
(0.93
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DELLE SITE

TasLE 3. Sorption coefficients for halogenated alkyl hydrocarbons—Continued

log Ky Sorbent compositiori%)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand  Silt Clay  OC prediction procedure (°0) Meth.  Ref.
—0.25° Subsoil rich in iron oxides BE 472
(0.88
-0.62° Clay subsaoil BE 472
(0.70
—0.69° Sandy subsaoill BE 472
0.77)
0.45 [2.04] 36 8 2.57 Agawam soil; 0.01 M Cagl 20— BE 381
22
-0.85 1.86 97.3 2.2 0.5 0.2 Forest soil; pH 5.6; MD 344
CE=0.48 me/100 g
0.32 1.98 65.2 25.6 9.2 2.2 Agricultural soil; pH 7.4; MD 344
CE=9.0me/100g
0.72 2.15 69.5 20.5 10.1 3.7 Forest soil; pH 4.2; MD 344
CE=2.9me/100g
[0.40] 1.80 60 26.5 135 4.02 Soil from a vadose zone 25 BE 370
[1.24] 1.86 24 Soil; composite sample from 20 BE 616
a peat layer
[—1.05 92 5.9 2.1 0.09 Lincoln soil; pH 6.4; 20 MD 541
CE=3.5me/100g
-0.28 94 4 2 <0.1 Aquifer mat.; pH 8.2; 25 HS 372
SA(E)=18.7 nf/g;
CE=2.3me/100g
-0.24 [1.74 33 49 18 1.05 Yolo soil; pH 7.9; 25 HS 372
SA(E)=80.6 nf/g;
CE=21.1 me/100 g
0.08 [1.93 57.5 26.4 13.7 1.41 / @um soil; pH 7.1; 25 HS 372
SA(E)=40.1 nf/g;
CE=13.97 me/100 g
-0.16 [1.79 80.2 13.2 4.8 1.12 Lundgaard soil; pH 6.1; 25 HS 372
SA(E)=10.84 nf/g;
CE=8.78 me/100 g
-1.96 0.02 Alumina; pH 4.5 25 HS 371
-0.61 0.06 Iron oxide; pH 6.5 25 HS 371
-13 0.02 Montmaorillonite; pH 8.3 25 HS 371
-0.57 0.01 Kaolinite; pH 4.2-5.2 25 HS 371
—-0.51 [1.83 0.45 Humic acid coated alumina; pH 7.18 25 HS 371
-1.05 [1.84] 97.1 2.3 0.6 0.13 Tampa aquifer; pH 8; MD 521
0.01 N CaC}
-0.97 >98 0.007 Rabis aquifer mat. 10 MD 166
-1.00 96 0.025 Borden aquifer; $4,)=0.3 nf/g 22 HS 520
-0.77 93 0.034 Lula aquifer; SN,)=7.7 nt/g 22 HS 520
-0.74 2.03 23 42 35 0.169 Upper aquitard lag@SCL); BE 617
CE=15.5me/100 g
0.79 2.63 17 65 18 1.49 Lower aquitard layB\GSL); BE 617
CE=29 me/100g
-0.54 1.79 0.48 Porous alumina coated with humic 25 HS 364
acid; 0.1 M NaCl
-0.42 [1.90] 0.48 Idem 25 MD 364
[2.01]av 18 soils BE 472
2.28 50.2 Aldrich and Fluka humic acid FH 206
1.72 2.20 335 ICN humic acid 25 HS 193
—0.64 1.76 0.40 ICN humic acid coated, 8k 25 HS 193
1.64 [2.47] 21.6 HDTMA-smectite complex BE 224
17.3
1.52 [2.40] 16.2 Idem BE 224
13.0
0.64 [1.79 8.9 Idem BE 224
7.1
2.11 Cyanopropyl column 20— RPLC 579
25
1.66 Correlation lod<,.—log §(180) 193
2.14 Correlation lod<,.—logK,,,(207) 193
2.09 Correlation lod<,.—log K, (108) 193
1.70 Correlation log<,.—MCI 597
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TasLE 3. Sorption coefficients for halogenated alkyl hydrocarbons—Continued

log Ky Sorbent compositiori%)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand  Silt Clay  OC prediction procedure (°0) Meth.  Ref.
1.84 Correlation lod<,.—MCI 578
Tetrachloroethylene (TeCE)
—0.06 [2.35 95.5 3.2 1.3 0.39 Eustis soil; 0.01 N CaCl MD 522
1.23° Acid peat BE 472
(1.09
1.38° Acid humic topsoil BE 472
(1.12
0.49° Calcareous humic topsoil BE 472
(0.97
0.30° Subsaoil rich in iron oxides BE 472
(0.98
—0.45° Clay subsoil BE 472
(0.995
-1.25° Sand subsoil BE 472
(0.60
2.64av Soil, sand, loess 20 HS 226
3.2%av Weathered shale, mudrock 20 HS 226
4.03av Unweathered shale, mudrock 20 HS 226
[0.53] [2.56] 3.36 70.2 26.4 1% Willamette soil; pH 6.8 20 BE 195
[0.93]
-0.13 [2.28] 95.5 3.2 1.3 0.39 Eustis Sdikk1l mm) 22 GP 517
—-1.28 [1.26] 98 1 1 0.29 Borden soil; 0.01 N CaCl MD 600
1.35 [2.25] 60.3 24.0 15.7 12.6 Mt. Lemmon soil; 0.01 N CaCl MD 600
-0.77 [1.75 38.8 31.6 29.6 0.60 Marlette soil(Bt horizon; 20 BE 222
0.30 pH 5.4; CE=14.6 me/100 g
1.44 [2.87] 4.85° Idem-HDTMA complex 20 BE 222,
3.71 223
1.08 [2.78] 2,73 Idem-DDTMA complex 20 BE 222
1.98
0.42 [2.00] 56.6 22.0 21.4 5.8 Marlette soil(A horizon); 20 BE 222,
2.59 pH 6.4; CE16.4 me/100 g 223
1.57 [2.76] 10.0¢ Idem-HDTMA complex 20 BE 222,
6.48 223
1.17 [2.53 7.43 Idel-DDTMA complex 20 BE 222
4.37
3.00av 65 — Three municipal wastewater solids 225 BE 535
85"
0.86 [2.45] 36 8 2.57 Agawam soil; 0.01 M Cagl 20— BE 381
22
—0.46 2.25 97.3 2.2 0.5 0.2 Forest soil; pH 5.6; MD 344
CE=0.48 me/100 g
0.65 231 65.2 25.6 9.2 2.2 Agricultural soil; pH 7.4; MD 344
CE=9.0me/100g
-0.25 [2.57) 0.15 KB 1H soil (63—125um); 20 LE 207
SA(N,)=4.9 nt/g
[—0.65 92 5.9 2.1 0.09 Lincoln fine s soil; pH 6.4; 20 MD 541
CE=3.5me/100g
—0.34° 0.03 Augusta subsurface s(ipinks; BE 54
(1.20 median grain size0.13 mm;
SA(N,)=1.2 nf/g
-0.17° [2.62] 0.16 Delta subsurface sdiDttokes; BE 54
(0.93 median grain size0.20 mm;
SA(N,)=1.6 nf/g
0.20° [2.44] 0.58 Ann Arbor Il subsurface soil BE 54
(1.09 (Bookston; median grain size
0.16 mm; SAN,)=4.2 nf/g
1.12° 2.49 Wagner subsurface s@Miami); BE 54
(0.78 median grain size0.53 mm;
SA(N,)=1.3 nf/g
1.09° 1.24 Ypsilanti subsurface s¢iasepyj; BE 54
(0.79 median grain size0.31 mm;
SA(N,)=1.2 nflg
1.59° 1.29 Ann Arbor | subsurface soll BE 54
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TasLE 3. Sorption coefficients for halogenated alkyl hydrocarbons—Continued

DELLE SITE

log Kg Sorbent compositiofi%b)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand  Silt Clay  OC prediction procedure (°0) Meth.  Ref.
0.79 (Brookston; SA(N,)=2.4 nflg
—0.66 2.06 60.9 37.7 1.6 0.19 Simsbury subsurface aquifer sed.; BE 473
0.01 M CaC}
-0.13 0.021 Borden sandy aquifer material BE 88
—0.46 0.02 Idem; SAN,)=0.23 nf/g; 20 BE 113
0.005 M CaSQ
—0.60 91.0 5.6 3.4 0.02 Lula aquifer; 0.005 M CaSO MD 519
-0.62 52.3 415 6.2 0.03 Barksdale aquifer; 0.005 M CaSO MD 519
—0.46 [2.43 97.1 2.3 0.6 0.13 Tampa aquifer; pH 8; MD 521
0.01 N CaC}
—0.64 >98 0.007 Rabis aquifer mat. 10 MD 166
-0.72 78 5 2 0.007 Gravely orange sand; BE 617
CE=0.8 me/100g
-0.37 2.40 23 42 35 0.169 Upper aquitard lag@SCL); BE 617
CE=15.5me/100 g
1.34 3.17 17 65 18 1.49 Lower aquitard layB\GSL); BE 617
CE=29 me/100g
—-0.32 0.02 Borden aquifer mat.; 21 BE 614
CE=0.52 me/100 g;
SA(N,)=0.8 nf/g
[2.38Jav 18 soils BE 472
2.39 Correlation lod,—log Ko, 108
2.14 Correlation lod,—log Ky, 96
2.78 Correlation lod<,.—l0g Ky, 217
2.28 Correlation log<,.—logK,,,(180) 88
2.50 Correlation lod,.—log K,,(87) 88
2.26 Correlation lod<,.—log K, (120) 88
2.44 Correlation lod<,.—l0g K, (130) 88
181 Correlation lod<,—log K,,(55) 88
2.36 Correlation lodq—l0g Koy 207
2.35, Correlation logK,—10g S 96
2,57
2.54, Correlation logK,.—log S(mp) 96
2.89
2.38 Correlation lod<,.—logS 564
[2.14] Correlation logK,,—MCI 591
2.52 Correlation lodK,.— LSER 602
1,2-Dichloropropane
[-0.36 [1.67] 3.3 69 26 1.6 Willamette soil; pH 6.8 20 BE 195
[0.93]
-0.17 [1.42] 36 8 2.57 Agawam soil; 0.01 M Cagl 20— BE 381
22
[1.94] Correlation logK,,—MCI 5901
1,2,3-Trichloropropane
0.15 1.98 1.49 Captina soil; silt loam; pH 4.97; BE 606
0.01 M CaNQ@
-0.29 1.89 0.66 Mc Laurin soil; sandy loam; BE 606
pH 4.43; 0.01 M CaNg@
1,3-Dichloropropene
1.36 (cis) Soil; experimentalliterature data 217
1.42 (trang
1.91 Correlation lod,.—MCI 598
[2.02] Correlation logKq—MCI 591

Values in square parentheses have been calculated by the author.
*log Kym in column 2 and % OM content in column 6.
av average value.
Idem refers to the sorbent reported just above; only the dexture, OC, temperature, methoahich were changed are specified.
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TasLE 4. Sorption coefficients for halogenated benzenes

281

log Kg Sorbent compositio%)
log K? Other sorbent and solution data;  Temp.
(1/n) logK,,  Sand  Silt Clay ~ OC prediction procedure (°C) Meth. Ref.
Chlorobenzene(MCBz)
[—0.04] [1.92] 9 68 21 1.9 Woodburn soil; CE=14 me/100 g 20 BE 55
[1.1]
[—1.05 92 5.9 2.1 0.09 Lincoln fine s soil; pH 6.4; 20 MD 541
CE=3.5me/100g
-1.85 [0.68 98 1 1 0.29 Borden soil; 0.01 N CaLCl MD 600
1.01 [1.97] 60.3 24.0 15.7 12.6 Mt. Lemmon soil; 0.01 N CaCl MD 600
—-0.41 [2.42] 0.15 KB 1H soil (63—125um); 20 LE 207
SA(N,)=4.9 nt/g
0.08 [2.21] 0.73 KS 1 soil(<125 um); 20 LE 207
SA(N,)=4.4 ntlg
—0.40 0.08 KB 1H soil(<125 um); 20 LE 207
SA(N,)=3.2 nf/g
-0.22 0.06 Kaolin; SAN,)=12 nf/g 20 LE 207
-0.22 <0.01  y-Al,05 SA(N,)=120 nt/g 20 LE 207
0.62 <0.01  SiO,; SA(N,)=500 nt/g 20 LE 207
0.67 2.50 1.49 Captina sil soil; pH 4.97; BE 606
0.01 M CaNQ
—0.01 2.17 0.66 Mc Laurin sl soil; pH 4.43; BE 606
0.01 M CaNQ
1.35 [2.10 18 Muck (<1 mm); 0.01 N CaC} 22 GP 517
—0.52 [1.89 95.5 3.2 1.3 0.39 Eustis sdi1 mm); 0.01 N CaCJ MD 517
—1.05 [1.84] 97.1 2.3 0.6 0.13 Tampa aquifer; pH 2; MD 521
0.01 N CaC)
2.64av 65 — Three municipal wastewater solids 225 BE 535
85*
[1.1] 2.6 2.9 Offshore Grand Haven sediment; BE 464,
(solute complexation model 494
[1.7] 3.1 3.8 Benton Harbor sediment; BE 464,
(solute complexation model 494
[2.15] 58.03 Prediction by limiting vapor 23 LSC 363
sorption on soil humic acid
2.19 C18 column; correlation ldg,- RPLC 577
(log k' +A%)
2.20 C18 column; correlation ldg, RPLC 577
(log k' +hydrogen bonding index
2.44 Correlation lodK,—10g Ky, 207
2.50 Correlation lod<,—l0g Ky, 108
2.18 Correlation lod<,.—logS 564
2.44 Correlation lod<,.—MCI 578
[2.56] Correlation logK,,,—MCI 501
2.26 Correlation log{,.— CRI 601
2.01 Correlation lod<,.— LSER 602
Bromobenzene
2.18 Soil; experimentalliterature 217
2.65 Cyanopropy! column 20-25 RPLC 579
2.65 Correlation lod,.—MCI 578
2.18 Correlation log,—logS 564
[2.56] Correlation logK,,,—MCI 501
1,2-Dichorobenzeng(-DCBz)
[0.55] [2.5]7] 9 68 21 1.9 Woodburn soil; CE=14 me/100 g 20 BE 55
[1.1]
[0.46] [2.50] 3.3 69 26 1.6 Willamette soil; pH 6.8 20 BE 195
[0.93]
1.95 [2.73 29* Peaty soll BE 472
[16.8]
1.27 3.10 1.49 Captina sil soil; pH 4.97; BE 606
0.01 M CaNQ
0.72 2.90 0.66 Mc Laurin sl soil; pH 4.43; BE 606
0.01 M CaNQ
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Table 4. Sorption coefficients for halogenated benzenes—Continued

DELLE SITE

log Kg Sorbent compositiof%6)

log K? Other sorbent and solution data; Temp.

(1/n) logK,,  Sand Silt Clay ocC prediction procedure (°C) Meth. Ref.

[0.80] 2.42 2.40 U.S. EPA ref sail 2; 24 BE 230
SA(N,)=7.85 nf/g;
0.005 M CaC}

[0.59] 2.44 1.43 U.S. EPA ref sail 3; 24 BE 230
0.005 M CaC}

[0.84] 2.50 2.21 U.S. EPA ref sail 7; 24 BE 230
SA(N,)=22.4 ntlg;
0.005 M CaC}

[0.70 2.39 2.04 U.S. EPA ref soail 10; 24 BE 230
SA(N,)=8.84 nf/g;
0.005 M CaC}

[0.71] 2.36 2.25 U.S. EPA ref soil 12; 24 BE 230
SA(N,)=9.38 nf/g;
0.005 M CaC}

[0.73] 2.49 1.73 U.S. EPA ref soil 19; 24 BE 230
SA(N,)=3.75 nflg;
0.005 M CaC}

[0.45] 2.42 1.08 Anoka soil; SAl,)=1.07 nf/g; 24 BE 230
0.005 M CaC}

[0.59] 2.42 1.49 Piketon soil; SIN,)=7.77 nf/g; 24 BE 230
0.005 M CaC}

[0.6]] 2.35 1.80 Marlette soil; SIN,)=3.99 nf/g; 24 BE 230
0.005 M CaC}

[0.57] 2.50 1.03 Spinks soil; SIN,)=1.51 nf/g; 24 BE 230
0.005 M CaC}

[0.86] 2.40 2.90 Elliot(IHSS ref soi); 24 BE 230
0.005 M CaC}

[0.57] 2.47 1.26 Woodburn soil; 24 BE 230
SA(N,)=11.2 nf/g;
0.005 M CaC}

[0.97] 2.53 2.40 Renslow soil; 24 BE 230
SA(N,)=11.6 nf/g;
0.005 M CaC}

[1.32 2.54 6.09 Sanhedrin soil; 24 BE 230
SA(N,)=7.88 nf/g;
0.005 M CaC}

[1.10 2.61 3.12 Cathedral soil; 24 BE 230
SA(N,)=5.58 nf/g;
0.005 M CaC}

[1.12] 2.58 3.47 Wellsboro soil; 24 BE 230
SA(N,)=5.73 nf/g;
0.005 M CaC}

[1.17] 2.42 5.61 Fangshan District, Beijing, 24 BE 230
China(C.); SA(N,)=4.96 nt/g;

[0.97] 2.46 2.83 Anda, Heilongjiang, China; 24 BE 230
0.005 M CaC}

[0.04] 2,51 0.34 Jinxian County, JiangXiC.); 24 BE 230
0.005 M CaC}

[0.40] 2.37 1.08 Nanjing, Jiangs(C.); 24 BE 230
0.005 M CaC}

[0.65] 2.40 1.77 Changshu, Jiang<@,); 24 BE 230
0.005 M CaC}

[0.24) 2.41 0.67 Xuyi County, JiangsiC.); 24 BE 230
SA(N,)=54.0 nf/g;
0.005 M CaC}

[1.09 2.49 4.02 Jinhu County, Jiangs(@.); 24 BE 230
0.005 M CaC}

[0.41] 2.50 0.81 Hongze County, Jiangs@,.); 24 BE 230
SA(N,)=22.8 nf/g;
0.005 M CaC}

[0.90] 2.50 2.54 Dushan County, Guizhao&.); 24 BE 230
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Table 4. Sorption coefficients for halogenated benzenes—Continued

log Kg Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) logK,,  Sand Silt Clay ocC prediction procedure (°C) Meth. Ref.
[0.52] 2.47 1.12 Gangcha County, Qinghég.); 24 BE 230
SA(N,)=4.21 nflg;
0.005 M CaC}
[-0.38 2.42 0.16 Xinghai County, QinghaiC.); 24 BE 230
SA(N,)=2.86 nt/g;
0.005 M CaC}
[0.1€] 2.50 0.46 Luochuan County, Shan{G.); 24 BE 230
0.005 M CaC}
[0.2€] 244 0.66 Yishan County, Guangxi.); 24 BE 230
SA(N,)=40.2 nf/g;
0.005 M CaC}
[0.39] 2.47 0.83 Yangchun County, Guangdong, 24 BE 230
(C.); 0.005 M CaC}
[0.21] 2.41 0.64 Xuwen County, Guangdon;.); 24 BE 230
0.005 M CaC})
[0.07] 2.48 0.34 Qiongzhong County, Hainan, 24 BE 230
(C.); SA(N,)=4.85 nflg;
0.005 M CaC}
-0.1 [2.43 38.8 31.6 29.6 0.80  Marlette soil(Bt horizon); 20 BE 222,
0.30 pH 5.4; CE=14.6 me/100 g 223
2.21 [3.64] 4.85° Idem-HDTMA complex 20 BE 222,
3.71 223
1.82 [3.52] 2,73 Idem-DDTMA complex 20 BE 222
1.98
0.86 [2.45] 56.6 22.0 21.4 5.8 Marlette soil(A horizon); 20 BE 222,
2.59 pH 6.4; CE=16.4 me/100 g 223
2.08 [3.27] 10.0¢ Idem-HDTMA complex 20 BE 222,
6.48 223
1.68 [3.04] 7.43 Idem-DDTMA complex 20 BE 222
4.37
[0.66] 2.48 1.50 U.S. EPA ref sediment 11; 24 BE 230
SA(N,)=20.2 nf/g; 0.005 M
CaCl,
[0.58 2.68 0.79 U.S. EPA ref sediment 18; 24 BE 230
SA(N,)=22.1 nf/g; 0.005 M
CaCl,
[1.10 2.76 2.20 U.S. EPA ref sediment 22; 24 BE 230
SA(N,)=3.39 nf/g; 0.005 M
CaCl,
[0.65] 2.65 0.99 U.S. EPA ref sediment 25; 24 BE 230
SA(N,)=7.60 nf/g; 0.005 M
CaCl,
[0.83] 2.64 1.50 Mississippi River se¢pool 2); 24 BE 230
SA(N,)=5.90 nf/g; 0.005 M
CaC),
[0.62] 2.57 1.13 Mississippi River se¢pool 11); 24 BE 230
SA(N,)=4.86 nf/g; 0.005 M
CaC),
[0.74] 2.59 1.40 Mississippi River se¢pool 26; 24 BE 230
SA(N,)=15.5nf/g; 0.005 M
CaCl,
[0.93 2.73 1.60 Mississippi River sediment; 24 BE 230
SA(N,)=12.8 nf/g; 0.005 M
CaCl,
[0.46] 2.70 0.58 Yazoo River sediment; 24 BE 230
SA(N,)=19.7 nf/g; 0.005 M
CaCl,
[0.34] 2.74 0.40 Mississippi River sediment; 24 BE 230
SA(N,)=8.09 nf/g; 0.005 M
CaCl,
[1.02] 2.73 1.97 Lake Charles sediment; 24 BE 230
SA(N,)=13.3nf/g; 0.005 M
CaC),
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Table 4. Sorption coefficients for halogenated benzenes—Continued

DELLE SITE

log Ky
log K?
(1/n)

log Koc

Sorbent compositioii%)

Sand

Silt

Clay

oC

Other sorbent and solution data;

prediction procedure

Temp.
(0

Meth.

Ref.

[0.78]

[0.90

[0.98]

[1.42)

[0.79

[0.92]

[1.37]

[0.83

[0.68]

[1.27
[-0.19

[-0.28]

[1.12)

[0.58]

[1.09]

[0.20]

[0.74

[0.27]

[0.43)

[0.32

[0.63

[0.28]

[0.37
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2.71

2.73

2.73

2.74

2.74

2.62

2.75

2.74

2.66

2.74

2.77

2.68

2.78

2.73

2.64

2.74

2.65

2.68

2.73

2.67

2.77

2.70

2.72

1.17

1.48

1.78

4.73

1.12

1.99

4.12

1.24

1.04

3.37

0.11

0.11

2.19

0.70

2.82

0.29

1.22

0.39

0.50

0.45

0.73

0.38

0.45

Suisin Bay marine sediment;

SA(N,)=15.7 nf/g; 0.005 M
CaCl,

Suisin Bay marine sediment;
SA(N,)=21.6 nf/g; 0.005 M
CaCl,

Suisin Bay marine sediment;
SA(N,)=21.3 nf/g; 0.005 M
CaC},

Tangwang River sed., Chif@);
SA(N,)=12.8 nf/g; 0.005 M
CaCl,

Sonhuajiang River se€.);
0.005 M CaC}

Tumen River sedime(€.);
SA(N,)=4.93 nf/g; 0.005 M
CaC),

Xuanwu Lake sedime(€.);
0.005 M CaC}

Guchen Lake sedimdd.);
0.005 M CaC}

Lake Hongze sedimei@.);
SA(N,)=29.9 nf/g; 0.005 M
CaCj,

Zhujiang River sedimeftt.);
0.005 M CaC}

Yellow River sedimerC.);
0.005 M CaC}

Yinghe River sedimeft.);
SA(N,)=1.85nf/g; 0.005 M
CaC),

Ziya River sedimerit€C.);
SA(N,)=5.83 nf/g; 0.005 M
CaCl,

Ganjiang River sedimef.);
SA(N,)=5.32 nf/g; 0.005 M
CaCl,

Zishui River sedimefi€.);
SA(N,)=8.97 nf/g; 0.005 M
CaCl,

Liuyanghe River sedime(t.);
0.005 M CaC}

Youshui River sedimeftt.);
SA(N,)=11.9 nf/g; 0.005 M
CaCl,

Nigu River sedimer€.);
SA(N,)=4.84 nf/g; 0.005 M
CaC),

Huaihe River sedime(€.);
SA(N,)=17.6 nf/g; 0.005 M
CaCl,

Huaihe River sedime(€.);
SA(N,)=8.21 nf/g; 0.005 M
CaCl,

Jinghe River sedimef@.);
SA(N,)=12.1 nf/g; 0.005 M
CaCl,

Sangonghe River sedimé@t);
SA(N,)=4.00 nf/g; 0.005 M
CaCl,

Yaluzangbu River sedimdi.);
SA(N,)=4.94 nf/g; 0.005 M
CaCl,

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

BE

BE

BE

BE

BE

BE

BE

BE

BE

BE

BE

BE

BE

BE

BE

BE

BE

BE

BE

BE

BE

BE

BE

230

230

230

230

230

230

230

230

230

230

230

230

230

230

230

230

230

230

230

230

230

230

230
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Table 4. Sorption coefficients for halogenated benzenes—Continued

285

log Kg Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) logK,,  Sand Silt Clay ocC prediction procedure (°C) Meth. Ref.
[1.02] 2.73 1.94 Lake Pumo sedime(@.); 24 BE 230
SA(N,)=3.87 nf/g; 0.005 M
CaCl,
[0.43] 2.69 0.54 Niyanghe River sedime(@.); 24 BE 230
SA(N,)=3.12 nf/g; 0.005 M
CaCl,
[3.21] 4.6 4.1 Lake Ontario sediment trap FM 49
material
4.6 50 Niagara River organic matter FM 49
-0.08 >08 0.007 Rabis aquifer mat. 10 MD 166
—1.00 40.8 53.1 4.7 0.0096  Tinker aquifer;=F&4 g/kg; 225 BE 213,
SA(N,)=9.2 n¥/g; 609
CE=39.95 me/100 g
-0.74 74.8 18.2 0.027 Carswell aquifer;=@.0 g/kg; 22.5 BE 213,
SA(N,)=9.5 n?/g; 609
CE=13.91 me/100 g
—0.52 2.45 52.3 41.5 0.105 Barksdale aquifer=#6.0 g/kg; 22,5 BE 213,
SA(N,)=7.5 n¥/g; 609
CE=64.36 me/100 g
0.11 291 67.8 27.3 35 0.156 Blythsville aquifer;#&0 g/kg; 22.5 BE 213,
SA(N,)=8.0 n?/g; 609
CE=32.98 me/100 g
—0.44 98.2 11 0.011 Traverse City aquifer; 225 BE 213
Fe=3.0 g/kg;
SA(N,)=0.2 nf/g;
CE=28.11 me/100 g
-0.52 96.0 2.0 2.0 0.016 Borden aquifer;=FE5.0 g/kg 22.5 BE 213,
SA(N,)=0.3 n?/g; 609
-0.85 91.0 5.6 3.4 0.020 Lula aquifer; £89.0 g/kg; 22.5 BE 213,
SA(N,)=11.8 nf/g; 609
CE=9.83 me/100 g
—0.09 0.02 Borden aquifer mat.; 21 BE 614
CE=0.52 me/100 g;
SA(N,)=0.8 nf/g
[2.72] 58.03 Prediction by limiting vapor 23 LSC 363
sorption on soil humic acid
2.39 C18 column; correlation 1d§,- RPLC 577
(log k' +A%)
2.40 C18 column; correlation d§,- RPLC 577
(log k' +hydrogen bonding index
3.00 Correlation lodK,.—log K, 96
2.66 Correlation lod<,.—MClI 578
[2.78] Correlation logK,,,—MCI 501
2.79 Correlation lod{,.— CRI 601
2.44 Correlation lod,.— LSER 602
1,3-Dichlorobenzene(-DCBz)
1.70 [2.44 18 Muck (<1 mm) 22 GP 517
—0.03 [2.38 95.5 3.2 1.3 0.39 Eustis soi(<1 mm); 0.01 N MD 517
CaCl,
1.90 [2.68] 29 Peaty soil BE 472
[16.8
[2.47] 9 68 21 1.9 Woodburn soil; CE=14 me/100 g 20 BE 55
[1.1]
-0.42 [2.47] 97.1 2.3 0.6 0.13 Tampa aquifer; pH 2; MD 521
0.01 N CaC}
[3.17] 45 4.1 Lake Ontario sediment trap FM 49
material
4.1 50 Niagara River organic matter FM 49
[2.78] 58.03 Prediction by limiting vapor 23 LSC 363
sorption on soil humic acid
2.43 Humic acid-silica column 20-23 RPLC 587
2.58 Salicylic acid-silica column 20-23 RPLC 587
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Table 4. Sorption coefficients for halogenated benzenes—Continued

DELLE SITE

log Kg Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) logK,,  Sand Silt Clay ocC prediction procedure (°C) Meth. Ref.
2.88 8-Hydroxyquinoline-silica column 20-23 RPLC 587
2.60 C18 column; correlation Idg, RPLC 577
(log k' +A%)
2.60 C18 column; correlation 1d§,- RPLC 577
(log k" +hydrogen bonding indgx
3.0 Correlation lod,.—10g Ky(96) 49
2.65 Correlation lod<,.—MCI 578
[2.77] Correlation logK,,,—MCI 501
2.81 Correlation log{,.— CRI 601
2.47 Correlation lod,.—LSER 602
1,4-Dichlorobenzene(-DCBz)
[0.48] [2.44] 9 68 21 1.9 Woodburn soil; CE=14 me/100 g 20 BE 55
(1.1]
[-0.14 2.82 4 10 86 0.11 Apison soil; pH 4.5; BE 570
CE=76 me/100 g
[-0.29 11 21 68 0.06 Fullerton soil; pH 4.4; BE 570
CE=64me/100g
[0.53] 2.45 2 38 60 1.2 Dormont soil; pH 4.2; BE 570
CE=129 me/100 g
1.86 [2.64] 29+* Peaty soil BE 472
[16.8
0.04 [2.87] 0.15 KB 1H soil(63—125um); 20 LE 207
SA(N,)=4.9 nflg
0.64 [2.78] 0.73 KS 1 s0il(<125 um); 20 LE 207
SA(N,)=4.4 nflg
0.04 0.08 KB 1H soil(<125 um); 20 LE 207
SA(N,)=3.2 nf/g
0.04 0.06 Kaolin; SAN,)=12 nf/g 20 LE 207
-0.05 <0.01  y-Al,05; SA(N,)=120 nt/g 20 LE 207
0.78 <0.01  Si0,; SA(N,)=500 nf/g 20 LE 207
[—0.45 92 5.9 2.1 0.09 Lincoln fine s soil; pH 6.4; 20 MD 541
CE=3.5me/100g
-0.12° 0.03 Augusta subsurface s@lpinks; BE 54
(0.76 median grain size0.13 mm;
SA(N,)=1.2 nf/g
-0.01° [2.79 0.16 Delta subsurface sdiDttokes; BE 54
(0.89 median grain size0.20 mm;
SA(N,)=1.6 nf/g
0.30° [2.54] 0.58 Ann Arbor Il subsurface soil BE 54
(0.88 (Brookston; median grain size
0.16 mm; SAN,)=4.2 nt/g
1.26° 2.49 Wagner subsurface s@Miami); BE 54
0.77 median grain size0.53 mm;
SA(N,)=1.3 nf/g
1.23° 1.24 Ypsilanti subsurface sdiWWasepyj; BE 54
(0.78 median grain size0.31 mm;
SA(N,)=1.2 nf/g
1.78° 1.29 Ann Arbor | subsurface soll BE 54
(0.69 (Brookston; median grain size
0.21 mm; SAN,)=2.4 nf/g
-0.12 >98 0.007 Rabis aquifer mat. 10 MD 166
[3.47] 4.8 4.1 Lake Ontario sediment trap FM 49
material
5.0 50 Niagara River organic matter FM 49
1.94 [2.95] 17* Charles River sediment 22 GP 155
[9.86]
2.92 50.2 Aldrich humic acid; pH 8.0; 22 ED 206
0.1 M NaHCQ
291 50.2 Aldrich and Fluka humic acid FH 206
[2.76] 58.03 Prediction by limiting vapor 23 LSC 363
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Table 4. Sorption coefficients for halogenated benzenes—Continued

log Kg Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) logK,,  Sand Silt Clay ocC prediction procedure (°C) Meth. Ref.
2.60 C18 column; correlation Id§, RPLC 577
(log k' +A%)
2.61 C18 column; correlation Id§, RPLC 577
(log k' +hydrogen bonding index
3.0 Correlation lod<,.—10gK,,(96) 49
2.59 Correlation lod,.—logS 564
2.65 Correlation lod<,.—MCI 578
[2.77] Correlation logK,,,—MCI 501
2.79 Correlation log{,.— CRI 601
2.50 Correlation lod,.—LSER 602
1,2,3-Trichlorobenzene(-TCBz)
1.48 3.21 49.8 30.7 194 1.84 Riddles soil; top layer below corn20 BE 605
residue; pH; 5.0; CE9.0 mol/kg
1.11 3.14 49.8 26.0 24.2 0.94 Idem; below top layer; pH 5.3; 20 BE 605
CE=18.3 cmol/kg
1.32° 1.42 Soil; cljkaolinite); 20 BE 214
(0.89 pH 5.91; CE=12.4 me/100 g
1.56 3.38 1.51 Soil; light cmontmorillonite; 20 BE 214
pH 5.18; CE=13.2 me/100 g
1.93° 3.43 3.23 Soil; light cimontmorillite); 20 BE 214
(0.97 pH 5.26; CE=28.3 me/100 g
2.16° 3.26 7.91 Soil; sl{allophang; 20 BE 214
(0.98 pH 5.41; CE=26.3 me/100 g2
2.26 3.23 10.4 Soil; clfallophane; 20 BE 214
pH 4.89; CE=35.0 me/100 g
1.40 99.3 0.20 0.55 0.03 Ispra s6€2 horizon; pH 5.1 22 BE 153
1.57 [4.36] 95.5 3.4 1.6 0.16 IdertC4 horizon; pH 4.8 22 BE 153
2.25 3.91 91.8 6.4 1.8 1.87 IdeA2 horizon; pH 4.8 22 BE 153
0.60 [3.42) 0.15 KB 1H soil(63—125um); 20 LE 207
SA(N,)=4.9 nflg
2.20 3.81 25 Lake sediment from 21 BE 530
The Netherlands
[3.37] 4.7 4.1 Lake Ontario sediment trap FM 49
material
4.1 50 Niagara River organic matter FM 49
3.0 58.0 Sanhedron soil humic acid,; 24 SE 220
pH 6.5
2.3 48.7 Sanhedron soil fulvic acid; 24 SE 220
pH 6.5
2.0 54.2 Suwannee River humic acid; 24 SE 220
pH 6.5
2.0 53.8 Suwannee River fulvic acid; 24 SE 220
pH 6.5
3.7 Correlation lod<,.—10gK,,(95) 49
2.77 Correlation lod,.—MCI 597
3.28 Correlation log{,.— CRI 601
2.88 Correlation lod,.— LSER 602
1,2,4-Trichlorobenzene(-TCBz)
1.98 [2.73 18 Muck (<1 mm) 22 GP 517
0.48 [2.89 95.5 3.2 1.3 0.39 Eustis soi(<1 mm); 0.01 N MD 517
CaCl,
-0.14 [2.75] 97.1 2.3 0.6 0.13 Tampa aquifer; pH 8; MD 521
0.01 N CaC}
—0.58 [1.95] 98 1 1 0.29 Borden soil; 0.01 N CaCl MD 600
0.75 [3.27] 38.8 31.6 29.6 0.60  Marlette soil(Bt horizon); pH 5.4; 20 BE 222
0.30 CE=14.6 me/100 g
2.48 [3.97] 4.85 Idem-HDTMA complex 20 BE 222
3.71
1.94 [3.64] 2,73 Idem-DDTMA complex 20 BE 222
1.9
1.11 [3.04] 1.7 Idem-NTMA complex 20 BE 222
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288 DELLE SITE
Table 4. Sorption coefficients for halogenated benzenes—Continued
log Kg Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) logK,,  Sand Silt Clay ocC prediction procedure (°C) Meth. Ref.
1.18
1.61 [3.19 56.6 22.0 21.4 5.8  Marlette soil(A horizon); pH 6.4; 20 BE 222
2.59 CE=16.4 me/100 g
2.47 [3.66] 10.0¢ Idem-HDTMA complex 20 BE 222
6.48
2.04 [3.40Q] 7.43 Idem-DDTMA complex 20 BE 222
4.37
[0.36] 3.32 4 10 86 0.11 Apison soil; pH 4.5; BE 570
CE=76 me/100 g
[-0.17] 11 21 68 0.06 Fullerton soil; pH 4.4; BE 570
CE=64me/100 g
[1.03] 2.95 2 38 60 1.2 Dormont soil; pH 4.2; BE 570
CE=129 me/100 g
[0.99] [2.94] 9 68 21 1.9 Woodburn soil; CE=14 me/100 g 20 BE 55
[1.1]
2.38 [3.16] 29* Peaty soll BE 472
[16.8]
1.61 99.3 0.20 0.55 0.03 Ispra s6€2 horizon; pH 5.1 22 BE 153
1.59 95.5 3.4 1.6 0.16 IderiC4 horizon; pH 4.8 22 BE 153
2.35 4.02 91.8 6.4 1.8 1.87 IdeA2 horizon; pH 4.8 22 BE 153
0.55 [3.37] 0.15 KB 1H soil (63 mm—-125um); 20 LE 207
SA(N,)=4.9 nf/g
1.16 [3.30] 0.73 KS 1 so0il(<125 um); 20 LE 207
SA(N,)=4.4 nflg
0.40 0.08 KB 1H soil(<125 um); 20 LE 207
SA(N,)=3.2 nf/g
0.38 0.06 Kaolin; SAN,)=12 nf/g 20 LE 207
0.18 <0.01  y-Al,05; SA(N,)=120 nt/g 20 LE 207
0.88 <0.01  SiO,; SA(N,)=500 nt/g 20 LE 207
[0.05] 92 5.9 2.1 0.09 Lincoln soil; fine sand; pH 6.4; 20 MD 541
CE=3.5me/100g
0.41° 0.03 Augusta subsurface spinks; BE 54
(0.84 median grain size0.13 nm;
SA(N,)=1.2 nf/g
0.69° 0.16 Delta subsurface soDttokes; BE 54
(0.85 median grain size0.20 mm;
SA(N,)=1.6 nf/g
0.98° [3.22 0.58 Ann Arbor Il subsurface soil BE 54
(0.89 (Brookstan; median grain
size=0.16 mm;
SA(N,)=4.2 nflg
1.65° 2.49 Wagner subsurface s@iami); BE 54
(0.77 median grain size0.53 mm;
SA(N,)=1.3 nf/g
1.72° 1.24 Ypsilanti subsurface sdiWasepj; BE 54
(0.795 median grain size0.31 mm;
SA(N,)=1.2 nf/g
2.04° 1.29 Ann Arbor | subsurface soll BE 54
(0.68 (Brookston; median grain
size=0.21 mm;
SA(N,)=2.4 nflg
2.22 2.65 37.8 Leaves 25 BE 611
1.28 1.68 39.8 Thatch 25 BE 611
2.42 [3.43 17 Charles River sediment 24 GP 155
[9.86]
[3.3]] 4.7 4.1 Lake Ontario sediment trap FM 49
material
4.4 50 Niagara River organic matter FM 49
3.11 50.2 Aldrich humic acid; pH 8.0; 22 ED 206
0.01 M NaHCQ
3.32 50.2 Aldrich and Fluka humic acid FH 206
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Table 4. Sorption coefficients for halogenated benzenes—Continued

289

log Kg Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) logK,,  Sand Silt Clay ocC prediction procedure (°C) Meth. Ref.
[3.27] 58.03 Prediction by limiting vapor 23 LSC 363
sorption by soil humic acid
2.71 C18 column; correlation Idg,— RPLC 577
(log k' +A%)
2.71 C18 column; correlation Idg,.— RPLC 577
(log k' +hydrogen bonding index
3.6 Correlation lod<,.—10gK,,(96) 49
2.83 Correlation lod,.—logS 564
2.86 Correlation lod<,.—MClI 578
[3.00] Correlation logKy,—MCI 501
3.32 Correlation lod<,.— CRI 601
2.94 Correlation lod,.—LSER 602
1,3,5-Trichlorobenzene(-TCBz)
2.48 [3.26] 29 Peaty soil BE 472
[16.8]
1.59 99.3 0.20 0.55 0.03 Ispra s6€2 horizon; pH 5.1 22 BE 153
1.71 [4.57] 95.5 3.4 1.6 0.16 IdentiC4 horizon; pH 4.8 22 BE 153
2.46 413 91.8 6.4 1.8 1.87 IdefA2 horizon; pH 4.8 22 BE 153
0.15 2.85 97.3 2.2 0.5 0.2 Forest soil; pH 5.6; MD 344
CE=0.48 me/100 g
2.36 3.96 2.5 Lake sediment from 21 BE 530
The Netherlands
5.1 4.1 Lake Ontario sediment trap FM 49
material
4.2 50 Niagara River organic matter FM 49
3.8 Correlation lod,.—10g K,(96) 49
2.85 Correlation lod<,.—MClI 578
2.75 Correlation lod<,.—MCI 597
3.35 Correlation lod,.—CRI 601
2.96 Correlation lod,.—LSER 602
1,2,3,4-TetrachlorobenzeneTeCB2)
0.74 [3.15 95.5 3.2 1.3 0.39 Eustis soil. 0.01 N CaCl MD 522
1.67° 3.52 1.42 Soil; cltkaolinite); 20 BE 214
(0.89 pH 5.91; CE=12.4 me/100 ¢
2.09° 3.91 1.51 Soil; light c{montmorillonite; 20 BE 214
(1.00 pH 5.18; CE=13.0 me/100 g
2.26° 3.75 3.23 Soil; light c{montmorillite) 20 BE 214
(0.87 pH 5.26; CE=28.3 me/100 g
2.50° 3.48 7.91 Soil; sl(allophang; 20 BE 214
(0.88 pH 5.41; CE=26.3 me/100 g
2.53° 3.52 104 Soil; clfallophane; 20 BE 214
(1.00 pH 4.89; CE=35.0 me/100 g
1.56 99.3 0.20 0.55 0.03 Ispra s6@2 horizon; pH 5.1 22 BE 153
1.73 [4.53] 95.5 34 1.6 0.16 IdenfiC4 horizon; pH 4.8 22 BE 153
2.58 4.28 91.8 6.4 1.8 1.87 IdefA2 horizon; pH 4.8 22 BE 153
[1.67] [3.49] 2.64 Batcombe sil soil; pH 5.9; 20 BE 120
[1.53] 0.01 M CaC}
1.02 [3.84] 0.15 KB 1H soil(63—-125um); 20 LE 207
SA(N,)=4.9 nflg
1.76 [3.19 6.5¢ lowa EPA-10 soil 22 GP 155
[3.77]
3.09 [4.10] 17 Charles River sediment; 24 GP 155
[9.86] mixed particle size (<28-840
m)
3.01 [4.02] Idem 40 155
2.84 [3.85] Idem 55 155
3.18 [4.19] Idem; particle size96 um 23 155
3.14 [4.15] Idem; particle size232um 28 155
2.62 [3.92 8.8 North River sediment 23 GP 155
[5.10]
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Table 4. Sorption coefficients for halogenated benzenes—Continued

DELLE SITE

log Kg Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) logK,,  Sand Silt Clay ocC prediction procedure (°C) Meth. Ref.
2.66 4.26 25 Lake sediment from 21 BE 530
The Netherlands
[2.85] 4.26 3.86 Sedimenthree phase model BE 493
3.90 DOC from the same sediment 493
(three phase model
[3.67] 5.0 4.1 Lake Ontario sediment trap FM 49
material
4.9 50 Niagara River organic matter FM 49
4.1 Correlation lod,.—10g Ky(96) 49
3.09 Correlation lod<,.—MCI 578
3.00 Correlation lodK,.—MCI 597
3.75 Correlation lod{,.— CRI 601
3.35 Correlation lod,.— LSER 602
1,2,3,5-Tetraclorobenzend-TeCB2)
1.43 99.3 0.20 0.55 0.03 Ispra s¢@2 horizon; pH 5.1 22 BE 153
1.66 [4.4€] 95.5 3.4 1.6 0.16 IdenC4 horizon); pH 4.8 22 BE 153
2.54 4.25 91.8 6.4 1.8 1.87 IdefA2 horizon); pH 4.8 22 BE 153
3.20 Correlation lod<,.—MClI 596
3.08 Correlation lod,.—MCI 578
[3.22 Correlation logK,,,—MCI 501
3.80 Correlation logl,.— CRI 601
3.35 Correlation lod,.—LSER 602
1,2,4,5-Tetrachlorobenzend-TeCBz)
0.69 0.06 Kaolin; SAN,)=12 nf/g 20 LE 207
0.34 <0.01  y-Al,03 SA(N,)=120 nf/g 20 LE 207
1.08 <0.01 SiO,; SA(N,)=500 nt/g 20 LE 207
111 [3.93 0.15 KB 1H soil (63—125um); 20 LE 207
SA(N,)=4.9 nflg
1.58 [3.72 0.73 KS 1 soil(<125 um); 20 LE 207
SA(N,)=4.4 nflg
0.79 0.08 KB 1H soil(<125 um); 20 LE 207
SA(N,)=3.2 nflg
0.61 2.79 0.66 Mc Laurin sl soil; pH 4.43; BE 606
0.01 M CaNQ
1.48 0.021 Borden sandy aquifer material BE 88
[3.77] 5.1 4.1 Lake Ontario sediment trap FM 49
material
4.7 50 Niagara River organic matter FM 49
4.39 Correlation lod<,.—log K,,,(108) 88
3.86 Correlation lod<,.—logK,,(217) 88
4.28 Correlation lod<,.—log K,,,(180) 88
4.42 Correlation lod<,.—logK,,(87) 88
3.32 Correlation lod<,.—logK,,(120) 88
4.32 Correlation lod<,.—log K,,(130) 88
4.20 Correlation lod<,.—l0g K,,,(96) 88
3.80 Correlation lod<,.—log K,,(207) 88
3.61 Correlation lod<,.—log K,,(55) 88
4.1 Correlation lod<,.—10gK,,(96) 49
3.20 Correlation lod,.—logS 564
2.99 Correlation lod,.—MCI 597
3.80 Correlation logl,.— CRI 601
3.38 Correlation lod,.—LSER 602
Pentachlorobenzeng PCB2)
1.57 99.3 0.20 0.55 0.03 Ispra s¢€2 horizon; pH 5.1 22 BE 153
2.05 [5.30] 95.5 34 1.6 0.16 IdemiC4 horizon); pH 4.8 22 BE 153
2.79 4.49 91.8 6.4 1.8 1.87 IdefA2 horizon); pH 4.8 22 BE 153
2.38 [3.81] 6.5" lowa EPA 10 soil 25 GP 155
[3.77]
3.19 [4.49 8.8 North River sediment 26 GP 155
[5.10
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Table 4. Sorption coefficients for halogenated benzenes—Continued
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log Kg Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) logK,,  Sand Silt Clay ocC prediction procedure (°C) Meth. Ref.
3.67 [4.38] 17 Charles River sediment 23 GP 155
[9.86]
3.08 4.68 25 Lake sediment from 21 BE 530
The Netherlands
3.91 [5.42] 27.1 52.6 3.04 Ohio Riv. sedCeredo, WV GP 156
(2.5 g/L); pH 6.90;
equilibr. time=28 d
3.85 [5.37] Idem (3.5 g/b); equilibr. GP 156
time=15d
3.34 [5.17] 55.4 37.1 1.48 Mississippi Riv. se@Mc Clure, GP 156
IL) (7.5 g/L); pH 7.75;
equilibr. time=28 d
[3.97] 5.3 4.1 Lake Ontario sediment trap FM 49
material
5.4 50 Niagara River organic matter FM 49
3.50 Correlation lodg,.—MCI 596
4.5 Correlation lod<,.—l0gK,,(96) 49
411 Correlation lod,.—logS 564
3.31 Correlation lod<,.—MClI 578
[3.46] Correlation logK,,,—MCI 501
4.18 Correlation log<,.— CRI 601
3.81 Correlation logl,.—LSER 602
HexachlorobenzengHCBz)
0.91° 2.24 Speyer soil 2@.15-0.5 mnx 22 BE 181
(1.56 pH 5.8
0.58° 2.70 12.9 64.3 19.6 0.76 Alfisol soil; pH 7.45 22 BE 181
(0.99
[2.67] [4.49 2.64 Batcombe sil soil; pH 5.9; 20 BE 120
[1.53  0.01 M CaC}
1.41 3.23 1.49 Captina sil soil; pH 4.97; BE 606
0.01 M CaNQ
2.55 4.73 0.66 Mc Laurin sl soil; pH 4.43; BE 606
0.01 M CaNQ
3.04 [6.00] 75.6 17.4 0.11 Loess sdil'urin, I1A) (10 g/L); GP 156
pH 8.34; equilibr. time=18 d
1.96 4.66 0.2 Fine s soil; soil-dextran/water BE,MD 429
system
2.70 3.08 42 Dextran; soil-dextran/water BE,MD 429
system
2.21 491 0.2 Fine a soil; soil-humic acid/ BE 429
water system
3.38 4.98 25 Lake sediment from 21 BE 530
The Netherlands
3.04 [5.87] 10.7 6.8 0.15 Missouri Riv. sedOnawa, |1A GP 156
(32 g/b); pH 8.32;
equilibr. time=18d
3.86 [5.55 41.8 55.2 2.07 Missouri Riv. sedStanton, ND GP 156
(5 g/L); pH 7.79; equilibr.
time=20d
451 [6.07] 27.1 52.6 3.04 Ohio Riv. sedCeredo, WV GP 156
(3 g/L); pH 6.90; equilibr.
time=28d
4.45 [5.96] Idem (2.5 g/b); equilibr. GP 156
time=25d
3.42 [5.25] 55.4 37.1 1.48 Mississippi Riv. seMc Clure, GP 156
IL); pH 7.75; equilibr. time=28 d
3.54 [5.46] 13.9 18.6 1.21 Small stream sdtlVatkinsville, GP 156
GA) (13 g/L); pH 6.35;
equilibr. time=20d
3.42 [5.23 31.1 37.1 1.52 Oconee Riv. susp. seithens, GP 156

GA) (3.5 g/b); pH 6.47;
equilibr. time=22d
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Table 4. Sorption coefficients for halogenated benzenes—Continued
log Ky Sorbent compositior%)
log K? Other sorbent and solution data; Temp.
(1/n) logK,,  Sand Silt Clay ocC prediction procedure (°C) Meth. Ref.
[4.5]] 5.9 4.1 Lake Ontario sediment trap FM 49
material
55 50 Niagara River organic matter FM 49
5.98 48 Fluka humic acid; soil-humic BE 429
acid/water system
5.65 Groundwater DOC ED 429
4.77 Cyanopropyl column 20-25 RPLC 579
3.59 Soil; experimentaliterature 217
5.1 Correlation lod,—10g Ky(96) 49
3.53 Correlation lod<,.—MCI 578
4.45 Correlation lod<,.—logS 564
[3.70] Correlation logK o~ MCI 591
4.67 Correlation lodl,.— CRI 601
4.27 Correlation lod,.—LSER 602

Values in square parentheses have been calculated by the author.
*log Kym in column 2 and % OM content in column 6.

av average value.
Idem refers to the sorbent reported just above; only the dexture, OC, temperature, methoahich were changed are specified.
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TaBLE 5. Sorption coefficients for phenol and substituted phenols
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log Kg Sorbent compositiof%)
log K? Other sorbent and solution data;  Temp.
(1/n) logK,, Sand  Silt Clay  OC prediction procedure (°C) Meth. Ref.
Phenol (pK,=9.8 Ref. 675
—-2.0- 100 Kaolinite; pH 5.6; SA 10 ffy; MD 469
-1.27 CE=2.0 cmol/kg
[0.02] [0.77] 29.1 14.3 56.6 30%6 Whittlesey soil; SA=197.0 n¥/g 20 BE 615
[17.7)
[-0.63 [0.99 84.1 8.1 7.8 4.15 Ashurst soil; SA=28.1 nflg 20 BE 615
[2.47]
[-0.75 [0.97] 72.0 104 17.6 3.28 Kirton soil; SA=41.2 nf/g 20 BE 615
[1.90]
[0.77] [1.72] 2.5TF Batcombe sil soil; pH 6.7 20 BE 120
[1.46] 0.01 M CaC}
0.094° 5.1 Brookston cl soil; pH 5.7; 20 BE 335
0.79 2.68 CE=22.22 me/100 g;
0.0025 M CaCl
—0.33 1.56 75 1.3 Eurosol-1; c; pH 5.1; BE 583
0.01 M CaC}
0.12 1.56 22.6 3.7 Eurosol-2; sil; pH 7.4; BE 583
0.01 M CaC}
-0.21 1.26 17.0 3.45 Eurosol-3; I; pH 5.2; BE 583
0.01 M CaC}
-0.50 1.31 20.3 1.55 Eurosol-4; si; pH 6.5; BE 583
0.01 M CaC}
0.49 1.52 6.0 9.25 Eurosol-5; Is; pH 3.2; BE 583
0.01 M CaC}
[-1.22] 1.74 4 10 86 0.11 Apison soil; pH 4.5; BE 570
CE=70me/100 g
[—0.37] 11 21 68 0.05 Fullerton soil; pH 4.4; BE 570
CE=64me/100 g
[—1.09| 0.85 2 38 60 1.2 Dormont soil; pH 4.2; BE 570
CE=129 me/100 g
-0.24° [1.95 33 55 12 1.1 Captina soil; SA=14 n/g; pH 5.4; 25 BE 489,
(0.96 [0.64] CE=6 me/100 g; 0.01 M CagGl 532
phenol conc=E-9 to E-2M
0.08° 17 59 24 3% Palouse soil; SA90 nf/g; pH 5.4; 25 BE 489
(0.76 [2.09 CE=22me/100 g; 0.01 M Cagl
phenol conc=E-5 to E-2M
—0.09° [1.59 Idem; phenol cone=E-9 to E-6M
(1.00
[2.47] 3.46 10.2 Lake Zoar surface sediment FE 100
(<2 um); pH 6.21-6.35
[2.17] 3.49 4.2 Lake surface sediment FE 100
(>2 um); pH 6.21-6.35
1.35 Cyanopropyl column; pH 3 20-25 RPLC 579
1.42 Humic acid-silica column 20-23 RPLC 587
1.00 Salicylic acid-silica column 20-23 RPLC 587
1.24 8-Hydroxyquinoline-silica column 20-23 RPLC 587
1.59 C18 column; correlation Idg,— RPLC 577
(log K" +AC%)
1.67 C18 column; correlation dg,.— RPLC 577
(log k' +hydrogen bonding index
1.43 Soil; experimentalliterature 217
2.17 Correlation lod<,—10g Ky, 618
0.86 Correlation lod,.—log 180) 335
0.95 Correlation lod<,.—l0ogS 564
1.86 Correlation log<,.—MCI 578
2.43 Correlation lod<,.—MCI 598
1.85 Correlation lod,.—CRI 601
1.50 Correlation lod<,.—LSER 602
2-Chlorophenol(-MCP; pK ,=8.5, Ref. 675
0.562° 5.1 Brookston soil; cl; pH 5.7; 20 BE 335
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TaBLE 5. Sorption coefficients for phenol and substituted phenols—Continued

log Kg Sorbent compositiof%)
log K? Other sorbent and solution data; ~ Temp.
(1/n) logK,,  Sand Silt Clay ~ OC prediction procedure (°0) Meth. Ref.
(0.80 2.68 CE=22.22 me/100 g;
0.0025 M CaClJ
[2.70] 3.69 10.2 Lake Zoar surface sediment FE 100
(<2 um); untreated; pH 6.21-6.35
[2.50] 3.98 3.3 Idem; treated (J@,); FE 100
pH 6.21-6.35
[2.22] 3.60 4.2 Lake Zoar surface sediment FE 100
(>2 pm); untreated; pH 6.21-6.35
[2.2]] 4.37 0.7 Idem; treated (10,); FE 100
pH 6.21-6.35
1.21 Correlation lod<,.—log S(180) 335
2.65 Correlation lod,.—MCI 598
2.36 Correlation lod<,.— CRI 601
3-Chlorophenol (-MCP; pK ,=9.37, Ref. 676
0.609° 5.1 Brookston soil; cl; pH 5.7; 20 BE 335
(0.83 2.68 CE=22.22 me/100 g;
0.0025 M CaClJ
0.3° 1.2 1.7 SoilKootwijk); humic s; 10 BE 111
0.9 pH 3.4; 0.01 M CaGl
0.6° 1.5 2.2 SoilRolde); humic s; 10 BE 111
(0.8 pH 4.9; 0.01 M CaGl
0.9° 3.7 3.2 SoilHolten); humic-rich s; 10 BE 111
0.9 pH 4.7; 0.01 M CaGl
1.6° 29.8 Soil(Schipluiden; peat; 10 BE 111
0.7) pH 4.6; 0.01 M CaGl
-0.1° 8.7 0.9 Soi(Maasdijk; light I 10 BE 111
(0.6) pH 7.5; 0.01 M CaGl
0.1° 18 17 SoilOpijnen; heavy |; 10 BE 111
0.7 pH 7.1; 0.01 M CaGl
0.6° 2.7 Humus “soil” (syntetio; 10 BE 111
0.8 pH 3.7; 0.01 M CaGl
0.5° 2.8 Humus “soil” (syntetio; 10 BE 111
(0.8 pH 6.0; 0.01 M CaGl
0.6° [2.1] 2.8 Humus “soil” (syntetig; 10 BE 111
(1.0 pH 7.3; 0.01 M CaGl
1.24 Correlation lod<,.—log §(180) 335
2.64 Correlation lod,.—MCI 598
2.37 Correlation lod<,.— CRI 601
4-Chlorophenol (-MCP; pK ,=9.37, Ref. 677
0.903° 5.1 Brookston soil; cl; pH 5.7; 20 BE 335
(0.70 2.68 CE=22.22 me/100 g;
0.0025 M CaClJ
-1.15 [1.73 97.1 2.3 0.6 0.13 Tampa aquifer; pH 2; MD 521
0.01 N CaC)
0.49 2.38 75 1.3 Eurosol-1; c; pH 5.1; BE 583
0.01 M CaC}
1.25 2.69 22.6 3.7 Eurosol-2; sil; pH 7.4; BE 583
0.01 M CaC}
0.42 2.03 17.0 3.45 Eurosol-3; I; pH 5.2; BE 583
0.01 M CaC}
0.41 2.22 20.3 1.55 Eurosol-4; si; pH 6.5; BE 583
0.01 M CaC}
1.30 2.33 6.0 9.25 Eurosol-5; Is; pH 3.2; BE 583
0.01 M CaC}
-0.72 [1.69 96.4 1.8 1.8 0.39 Eustis soil; pH 6.8; BE 460
CE=3.37 me/100 g; 0.01 N KCI
1.23 Correlation lod<,.—l0og §(180) 335
2.35 Correlation lod<,.— CRI 601
4-Bromophenol (MBP)
[1.57] [2.417] 2.51 Batcombe sil soil; pH 6.7; 20 BE 120
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TaBLE 5. Sorption coefficients for phenol and substituted phenols—Continued
log Kg Sorbent compositiof%)
log K? Other sorbent and solution data; Temp.
(1/n) logK,,  Sand Silt Clay ~ OC prediction procedure (°C) Meth. Ref.
[1.46] 0.01 M CaC}
2.08 Correlation lod,.—MCI 578
2.53 Correlation lod<,.—MCI 597
2.64 Correlation lodK,.—MCI 598
2.22 Correlation lod<,.—LSER 602
2,3-Dichlorophenol (-DCP; pK ,=7.61, Ref. 337
1.18° 45.12 28.08 26.80 474  Brookston soil(aerobig; pH 5.5; 20 BE 531
0.79 [2.75]  CE=22.74me/100g;
0.0025 M CaCJ
1.09° Idem (anaerobig 531
(0.83
1.22° Idem (autoclaved 531
0.78
1.32u 2.35u 9.4 Lake sedimefyt63 um); 20 BE 337
pH 6.5-8.5; SAN,)=3.8 nf/g;
CaCGQG,/CO, huffer
1.08u 2.66u 2.6 River sedimet63 um); 20 BE 337
pH 6.5-8.5; SAN,)=4.8 nf/g;
CaCQ/CO,
0.70u 2.77u 0.84 Aquifer materigk63 um); 20 BE 337
pH 6.5-8.5; SAN,)=6.4 nf/g;
CaCGQ,/CO, buffer
2.77 Correlation lod,.—MCI 597
2.94 Correlation lod,.—log K,,,(108) 597
3.08 Correlation lod<,.—log Ky, (217) 597
2.28 Correlation lod,.—log K, (120) 597
2.83 Correlation lod<,.—logK,,,(180) 597
2.05 Correlation log<,.—log K,,(55) 597
2.86 Correlation lod<,.— CRI 601
2,4-Dichlorophenol (-DCP; pK ,=7.85 Ref. 337
1.26° 45.12 28.08 26.80 474  Brookston soil(aerobig; pH 5.5; 20 BE 531
0.73 [2.75]  CE=22.74me/100g;
0.0025 M CaCl
1.17° Idem (anaerobig 531
(0.79
1.29° Idem (autoclaved 531
(0.79
0.82 2.70 75 1.3 Eurosol-1; c; pH 5.1; BE 583
0.01 M CaC}
0.80 2.23 22.6 3.7 Eurosol-2; sil; pH 7.4; BE 583
0.01 M CaC}
0.99 2.45 17.0 3.45 Eurosol-3; I; pH 5.2; BE 583
0.01 M CaC}
0.54 2.35 20.3 1.55 Eurosol-4; si; pH 6.5; BE 583
0.01 M CaC}
1.91 2.95 6.0 9.25 Eurosol-5; Is; pH 3.2; BE 583
0.01 M CaC}
-0.15 [2.25] 96.4 1.8 1.8 0.39 Eustis soil; GE3.37 me/100 g BE 460
pH 6.1; 0.01 N KCI
—-0.21 [2.20] Idem; pH 5.5; 0.015 N Cagl 460
1.26° 5.F Brookston cl soil; pH 5.7; 20 BE 335
(0.67) 2.68 CE=22.22 me/100 g;
0.0025 M CaC}
0.14 2.84 97.3 2.2 0.5 0.2 Forest soil; pH 5.6; MD 344
CE=0.48 me/100 g
-0.31 [2.39 Idem BE 344
1.05 [2.771] 65.2 25.6 9.2 2.2 Agricultural soil; pH 7.4; BE 344
CE=9.0me/100g
1.45 [2.88 69.5 20.5 10.1 3.7 Forest soil; pH 4.2; BE 344

CE=2.9me/100g
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TaBLE 5. Sorption coefficients for phenol and substituted phenols—Continued

DELLE SITE

log Kg Sorbent compositiof%)
log K? Other sorbent and solution data; Temp.
(1/n) logK,,  Sand Silt Clay ~ OC prediction procedure (°C) Meth. Ref.
—1.00 [1.89 97.1 2.3 0.6 0.13 Tampa aquifer pH 2; MD 521
0.01 N CaC}
[2.61] 3.60 10.2 Lake Zoar surface sediment FE 100
(<2 pm); untreated; pH 6.21-6.35
[2.23 3.71 3.3 Idem; treated (JO.); 100
[2.12] 3.50 4.2 Lake Zoar surface sediment FE 100
(>2 pm); untreated; pH 6.21-6.35
[1.82] 3.98 0.7 Idem; treated (J@,) 100
1.40u 2.42u 9.4 Lake sedimefit:63 um); 20 BE 337
pH 6.5-8.5; SAN,)=3.8 nf/g;
CaCQ,/CO, buffer
1.23u 2.82u 2.6 River sedime(#63 um); 20 BE 337
pH 6.5-8.5; SAN,)=4.8 nf/g;
CaCQ,/CO, buffer
0.78u 2.85u 0.84 Aquifer materigk63 um); 20 BE 337
pH 6.5-8.5; SAN,)=6.4 nf/g;
CaCGQG,/CO, buffer
2.47 C18 column; correlation RPLC 577
log Ko— (logk’ +AP)
2.53 C18 column; correlation d§,— RPLC 577
(log k' +hydrogen bonding indgx
1.76 Correlation lod<,.—10g §(180) 335
2.29 Correlation lod<,.—MCI 578
2.76 Correlation lod<,.—MCI 597
2.89 Correlation lodg,.—CRI 601
3,4-Dichlorophenol (-DCP; pK ,=8.62 Ref. 676
1.1° [2.9] 1.2 1.7 Soil(Kootwijk); humic s; 10 BE 111
0.9 pH 3.4; 0.01 M CaGl
1.4° [3.1] 15 2.2 Soil(Rolde); humic s; 10 BE 111
0.9 pH 4.9; 0.01 M CaGl
1.3° 3.7 3.2 SoilHolten); humic-rich s; 10 BE 111
(0.8 pH 4.7; 0.01 M CaGl
1.6° 29.8 Soil(Schipluiden; peat; 10 BE 111
0.7) pH 4.6; 0.01 M CaGl
0.5° 8.7 0.9 Soi(Maasdijk; light 1; 10 BE 111
0.8 pH 7.5; 0.01 M CaGl
0.6° 18 17 SoilOpijnen; heavy 1; 10 BE 111
0.7 pH 7.1; 0.01 M CaGl
1.4° [3.0] 2.7 Humus “soil” (syntetig; 10 BE 111
(0.9 pH 3.7; 0.01 M CaGl
1.5° [3.1] 2.8 Humus “soil” (syntetig; 10 BE 111
(1.0 pH 6.0; 0.01 M CaGl
1.2° [2.8] 2.8 Humus “soil” (syntetio; 10 BE 111
1.0 pH 7.3; 0.01 M CaGl
2.86 Correlation lod<,.—MCI 598
2.88 Correlation lod<,.— CRI 601
2,4,6-Trichlorophenol (-TCP; pK ,=6.15 Ref. 337
—-0.62 [2.27] 97.1 2.3 0.6 0.13 Tampa aquifer; pH 2; MD 521
0.01 N CaC)
0.05 2.75 97.3 2.2 0.5 0.2 Forest soil; pH 5.6; MD 344
CE=0.48 me/100 g
-0.14 [2.5€] 97.3 2.2 0.5 0.2 Idem BE 344
0.30 1.96 65.2 25.6 9.2 2.2 Agricultural soil; pH 7.4; MD 344
CE=9.0me/100g
0.38 [2.04] 65.2 25.6 9.2 2.2 Idem BE 344
1.86 [3.29 69.5 20.5 10.1 3.7 Forest soil; pH 4.2; BE 344
CE=2.9me/100g
3.34°av 1.7, 2 soils; pH 6 BE 341
(0.78 5.2 BE 341
2.79°av Idem; pH 7 341
(0.78
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TaBLE 5. Sorption coefficients for phenol and substituted phenols—Continued

log Kg Sorbent compositiof%)
log K? Other sorbent and solution data; Temp.
(1/n) logK,,  Sand Silt Clay ~ OC prediction procedure (°C) Meth. Ref.
2.23%av Idem; pH 7.7 341
(0.78
3.56°u Idem; calculated value 341
(0.78
0.95u 3.03u 0.84 Aquifer materig<63 um); 20 BE 337
pH 6.5-8.5; SAN,)=6.4 nf/g;
CaCGQ,/CO, buffer
1.89u 2.92u 9.4 Lake sedimeft63 um); 20 BE 337
pH 6.5-8.5; SAN,)=3.8 nf/g;
CaCQ,/CO, buffer
1.53u 3.12u 2.6 River sedime(#63 um); 20 BE 337
pH 6.5-8.5; SAN,)=4.8 nf/g;
CaCQ,/CO, buffer
2.50 Correlation lodK,.—MCI 578
2.99 Correlation lod<,.—MCI 597
3.39 Correlation lod<,.— CRI 601
2,4,5-Trichlorophenol (-TCP; pK ,=6.94 Ref. 337
1.66° 5.1 Brookston soil; cl; 20 BE 335
(0.71 2.68 pH 5.7; CE22.22 me/100 g;
0.0025 M CaCJ
1.5° [3.3] 1.2 1.7 Soil(Kootwijk); humic s; 10 BE 111
0.9 pH 3.4; 0.01 M CaGl
1.7° [3.4] 1.5 2.2 Soil(Rolde); humic s; 10 BE 111
0.9 pH 4.9; 0.01 M CaGl
1.7° 3.7 3.2 SoilHolten); humic-rich s; 10 BE 111
(0.8 pH 4.7; 0.01 M CaGl
2.5° 29.8 Soil(Schipluiden; peat; 10 BE 111
(0.8 pH 4.6; 0.01 M CaGl
0.5° 8.7 0.9 Soi(Maasdijk; light 1; 10 BE 111
0.9 pH 7.5; 0.01 M CaGl
0.9° 18 1.7 SoilOpijnen; heavy 1, 10 BE 111
0.8 pH 7.1; 0.01 M CaGl
1.7° [3.3] 2.7 Humus “soil” (syntetig; 10 BE 111
(0.9 pH 3.7; 0.01 M CaGl
1.6° [3.2] 2.8 Humus “soil” (syntetig; 10 BE 111
0.9 pH 6.0; 0.01 M CaGl
1.2° [2.8] 2.8 Humus “soil” (syntetig; 10 BE 111
(1.0 pH 7.3; 0.01 M CaGl
0.27 [2.68] 96.4 1.8 1.8 0.39 Eustis soil; GE.37 me/100 g; BE 460
pH 5.9; 0.01 N KCI
-0.85 [1.55] Idem; pH>10; 0.0155 N CaGl BE 460
1.30u 3.38u 0.84 Aquifer materigk63 um); 20 BE 337
pH 6.5-8.5; SAN,)=6.4 nf/g;
CaCGQG,/CO, buffer
2.22u 3.25u 9.4 Lake sedimefyt63 um); 20 BE 337
pH 6.5-8.5; SAN,)=3.8 nf/g;
CaCGQG,/CO, huffer
1.87u 3.45u 2.6 River sedimet63 um); 20 BE 337
pH 6.5-8.5; SAN,)=4.8 nf/g;
CaCGQ,/CO, buffer
2.01 Correlation lod<,.—log §(180) 335
2.99 Correlation lod<,.—MCI 597
3.37 Correlation lod,.—CRI 601
3,4,5-Trichlorophenol (-TCP; pK ,=7.73 Ref. 337
2.44u 3.47u 9.4 Lake sedimefyt63 um); 20 BE 337
pH 6.5-8.5; SAN,)=3.8 nf/g;
CaCGQG,/CO, huffer
2.06u 3.64u 2.6 River sedimet63 um); 20 BE 337

pH 6.5-8.5; SAN,)=4.8 nf/g;
CaCGQG,/CO, huffer
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TaBLE 5. Sorption coefficients for phenol and substituted phenols—Continued
log Kg Sorbent compositiof%)
log K? Other sorbent and solution data; Temp.
(1/n) logK,,  Sand Silt Clay ~ OC prediction procedure (°C) Meth. Ref.
1.49u 3.57u 0.84 Aquifer materigk63 um); 20 BE 337
pH 6.5-8.5; SAN,)=6.4 nt/g;
CaCGQG,/CO, huffer
2.99 Correlation lod<,.—MCI 597
3.36 Correlation lod<,.—CRI 601
2,3,4,5-Tetrachlorophenol(-TeCP; pK,=6.35 Ref. 337
—-0.03 [2.86]u 97.1 2.3 0.6 0.13 Tampa aquifer; pH 2; MD 521
0.01 N CaC}
0.62 [3.03 96.4 1.8 1.8 0.39 Eustis soil; GE3.37 me/100 g; BE 460
pH 6.3; 0.01 N KClI
-0.58 [1.82]d Idem; pH>10; 0.0155 N CaGl BE 460
2.02u 4.10u 0.84 Aquifer materigk63 um); 20 BE 337
pH 6.5-8.5; SAN,)=6.4 nf/g;
CaCGQ,/CO, buffer
3.09u 4.12u 9.4 Lake sedimefst:63 um); 20 BE 337
pH 6.5-8.5; SAN,)=3.8 nf/g;
CaCQ,/CO, buffer
2.56u 4.14u 2.6 River sedime(#63 um); 20 BE 337
pH 6.5-8.5; SAN,)=4.8 nf/g;
CaCQ,/CO, buffer
3.32 Correlation lod,.—MCI 597
3.82 Correlation lod<,.— CRI 601
2,3,4,6-Tetrachlorophenol(-TeCP; pK,=5.40, Ref. 337
0.18 2.88 97.3 2.2 0.5 0.2 Forest soil; pH 5.6; MD 344
CE=0.48 me/100 g
0.12 [2.82] 97.3 22 0.5 0.2 Idem BE 344
0.53 2.19 65.2 25.6 9.2 2.2 Agricultural soil; pH 7.4; MD 344
CE=9.0me/100g
0.60 [2.26] 65.2 25.6 9.2 2.2 Idem BE 344
2.37 [3.80] 69.5 20.5 10.1 3.7 Forest soil; pH 4.2; BE 344
CE=2.9me/100g
1.9° [3.7] 1.2 1.7 Soil(Kootwijk); humic s; 10 BE 111
(1.0 pH 3.4; 0.01 M CaGl
1.7° [3.4] 15 2.2 Soil(Rolde; humic s; 10 BE 111
0.9 pH 4.9; 0.01 M CaGl
2.4° [3.9] 3.7 3.2 Soil(Holten); humic-rich s; 10 BE 111
(1.0 pH 4.7; 0.01 M CaGl
2.5° 29.8 Soil(Schipluiden; peat; 10 BE 111
0.8 pH 4.6; 0.01 M CaGl
0.1° [2.2] 8.7 0.9 Soil(Maasdijk; light 1; 10 BE 111
0.9 pH 7.5; 0.01 M CaGl
2.45d Idem; calculated value 111
0.4° 18 1.7 SoilOpijnen; heavy 1; 10 BE 111
0.8 pH 7.1; 0.01 M CaGl
2.70d Idem; calculated value 111
0.9° 2.7 Humus “soil” (syntetig; 10 BE 111
(0.6) pH 3.7; 0.01 M CaGl
1.4° [3.0] 2.8 Humus “soil” (syntetig; 10 BE 111
0.9 pH 6.0; 0.01 M CaGl
0.1° 2.8 Humus “soil” (syntetig; 10 BE 111
0.7 pH 7.3; 0.01 M CaGl
1.72u 3.79u 0.84 Aquifer material; estimated by RPLC 337
a C18 column at pH2
2.75u 3.78u 9.4 Lake sediment; estimated by RPLC 337
a C18 column at pH2
2.30u 3.89u 2.6 River sediment; estimated by RPLC 337
a C18 column at pH2
3.90u Correlation lodl,—log K, 111
2.72 Correlation log<,.—MCI 578
3.32 Correlation lodK,.—MCI 597
4.21 Correlation lod<,.—logK,,,(108) 597
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TaBLE 5. Sorption coefficients for phenol and substituted phenols—Continued

299

log Kg Sorbent compositiof%)
log K? Other sorbent and solution data; Temp.
(1/n) logK,,  Sand Silt Clay ~ OC prediction procedure (°C) Meth. Ref.
3.77 Correlation lod,.—log Ky,(217) 597
2.94 Correlation lod<,,,—l0gK,,(120) 597
411 Correlation lod<,.—log K,,,(180) 597
3.2 Correlation lod{,.—10g Ky(55) 597
3.83 Correlation lod<,.— CRI 601
Pentachlorophenol(PCP; pK,=4.74 Ref. 676
—0.35 [2.06] 96.4 1.8 1.8 0.39 Eustis soil; GE3.37 me/100 g; BE 460
pH>10; 0.0038 N CaGl
—0.09 [2.32] Idem; 0.0155 N CaGl 460
1.94 [4.40 Idem; pH<2; K 4 value extrapolated BE, 460
at f.=0 (methanol/water solutions MD
0.26 2.96 97.3 2.2 0.5 0.2 Forest soil; pH 5.6; MD 344
CE=0.48 me/100 g
0.32 [3.02] Idem BE 344
1.08 [2.74 65.2 256 9.2 2.2 Agricultural soil; pH 7.4; BE 344
CE=9.0me/100g
2.27 [3.70] 69.5 20.5 10.1 3.7 Forest soil; pH 4.2; BE 344
CE=2.9me/100g
1.55 [3.96] 96.4 1.8 1.8 0.39 Eustid) soil; pH<3; 22-25 BE 339
w=0.0015(CaCl)
1.55 [3.96] Idem; pH<3; ©=0.015 339
1.59 [4.00] Idem; pH<3; ©=0.15 339
1.66 [4.07] Idem; pH<3; u=1.5 339
0.10 [2.51] Idem; pH>7; x=0.01 339
0.31 [2.72] Idem; pH>7; ©=0.08 339
0.45 [2.86] Idem; pH>7; ©=0.15 339
0.88 [3.29 Idem; pH>7; u=1.4 339
1.21 [3.32 91.6 4.2 4.2 0.78 Eusti®) soil; pH 5.3; 22-25 BE 339
w=0.00315CaCl)
1.37 [3.48] Idem; pH 5.08;.=0.015 339
1.57 [3.68] Idem; pH 4.83;.=0.145 339
1.31 [2.78] 29.6 40.9 29.5 341 Webstét) soil; pH 7.5; 22-25 BE 339
u=0.00315CaCl)
1.46 [2.92] Idem; pH 7.3;4.=0.015 339
1.72 [3.19 Idem; pH 6.86;.=0.145 339
2.04 [3.5]] Idem; pH 6.37,4=1.49 339
-0.19 [2.46] 88.6 9.4 2.0 0.22 Lincoln soil; pH 6.84; 22-25 BE 339
w=0.00015CaCl)
0.16 [2.82] Idem; pH 6.69;u.=0.0132 339
0.29 [2.95] Idem; pH 6.65;.=0.015 339
0.38 [3.04] Idem; pH 6.43;1.=0.1352 339
0.80 [3.46] Idem; pH 5.65;u=1.575 339
1.57 3.88 99.9 0.(si+c) 0.5 Sandy soil; pH 5.2; 21 BE 106
DOC<0.1 mgl/L;
PCRi1<<0.4 nmol/mL
1.59 3.89 Idem; DOE 15 mg/L 106
1.63 3.73 99.9 0.8si+c) 0.8 Sandy soil; pH 5.4; 21 BE 106
DOC<0.1 mg/L;
PCRi1 <3 nmol/mL
1.74 3.84 Idem; DOE 15 mg/mL 106
1.08 3.17 99.9 0.1si+c¢) 0.8 Sandy soil; pH 6.1; 21 BE 106
DOC<0.1 mgl/L;
PCR1 <3 nmol/mL
1.22 3.32 Idem; DOE 15 mg/L 21 BE 106
4.44u Calculated in the DOM poor 106
fraction; u=0.02; pH 5.4
2.48d Idem; pH 6.1 106
1.9° [3.7] 1.2 1.7 Soil(Kootwijk); humic s; 10 BE 111
(0.9 pH 3.4; 0.01 M CaGl
1.9° [3.6] 1.5 2.2 Soil(Rolde); humic s; 10 BE 111
(0.9 pH 4.9; 0.01 M CaGl
2.6° [4.1] 3.7 3.2 Soil(Holten); humic-rich s; 10 BE 111
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DELLE SITE

TaBLE 5. Sorption coefficients for phenol and substituted phenols—Continued

log Kg Sorbent compositiof%)
log K? Other sorbent and solution data; Temp.
(1/n) logK,,  Sand Silt Clay ~ OC prediction procedure (°C) Meth. Ref.
(1.0 pH 4.7; 0.01 M CaGl
2.7° 29.8 Soil(Schipluiden; peat; 10 BE 111
0.9 pH 4.6; 0.01 M CaGl
0.8° [2.9] 8.7 0.9 Soil(Maasdijk; light 1; pH 7.5; 10 BE 111
0.9 0.01 M CaC}
3.10d Idem; calculated value 111
0.9° 18 1.7 SoilOpijnen; heavy 1; 10 BE 111
0.8 pH 7.1; 0.01 M CaGl
3.26d Idem; calculated value 111
1.4° 2.7 Humus “soil” (syntetig; 10 BE 111
0.7 pH 3.7; 0.01 M CaGl
1.4° 2.8 Humus “soil” (syntetig; 10 BE 111
0.8 pH 6.0; 0.01 M CaGl
0.8° [2.4] 2.8 Humus “soil” (syntetig; 10 BE 111
(1.0 pH 7.3; 0.01 M CaGl
-0.70° 0.12 Bluepoint soil; pH 7.8 25 BE 338
(0.76
0.68° 3.06 0.42 Idemmunicipal sewage sludge 338
(0.99 (MSS) (45 Mg/ha; pH 7.4
5.71u Idem; calculated value 338
0.85 3.03 0.65 Glendale soil; pH 7.3 25 BE 338
(0.89
5.58u Idem; calculated value 338
1.15 3.17 0.95 ldemMSS (45 Mg/ha; pH 7.1 338
(0.95
5.52u Idem; calculated value 338
1.40° 3.35 1.10 Norfolk soil; pH 4.3 338
(0.93
3.49u Idem; calculated value 338
1.56° 3.41 1.40 IdemMSS (45 Mg/ha; pH 4.4 338
(0.96
3.57u Idem; calculated value 338
0.20° 1.10 Norfolk limed soil; pH 6.9 25 BE 338
(0.83
0.64° 2.50 1.40 IdemMSS (45 Mg/ha; pH 6.9 338
(0.89
4.65u Idem; calculated value 338
0.56 [3.45] 97.1 2.3 0.6 0.13 Tampa aquifer; pH 2; MD 521
0.01 N CaC}
3.56u 4.59u 9.4 Lake sediment; estimated by RPLC 337
a C18 column at pH2
2.97u 4.55u 2.6 River sediment; estimated by RPLC 337
a C18 column at pH2
2.30u 4.38u 0.84 Aquifer material; estimated by RPLC 337
a C18 column at pH2
3.67 58.1 Humic acid from Arno River 20 ED 425
sediments; pH 5.0
3.45 58.1 Idem; pH 6.5 20 ED 425
3.90 64.1 Humic acid from Tyrrenhian Sea 20 ED 425
sediments; pH 5.0
3.53 Idem; pH 6.5 20 ED 425
3.28 Idem; pH 8.0 20 ED 425
3.15 53.3 Humic acid from Arno River water; 20 ED 425
pH 5.0
4.04 Cyanopropyl column; pH 3 20-25 RPLC 579
2.95 Soil; experimentalliterature 217
4.40u Correlation lo¢,—10g K, 111
3.00 Correlation lod<,.—logS 564
2.95 Correlation lod<,.—MCI 578
3.46 Correlation lodK,.—MCI 597
4.27 Correlation lod<,.— CRI 601

J. Phys. Chem. Ref. Data, Vol. 30, No. 1, 2001
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TaBLE 5. Sorption coefficients for phenol and substituted phenols—Continued
log Kg Sorbent compositiof%)
log K? Other sorbent and solution data; Temp.
(1/n) logK,,  Sand Silt Clay ~ OC prediction procedure (°C) Meth. Ref.
2-nitrophenol (-NP; log pK,=7.21, Ref. 679
0.54 2.42 75 1.3 Eurosol-1; c; pH 5.1; BE 583
0.01 M CaC}
0.08 151 22.6 3.7 Eurosol-2; sil; pH 7.4; BE 583
0.01 M CaC}
0.39 1.85 17.0 3.45 Eurosol-3; 1; pH 5.2; BE 583
0.01 M CaC}
—0.05 1.76 20.3 1.55 Eurosol-4; si; pH 6.5; BE 583
0.01 M CaC}
1.30 2.33 6.0 9.25 Eurosol-5; 1s; pH 3.2; BE 583
0.01 M CaC}
0.725° [2.30] 5.1* Brookston cl soil; pH 5.7; 20 BE 335
(0.89 2.68 CE=22.22 me/100 g;
0.0025 M CaCJ
1.99 Correlation lod<,.—10g S(179) 335
3-nitrophenol (-NP)
0.728° 5.1 Brookston soil; cl; 20 BE 335
0.73 2.68 pH 5.7; CE=22.22 me/100 g;
0.0025 M CaCJ
1.44 Correlation lod<,.—10g §(179) 335
4-nitrophenol (-NP; pK,=7.15 Ref. 678
0.769° 5.1 Brookston soil; cl; 20 BE 335
(0.72 2.684 pH 5.7; CE22.22 me/100 g;
0.0025 M CaCJ
0.19° 2.04 6 3 141 Gribskov soil; A hor.: pH 3.23; 20 BE 131
(0.93 CE=4.8 me/100 g; 0.01 M Cagl
0.43° 2.00 4 7 2.58 Idem; B hor.; pH 3.59; 131
(0.97) CE=9.6 me/100 g; 0.01 M Cagl
0.01° 1.75 3 5 1.82 Idem; C hor.; pH 4.07; 131
(0.86 CE=7.0 me/100 g; 0.01 M Cagl
0.52° 1.81 5 4 5.11 Strodam soil; AB hor.; pH 3.88; 20 BE 131
(0.91) CE=13.0 me/100 g; 0.01 M Cagl
—0.40° 245 3 3 0.09 Idem; C hor.; pH 4.95; 131
(0.99 CE=1.6 me/100 g; 0.01 M Cagl
—-0.80° 1 2 0.15 Tisvilde soil; C hor.; pH 4.21; 20 BE 131
0.73 CE=1.3me/100g; 0.01 M Cagl
0.31° 211 18 12 1.64 Roskilde soil; agric.; pH 5.40; 20 BE 131
(0.9) CE=14.0 me/100 g; 0.01 M Cagl
—0.49° 4 18 0.06 Esrum soil; subsurf.; pH 4.71; 20 BE 131
(0.96 CE=9.1 me/100 g; 0.01 M Cagl
-0.92° 7 3 0.05 Tirstrup soil; subsurf.; pH 6.14; 20 BE 131
0.79 CE=1.4 me/100 g; 0.01 M Cagl
-0.17° 2.72 34 41 0.13 Bjodstrup soil; subsurf; pH 7.64; 20 BE 131
(0.99 CE=40.5me/100 g; 0.01 M Cagl
2.18 Cyanopropyl column; pH 3 20-25 RPLC 579
2.16 C18 column; correlation Idg,— RPLC 577
(log k' +AC)
2.07 C18 column; correlation dg,— RPLC 577
(log k' +hydrogen bonding index
1.37 Correlation lod<,.—10g §(180) 335
2.49 Correlation lod<,.—MCI 598

Values in square parentheses have heen calculated by the author.
*% OM content.
av average value.
d: Totally dissociated compound calculated following the procedure in Sec. 4.2.
u: Totally undissociated compound calculated following the procedure in Sec. 4.2.

Idem refers to the sorbent reported just above; only the dexaure, OC, temperature, methoshich were changed are specified.
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DELLE SITE

TaBLE 6. Sorption coefficients for polychlorobiphenyBCB9

log Kg Sorbent compositio%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
Biphenyl (0)
—-0.48 [2.06] 98 1 1 0.29 Borden soil. 0.01 N CaCl MD 600
1.19° 3.04 1.42 Soil; cl(kaolinite); 20 BE 214
(1.00 pH 5.91; CE=12.4 me/100 g
1.50° 3.32 1.51 Soil; light cmontmorillonite; 20 BE 214
(1.00 pH 5.18; CE=13.2 me/100 g
1.75° 3.26 3.23 Soil; light cimontmorillite); 20 BE 214
(0.98 pH 5.26; CE=28.3 me/100 g
1.95° 3.04 7.91 Soil sl(allophang; 20 BE 214
(1.00 pH 5.41; CE=26.3 me/100 g
2.09° 10.4 Soil; cli(allophang; 20 BE 214
(0.78 pH 4.89; CE=35me/100 g
[0.56] 3.52 4 10 86 0.11 Apison soil; pH 4.5; BE 570
CE=76 me/100g
[—0.27] 11 21 68 0.05 Fullerton soil; pH 4.4; BE 570
CE=64 me/100g
[1.02] 2.94 2 38 60 1.2 Dormont soil; pH 4.2; BE 570
CE=129me/100g
3.57 [4.36] 16.44 VSC; vermiculite-HDTMA; BE 225
20.5 CE=80 cmol/kg
3.51 [4.27] 17.46 SWy-1; smectitéow charge- BE 225
21.8° HDTMA; CE=87 cmol/kg
3.56 4.12 28 Syntetic “sludge” of autoclaved 25 BE 608
yeast obtained by culturing bakers’
yeast in sucrose solution
2.66 27 Municipal sludge from Oak Ridge 25 BE 608
wastewater treatment plant
3.53 14 Oily biosludge 913 from ORNL 25 BE 608
(4% oil content
3.35 25 Oily biosludge 969 from ORNL 25 BE 608
(14% oil contenx
3.90 33 Oily biosludge 972 from ORNL 25 BE 608
(24% oil content
4.26 Oil extracted from waste 972 25 BE 608
—0.56 >08 0.025 Vejen aquifer mat. 10 MD 166
3.00 Aldrich humic acid RP 414
(DOC=9.4 mg/); pH 5.8-6.8
3.27 Idem(zero intercept of the RP 414
regression line of 10¢{yoc
vs DOC concentration
3.57 DOC in Lake Erie wate9.6 mg/l RP 414
3.77 Idem ED 414
5.58 DOC in Huron River wat(7.8 mg/L RP 414
4.04 Idem ED 414
3.67 50.2 Aldrich and Fluka humic acid FH 206
3.15 Correlation lod<,.—logS 564
3.80 Correlation lod<,.—MCI 598
2.93 Correlation lod,.—CRI 601
2-(1)
[1.5]] [3.47) 9 68 21 1.9 Woodburn soil; CE=14 me/100 g 20 BE 55
[1.1]
0.06 [2.59] 98 1 1 0.29 Borden soil. 0.01 N CaCl MD 600
[4.2) Correlation logK,,—MCI 591
3.43 Correlation lod,.—CRI 601
43
3.83av 4.71av Great Lakes suspended matter 25 RS 409
(three phases distributipn
4.02av Great Lakes DOGame proceduje 25 RS 409
3.92av 4.70av 16 Green Bay suspended matter 25 RS 410
(same proceduje
4.61av Green Bay DOCsame proceduje 25 RS 410

J. Phys. Chem. Ref. Data, Vol

. 30, No. 1, 2001



SORPTION OF ORGANIC COMPOUNDS

TaBLE 6. Sorption coefficients for polychlorobiphenyBCBs—Continued

303

Sorbent composi-

log Kg tion (%) _
log K Other sorbent and solution data; Temp.
(2/n) log Kqc Sand Silt Clay ocC prediction procedure (°C) Meth. Ref.
3.52 Correlation lod,—10gS 564
3.49 Correlation log{,.— CRI 601
2,2-(4)
[1.96] [3.92 9 68 21 19 Woodburn soil; CE=14 me/100 g 20 BE 55
[1.1]
[4.42] Correlation logk,.— CRI 591
3.96 Correlation lod<,.—MCI 601
2,4-(8)
[4.13 9 68 21 1.9 Woodburn soil; CE=14 me/100 g 20 BE 55
(1.1]
0.40° 16.2 31 Woodburn soil; sil 24 BE 178
[1.8]
(0.89
1.87° lllite clay 24 BE 178
(1.19
5.8 Lake Superior suspended sdl980 FM 50
45 Idem(1983 50
4.08% Aldrich humic acid 24 BE 178
(1.1
[4.47] Correlation logKy,—MCI 5901
3.99 Correlation lod,.—CRI 601
3.38 Correlation lod,— LSER 602
4,4-(19
4.30 Correlation lod,—10gS 564
4.03 Correlation lod,.—CRI 601
2,2 ,316)
6.0 Lake Superior suspended sd980 FM 50
4.8 ldem(1983 50
4.52 Correlation lod,.—CRI 601
2,2 ,4<17)
6.5 Lake Superior suspended sd980 FM 50
4.6 Idem (1983 50
4.44 Correlation log,.—MCI 598
451 Correlation lod,.—CRI 601
2,2,5418)
7.2 Lake Superior suspended sdl980 FM 50
4.6 Idem(1983 50
[2.96] 4.5 2.9 Offshore Grand Haven sediment; BE 464,
(solute complexation model 494
[3.03 4.5 3.4 Nearshore Grand Haven sediment; BE 464,
(solute complexation model 494
[3.58 5.0 3.8 Benton Harbor sediment; BE 464,
(solute complexation model 494
4.57 50.2 Aldrich humic acid; pH 8.0; 22 ED 206
0.1 M NaHCG
4.85 50.2 Aldrich and Fluka humic acid FH 206
[4.07] 5.4 4.1 Lake Ontario sediment trap FM 49
material
55 50 Niagara River organic matter FM 49
5.2 Correlation lod<,.—logK,(96) 49
4.23 Correlation log,—logS 564
4.44 Correlation lod,.—MCI 598
4.53 Correlation lod,.—CRI 601

J. Phys. Chem. Ref. Data, Vol. 30, No. 1, 2001



304 DELLE SITE
TaBLE 6. Sorption coefficients for polychlorobiphenyBCBs—Continued
log Kg Sorbent compositioi%6)
log K? - Other sorbent and solution data; Temp.
(1/n) log Koe Sand Silt Clay ocC prediction procedure (°C) Meth. Ref.
2,3,4-(22)
5.7 Lake Superior suspended sd980 FM 50
4.9 Idem(1983 50
4.54 Correlation log{,.— CRI 601
2,4,4-(28)
[2.66] [4.62] 9 68 21 19 Woodburn soil; CE=14 me/100 g 20 BE 55
[1.1]
4.40 58.0 Sanhedron soil humic acid; pH 6.5 24 SE 220
3.89 4.87 Sanhedron soil fulvic acid; pH 6.5 24 SE 220
3.54 54.2 Suwannee River humic acid; pH 6.5 24 SE 220
3.57 53.8 Suwannee River fulvic acid; pH 6.5 24 SE 219
3.53 Suwannee River water; pH 6.5; 24 SE 219
DOC=37 mg/L
3.57 Sopchoppy River water; pH 6.5; 24 SE 219
DOC=44 mg/L
4.84 65.8 Fluka-Tridom humic acid; pH 6.5 24 SE 219
4.24 56.7 Calcasieu River Humic extr.; pH 6.5 24 SE 219
5.5 Lake Superior suspended sd980 FM 50
4.66 5.28 Idenm(1983 50
5.30 Correlation log,—log K,,(96) 50
4.59 Correlation lod<,—10g K,,,(207) 50
4.23 Correlation lod,—logS 564
[4.61] Correlation logKy,,—MCI 591
4.46 Correlation lod,.—CRI 601
2,4,5<31)
59 Lake Superior suspended s@d980 FM 50
4.8 Idem(1983 50
4.51 Correlation log{,.— CRI 601
2,3,3-(33
4.8 Lake Superior suspended sd983 FM 50
4.50 Correlation lod<,.— CRI 601
3,4,4-(37)
57 Lake Superior suspended sdl980 FM 50
4.8 Idem(1983 50
4.46 Correlation lod,.—CRI 601
2,2.,3,3-(40)
[4.17] 5.5 4.1 Lake Ontario sediment trap FM 49
material
55 50 Niagara River organic matter FM 49
5.2 Correlation lod<,.—l0gK,,(K8) 49
5.00 Correlation lod<,.— CRI 601
2,2.,3,441)
5.8 Lake Superior suspended sdl980 FM 50
4.8 Idem(1983 50
5.01 Correlation lod<,.— CRI 601
2,2.3,5-(44)
5.6 Lake suspended solids, 1980 FM 50
4.7 Idem(1983 50
5.05 Correlation lod,.—CRI 601
2,2,4,4-(47)
5.3 Lake Superior suspended sdl980 FM 50
4.9 Idem(1983 50
4.61 Correlation lod,—10gS 564
5.04 Correlation log{,.— CRI 601

J. Phys. Chem. Ref. Data, Vol. 30, No. 1, 2001



SORPTION OF ORGANIC COMPOUNDS

TaBLE 6. Sorption coefficients for polychlorobiphenyBCBs—Continued
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log Kg Sorbent compositioi%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Koe Sand Silt Clay ocC prediction procedure (°C) Meth. Ref.
2,2,5,5-(52)
3.70 6.15 0.36 Composite Condie silt soil 22 BE 619
2.28 99.3 0.20 0.55 0.03 Ispra s6@2 horizon; pH 5.1 22 BE 153
2.52 [5.31] 95.5 3.4 1.6 0.16 IdentiC4 horizon; pH 4.8 153
3.68 541 91.8 6.4 1.8 1.87 IdeA2 horizon; pH 4.8 153
1.60° lllite clay 24 BE 178
(1.09
1.69 [3.43 16.2 3.r Woodburn soil; silt loam 24 BE 178
[1.8]
5.6 Lake Superior suspended sdl980 FM 50
4.87 5.35 lden(1983 50
5.90 7-13 River sediments BE 620
[4.27] 5.6 4.1 Lake Ontario sediment trap FM 49
material
55 50 Niagara River organic matter FM 49
[2.94] 5.02 5 70 25 0.84 Brown'’s lake sedim.; 6 months 25 BE 218
incubation(m.i.)
[4.72] 6.04 55 325 12.5 4.76 Hamlet City lake sedim.; 6 m.i. 25 BE 218
[2.50] 4.80 0.0 93.8 6.3 0.50 WES reference soil; 6 m.i. 25 BE 218
5.00 Aldrich humic acid 25 RS 409
4.93av 5.83av Great Lakes suspended matter 25 RS 409
(three phases distributipn
3.88av Great Lakes DOGame proceduje 25 RS 409
4.96av 5.74av 16 Green Bay suspended matter 25 RS 410
(same proceduje
3.66av Green Bay DOCsame proceduje 25 RS 410
4.85 Aldrich humic acid; pH 6.4 GP 416
4.76 Aldrich humic acid ED 435
4.54 Aldrich humic acid (DO&9.4 mg/L); RS 414
pH 5.8-6.8
4.42 Idem ED 414
4.40 Idem(zero intercept of the RS 414
regression line of lo¢g,c
vs DOC concentration
3.87 DOC in Huron River wat7.8 mg/L) RS 414
4.36 Idem ED 414
2,42 * Aldrich humic acid 24 BE 178
(0.2
4,94 Aldrich humic acid; pH 7.32 6.6 RS 546
(DOC=0-7.5mg/L)
5.06 50.2 Aldrich and Fluka humic acid; FH 206
predicted(Flory-Huggins Model
5.70 Correlation lod<,—log Kq,,(96) 50
4.87 Correlation log,—log K,,(207) 50
5.7 Correlation lod,—10g K,(96) 49
4.61 Correlation lod,—logS 564
4.65 Correlation lod<,.—MCI 578
[4.86] Correlation logKy,—MCI 591
5.09 Correlation lod,.—CRI 601
4.49 Correlation lod,.— LSER 602
2,2,6,6-(54)
3.10 [4.72] 55.0 45.0 <1.0 2.4 Hickory Hill Pond sed.; pH 6.3 BE 621
3.03 [4.89 56.0 44.0 <1.0 14 Doe Run Pond sed.; pH 6.1 BE 621
2.81 [4.97] 0.8 USDA Pond sed.; pH 6.4 BE 621
2.71 [5.11 93.0 6.0 2.0 0.4 Oconee River sed.; pH 6.5 BE 621
5.01 Correlation lod<,.—CRI 601
2,3,4,4-(60)
6.2 Lake Superior suspended sdl980 FM 50
5.0 ldem(1983 50
5.03 Correlation lod,.— CRI 601
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TaBLE 6. Sorption coefficients for polychlorobiphenyBCBs—Continued
log Kg Sorbent compositioi%6)
log K? - Other sorbent and solution data; Temp.
(1/n) log Koe Sand Silt Clay ocC prediction procedure (°C) Meth. Ref.
2,3,4,4-(66)
5.8 Lake Superior suspended sd980 FM 50
4.9 Idem(1983 50
4.90 Correlation log{,.— CRI 601
2,3,4',5(70)
5.7 Lake Superior suspended sd980 FM 50
5.1 Idem(1983 50
3.07 [4.69] 55.0 45.0 <1.0 2.4 Hickory Hill Pond sed.; pH 6.3 BE 621
3.00 [4.85] 56.0 44.0 <1.0 1.4 Doe Run Pond sed.; pH 6.1 BE 621
2.76 [4.86] 0.8 USDA Pond sed.; pH 6.4 BE 621
2.62 [5.02 93.0 6.0 2.0 0.4 Oconee River sed.; pH 6.5 BE 621
5.07 Correlation lod,.—CRI 601
2,4,4 5((74)
5.8 Lake Superior suspended sdl980 FM 50
4.9 Idem(1983 50
5.00 Correlation lod,.—CRI 601
2,2,3,4,8-(87)
2.87 99.3 0.20 0.55 0.03 Ispra s¢@2 horizon; pH 5.1 22 BE 153
3.11 [5.91] 95.5 3.4 1.6 0.16 IdentC4 horizon; pH 4.8 153
4.03 5.73 91.8 6.4 1.8 1.87 Ide(A2 horizon; pH 4.8 153
4.76 Marine water DH$5 mg C/L) 20 AG 413
4.87 Idem(10 mg C/D 413
4.85 Idem(20 mg C/D 413
3.75 Idem(40 mg C/D 413
5.6 Lake Superior suspended sdl980 FM 50
5.1 Idem(1983 50
4.88 Correlation lod<,.—MCI 578
4.75 Correlation logyo,—MCI 599
(doc=dissol. marine humic subgt.
[5.09 Correlation logK,y,—MCI 591
5.54 Correlation log{,.— CRI 601
4.88 Correlation lod,.— LSER 602
2,2,3,4,54(90)
4.66 Marine water DH$5 mg C/L) 20 AG 413
4.68 Idem(10 mg C/D) 413
4.75 Idem(20 mg C/D 413
3.75 Idem(40 mg C/D 413
4.73 Correlation logyo—MCI 599
(doc=dissol. marine humic subt.
2,2,3,5,6-(95)
2.64 99.3 0.20 0.55 0.03 Ispra s6@2 horizon; pH 5.1 22 BE 153
2.94 [5.74) 95.5 3.4 1.6 0.16 IdentiC4 horizon; pH 4.8 153
3.84 5.55 91.8 6.4 1.8 1.87 IdeA2 horizon; pH 4.8 153
3.38 5.68 76.66 4.59 18.75 0.50 North Sea sediment No. 125 20 BE 182
3.87 5.70 36.70 36.15 27.15 1.47 North Sea sediment No. 106 20 BE 182
4.10 5.64 3.29 57.82 38.89 2.33 North Sea sediment No. 99 20 BE 182
4.60 Marine water DH$5 mg C/L) 20 AG 413
4.66 Idem(10 mg C/D 413
4.61 Idem(20 mg C/D 413
3.70 Idem(40 mg C/D 413
4.59 Correlation lodKyo—MCI 599
(doc=dissol. marine humic subst.
5.57 Correlation lod,.—CRI 601
2,23 ,4,5{97)
3.40 99.3 0.20 0.55 0.03 Ispra s6@2 horizon; pH 5.1 22 BE 153
3.52 [6.32] 95.5 34 1.6 0.16 IdentiC4 horizon; pH 4.8 153
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TaBLE 6. Sorption coefficients for polychlorobiphenyBCBs—Continued

log Kg Sorbent compositioi%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Koe Sand Silt Clay ocC prediction procedure (°C) Meth. Ref.
4.06 5.69 91.8 6.4 1.8 1.87 IdefA2 horizon); pH 4.8 153
3.53 5.83 76.66 4.59 18.75 0.50 North Sea sediment No. 125 20 BE 182
4.05 5.89 36.70 36.15 27.15 1.47 North Sea sediment No. 106 20 BE 182
4.15 5.78 3.29 57.82 38.89 2.33 North Sea sediment No. 99 20 BE 182
54 Lake Superior suspended s@d980 FM 50
5.1 Idem(1983 50
4.75 Correlation logo—MCI 599
(doc=dissol. marine humic subst.
5.50 Correlation lod,.—CRI 601
2,2',4,4,54(99)
5.7 Lake Superior suspended sdl980 FM 50
51 Idem (1983 50
4.73 Correlation lodKyo.—MCI 599
(doc=dissol. marine humic subt.
5.54 Correlation lod,.—CRI 601
2,2,4,5,5-(100)
3.97 6.41 0.36 Composite Condie si soll 22 BE 619
291 99.3 0.20 0.55 0.03 Ispra s¢€2 horizon; pH 5.1 22 BE 153
3.13 [5.93 95.5 34 1.6 0.16 IdertC4 horizon; pH 4.8 153
3.98 5.67 91.8 6.4 1.8 1.87 Ide(A2 horizon; pH 4.8 153
3.51 5.81 76.66 4.59 18.75 0.50 North Sea sediment No. 125 20 BE 182
4.00 5.83 36.70 36.15 27.15 1.47 North Sea sediment No. 106 20 BE 182
4.15 5.78 3.29 57.82 38.89 2.33 North Sea sediment No. 99 20 BE 182
4.87 58.0 Sanhedron soil humic acid; pH 6.5 24 SE 220
412 48.7 Sanhedron soil fulvic acid; pH 6.5 24 SE 220
4.07 54.2 Suwannee River humic acid; pH 6.5 24 SE 220
4.10 53.8 Suwannee River fulvic acid; pH 6.5 24 SE 220
4.09 Suwannee River water; pH 6.5; 24 SE 219
DOC=37 mg/L
4.01 Sopchoppy River water; pH 6.5; 24 SE 219
DOC=44 mg/L
5.41 69.4 Aldrich humic acid Na salt; pH 6.5 24 SE 219
5.41 65.8 Fluka-Tridom humic acid; pH 6.5 24 SE 219
4.81 56.7 Calcasieu River humic extr.; pH 6.5 24 SE 219
4.77 Marine water DH$5 mg C/L) 20 AG 413
4.86 Idem(10 mg C/D 413
4.80 Idem(20 mg C/D 413
3.86 Idem(40 mg C/D 413
5.7 Lake Superior suspended sd980 FM 50
5.09 5.65 Idenm(1983 50
[4.21] 5.6 4.1 Lake Ontario sediment trap FM 49
material
5.5 50 Niagara River organic matter FM 49
5.45 C18 column RPLC 573
4.63 Soil; experimentd(literature 217
6.6 Correlation lod<,—l0gK,(96) 49
6.68 Correlation lod<,—log Kq,,(96) 50
5.58 Correlation log,—log K,,(207) 50
4.74 Correlation lod,.—10gS 564
4.87 Correlation log{,.—MCI 578
4.73 Correlation lodKyo—MCI 599
(doc=dissol. marine humic subgt.
[5.08| Correlation logKy,—MCI 591
5.58 Correlation lod,.—CRI 601
491 Correlation lod,.— LSER 602
2,3,3,4,4-(105
3.23 99.3 0.20 0.55 0.03 Ispra s¢€2 horizon; pH 5.1 22 BE 153
3.41 [6.20] 95.5 34 1.6 0.16 IderC4 horizon; pH 4.8 153
4.13 5.81 91.8 6.4 1.8 1.87 IdefA2 horizon; pH 4.8 153
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TaBLE 6. Sorption coefficients for polychlorobiphenyBCBs—Continued
log Kg Sorbent compositioi%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Koe Sand Silt Clay ocC prediction procedure (°C) Meth. Ref.
491 Correlation lodKyo—MCI 599
(doc=dissol. marine humic subt.
5.50 Correlation lod,.—CRI 601
2,3,3,4',6<110
2.86 99.3 0.20 0.55 0.03 Ispra s¢€2 horizon; pH 5.1 22 BE 153
3.10 [5.90] 95.5 34 1.6 0.16 IdertiC4 horizon; pH 4.8 153
4.00 5.71 91.8 6.4 1.8 1.87 IdefA2 horizon; pH 4.8 153
4.72 Marine water DH$5 mg C/L 20 AG 413
4.80 Idem(10 mg C/D 413
4.77 Idem(20 mg C/D 413
3.79 Idem(40 mg C/D 413
5.6 Lake Superior suspended sdl980 FM 50
5.1 Idem(1983 50
4.75 Correlation lodKyo—MCI 599
(doc=dissol. marine humic subgt.
5.50 Correlation lod,.—CRI 601
2,3,4,4,5<(118
3.10 99.3 0.20 0.55 0.03 Ispra s¢€2 horizon; pH 5.1 22 BE 153
3.30 [6.10] 95.5 3.4 1.6 0.16 IdentiC4 horizon; pH 4.8 153
412 5.81 91.8 6.4 1.8 1.87 IdefA2 horizon; pH 4.8 153
5.7 Lake Superior susp. solid$980 FM 50
5.1 Idem(1983 50
4.88 Correlation lodKyo—MCI 599
(doc=dissol. marine humic subgt.
5.52 Correlation log{,.— CRI 601
2,2,3,3,4,4-(128
3.97 6.28 76.66 4.59 18.75 0.50 North Sea sediment No. 125 20 BE
4.34 6.17 36.70 36.15 27.15 1.47 North Sea sediment No. 106 20 BE
4.38 6.01 3.29 57.82 38.89 2.33 North Sea sediment No. 99 20 BE
5.05 Correlation lod,.—MCI 596
5.06 Correlation lod,.—MCI 578
[5.33 Correlation logKy—MCI 591
5.26 Correlation lodKyo.—MCI 599
(doc=dissol. marine humic subgt.
5.93 Correlation log{,.— CRI 601
5.25 Correlation lod,.— LSER 602
2,2,3,3,5,6{139
5.18 Marine water DH$5 mg C/L) 20 AG 413
5.16 Idem(10 mg C/D) 413
5.15 Idem(20 mg C/D 413
4.41 Idem(40 mg C/D 413
5.10 Correlation logyo—MCI 599
(doc=dissol. marine humic subgt.
2,2',3,3,6,6-(136)
3.71 6.01 76.66 4.59 18.75 0.50 North Sea sediment No. 125 20 BE
4.23 6.06 36.70 36.15 27.15 1.47 North Sea sediment No. 106 20 BE
4.26 5.90 3.29 57.82 38.89 2.33 North Sea sediment No. 99 20 BE
6.17 6.53 43.2 Lake suspended sol{ds/ mg/L) FM 494
4.85 5.68 14.8 Iden6.5 mg/L) FM 494
4,95 Marine water DH$5 mg C/L) 20 AG 413
5.05 Idem(10 mg C/D 413
4,95 Idem(20 mg C/D 413
4.27 Idem(40 mg C/D 413
4.94 Correlation logyo—MCI 599
(doc=dissol. marine humic subgt.
6.02 Correlation lod,.—CRI 601
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TaBLE 6. Sorption coefficients for polychlorobiphenyBCBs—Continued

log Kg Sorbent compositioi%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Koe Sand Silt Clay ocC prediction procedure (°C) Meth. Ref.
2,2',3,4,4,5-(138
3.38 99.3 0.20 0.55 0.03 Ispra s6€2 horizon; pH 5.1 22 BE 153
3.53 [6.33 95.5 3.4 1.6 0.16 IdertC4 horizon; pH 4.8 153
4.26 5.93 91.8 6.4 1.8 1.87 IdefA2 horizon; pH 4.8 153
3.92 6.22 76.66 4.59 18.75 0.50 North Sea sediment No. 125 20 BE 182
4.29 6.12 36.70 36.15 27.15 1.47 North Sea sediment No. 106 20 BE 182
4.35 5.99 3.29 57.82 38.89 2.33 North Sea sediment No. 99 20 BE 182
5.8 Lake Superior susp. solid$980 FM 50
5.3 Idem(1983 50
5.21 Marine water DH$5 mg C/L) 20 AG 413
5.22 Idem(10 mg C/D) 413
5.17 Idem(20 mg C/D 413
4.60 Idem(40 mg C/) 413
5.24 Correlation logyo—MCI 599
(doc=dissol. marine humic subgt.
5.94 Correlation lod,.—CRI 601
2,2,3,4,5,8-(14)
3.40 99.3 0.20 0.55 0.03 Ispra s¢€2 horizon; pH 5.1 22 BE 153
3.52 [6.32 95.5 34 1.6 0.16 IderC4 horizon; pH 4.8 153
4.36 6.05 91.8 6.4 1.8 1.87 Ide(A2 horizon; pH 4.8 153
5.8 Lake Superior suspended s@d980 FM 50
5.1 Idem(1983
5.24 Correlation log jo—MCI 599
(doc=dissol. marine humic subst.
6.02 Correlation log{,.—CRI 601
2,2,3,4,5,5-(146)
3.37 99.3 0.20 0.55 0.03 Ispra s6@2 horizon; pH 5.1 22 BE 153
3.52 [6.32] 95.5 3.4 1.6 0.16 IdentiC4 horizon; pH 4.8 153
4.20 5.86 91.8 6.4 1.8 1.87 IdeA2 horizon; pH 4.8 153
5.8 Lake Superior suspended sdl980 FM 50
5.40 5.88 Idem(1983 50
5.18 Marine water DH$5 mg C/L) 20 AG 413
5.22 Idem(10 mg C/D 413
5.14 Idem(20 mg C/D 413
458 Idem(40 mg C/D) 413
6.92 Correlation lod<,.—log K,,,(96) 50
5.75 Correlation lod<,—10g K,,(207) 50
5.22 Correlation logyo—MCI 599
(doc=dissol. marine humic subgt.
6.01 Correlation lod,.—CRI 601
2,2,3,4,5,6-(149
3.05 99.3 0.20 0.55 0.03 Ispra s¢€2 horizon; pH 5.1 22 BE 153
3.32 [6.11] 95.5 3.4 1.6 0.16 IdentiC4 horizon; pH 4.8 153
4.03 571 91.8 6.4 1.8 1.87 Ide(A2 horizon; pH 4.8 153
5.06 Correlation logo—MCI 599
(doc=dissol. marine humic subgt.
2,2 ,3,4,5 ,6-(149
3.21 99.3 0.20 0.55 0.03 Ispra s6€2 horizon; pH 5.1 22 BE 153
3.39 [6.18] 95.5 3.4 1.6 0.16 IdertC4 horizon; pH 4.8 153
412 5.79 91.8 6.4 1.8 1.87 IdefA2 horizon; pH 4.8 153
5.08 Correlation lodKyo.—MCI 599
(dom=dissol. marine humic subst.
2,2,3,5,8,6(15))
3.16 99.3 0.20 0.55 0.03 Ispra s¢€2 horizon; pH 5.1 22 BE 153
3.35 [6.15 95.5 34 1.6 0.16 IderC4 horizon; pH 4.8 153
411 5.79 91.8 6.4 1.8 1.87 Ide(A2 horizon; pH 4.8 153
[2.55] 4.85 0.0 93.8 6.3 0.50 WES reference soil; 6 m.i. 25 BE 218
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310 DELLE SITE
TaBLE 6. Sorption coefficients for polychlorobiphenyBCBs—Continued
log Kg Sorbent compositioi%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Koe Sand Silt Clay ocC prediction procedure (°C) Meth. Ref.
3.75 6.05 76.66 4.59 18.75 0.50 North Sea sediment No. 125 20 BE 182
4.22 6.05 36.70 36.15 27.15 1.47 North Sea sediment No. 106 20 BE 182
4.30 5.93 3.29 57.82 38.89 2.33 North Sea sediment No. 99 20 BE 182
5.03 Marine water DH$5 mg C/L) 20 AG 413
5.11 Idem(10 mg C/D) 413
5.09 Idem(20 mg C/D) 413
4.41 Idem(40 mg C/) 413
4.99 5 70 25 0.84 Brown’s lake sedim.; 6 months 25 BE 218
incubation(m. i.)
4.82 55 325 125 4.76 Hamlet City lake sedim.; 6 m. i. 25 BE 218
5.08 Correlation lodKyo—MCI 599
(doc=dissol. marine humic subt.
2,2,4,455-(153
4.03 100 <0.1* Montmorillonite; pH 6.5; 24 BE 467
SA(N,)=12.6 nf/g; clay
clay conc=50 mg/L
3.83 Idem; pH 6.6; 467
clay conc=200 mg/L
3.46 Idem; pH 6.8; 467
clay conc=1000 mg/L
4.21 Idem; pH 8.0; 2 MM NaHCQ 467
clay conc=55 mg/L:
3.32 Idem; pH 8.4; 2 MM NaHCQ 467
clay conc=1100 mg/L
1.67° lllite clay 24 BE 178
(0.79
1.91° 16.2 31 Woodburn soil; silt loam 24 BE 178
(0.80 [1.8]
4.41 6.86 0.36 Composite Condie silt soil 22 BE 619
3.40 99.3 0.20 0.55 0.03 Ispra s6@2 horizon; pH 5.1 22 BE 153
3.54 [6.34] 95.5 3.4 1.6 0.16 IdentiC4 horizon; pH 4.8 153
4.20 5.86 91.8 6.4 1.8 1.87 Ide(A2 horizon; pH 4.8 153
2.39 83.7 6.8 9.5 0.039 Aquiféi55—210 cny 0.7 mg Felg; 22 BE, 431
0.025 M KCI; pH 6.0 MD
3.88 6.18 76.66 4.59 18.75 0.50 North Sea sediment No. 125 20 BE 182
4.30 6.13 36.70 36.15 27.15 1.47 North Sea sediment No. 106 20 BE 182
4.36 5.99 3.29 57.82 38.89 2.33 North Sea sediment No. 99 20 BE 182
5.09 DOC from a stream channel; 22 BE 431
aquifer+ DOC/water system; pH 6.0
0.025 M KClI
4.17 [6.81] 91 qsi+c) 0.4* Saginaw Bay(SB) sed. 19 BE 491
[0.23] (<75 um); SA(N,) =17 nt/g
4.09 [5.60] 7 93si+c) 5.4* SB 31; SAN,)=17.8 nf/g BE 491
[3.1
4.03 [5.58 9 91(si+c) 4.9 SB 43; SAN,)=15.9 nf/g BE 491
[2.8]
3.85 [5.42] 15 85si+c) 4.6° SB 50; SAN,)=12.8 nf/g BE 491
[2.7]
4.05 [6.20] 85 15si+c) 1.2 SB 53; SAN,)=7.0 n?/g BE 491
[0.70]
1.56 95 gsi+c) 0.1* SB 69; SAN,)=0.2 nf/g BE 491
[0.06]
3.98 [5.54] 18 82si+c) 4.9 SB S. River; SAN,)=8.4 nf/g BE 491
[2.8]
[4.18] 6.15 1.06 Oakland Harbor sedim./ 15 BE 613
interstitial saline water system;
15 d incubation; Nereis virens
bioaccumulation(BA) study
[3.73 5.70 1.06 Idem; Macoma nasuta BA study 613
[4.01] 5.54 2.92 Red Hook sedim./interstitial 15 BE 613
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TaBLE 6. Sorption coefficients for polychlorobiphenyBCBs—Continued

311

log Kg Sorbent compositioi%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Koe Sand Silt Clay ocC prediction procedure (°C) Meth. Ref.
3.73 5.26 2.92 Idem; Macoma nasuta BA study 613
4.23 [5.82] 4.5 Saginaw Bay sediment 50; 24 BE 467
[2.61] pH 7.0; SAN,)=12.8 nf/g;
sed. conc=55 mg/L
4.09 [5.67] Idem; pH 6.8; 467
sed. conc=220 mg/L
4.00 [5.58] Idem; pH 6.9; 467
sed. conc=1100 mg/L
5.06 6.61 2.8 Saginaw Bay sediment 50; 24 DF 466
sediment-interstitial water
6.60 7-13 River sediment BE 620
[4.27] 5.6 4.1 Lake Ontario sediment trap material FM 49
5.5 50 Niagara River organic matter FM 49
5.3 Lake Superior suspended sd983 FM 50
5.74av 6.76av Great Lakes suspended matter 25 RS 409
(three phases distributipn
4.42av Great Lakes DQ€ame proceduje 25 RS 409
[4.0] 5.5 2.9 Offshore Grand Haven sediment; BE 464,
(solute complexation model 494
[4.2] 5.7 3.4 Nearshore Grand Haven sediment; BE 464,
(solute complexation model 494
[4.7] 6.1 3.8 Benton Harbor sediment; BE 464,
(solute complexation model 494
5.26 Marine water DH$5 mg C/L) 20 AG 413
5.25 Idem(10 mg C/D 413
5.19 Idem(20 mg C/D 413
4.62 Idem(40 mg C/D) 413
5.51 Aldrich humic acid; pH 7.32 6.6 RS 546
(DOC=0-11 mg/L)
7.31* Aldrich humic acid 24 BE 178
(0.2
6.08 Soil; experimentalliterature 217
7.3 Correlation lod,.—10g K,,(96) 49
6.43 Correlation lod,—log K, 96
5.33 Correlation logy—l0g Kq, 207
6.51 Correlation lody—10g Ky, 108
5.95 Correlation log,—logS 96
6.42 Correlation log,—log S(mp) 96
5.29 Correlation lod,—logS 564
5.22 Correlation lodKyo.—MCI 599
(doc=dissol. marine humic subgt.
[5.31 Correlation logK i~ MCI 591
6.02 Correlation log{,.—CRI 601
5.32 Correlation lod,— LSER 602
2,2,4,4,6,6-(155
6.08av 2.78, Coarse si fractions of Doe Run 25 BE 108
3.27 and Hickory Hill sediments
5.95 Correlation lody—10g Ky, 96
5.95 Correlation log,—logS 96
7.28 Correlation log,—log S(mp) 96
491 Correlation log jo—MCI 599
(doc=dissol. marine humic subst.
6.17 Correlation lod<,.— CRI 601
2,2,3,3,4,4,5(170
5.63 Marine water DH$5 mg C/L) 20 AG 413
5.48 Idem(10 mg C/D 413
5.42 Idem(20 mg C/D 413
4,99 Idem(40 mg C/D) 413
5.68 Correlation lodKyo—MCI 599

(doc=dissol. marine humic subgt.

J. Phys. Chem. Ref. Data, Vol. 30, No. 1, 2001



312 DELLE SITE
TaBLE 6. Sorption coefficients for polychlorobiphenyBCBs—Continued
log Kg Sorbent compositioi%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Koe Sand Silt Clay ocC prediction procedure (°C) Meth. Ref.
2,2,3,3,4,55-(172
5.71 Marine water DH$5 mg C/L) 20 AG 413
5.44 Idem(10 mg C/D 413
5.38 Idem(20 mg C/D) 413
4.97 Idem(40 mg C/D 413
5.66 Correlation lodKyo—MCI 599
(doc=dissol. marine humic subst.
2,2,3,3,4,5,6-(174)
3.58 99.3 0.20 0.55 0.03 Ispra s¢@2 horizon; pH 5.1 22 BE 153
3.71 [6.51] 95.5 3.4 1.6 0.16 IdentC4 horizon; pH 4.8 153
4.18 5.82 91.8 6.4 1.8 1.87 Ide(A2 horizon); pH 4.8 153
5.52 Correlation logyo—MCI 599
(doc=dissol. marine humic subgt.
2,2,3,3,4,5,6{177)
3.62 99.3 0.20 0.55 0.03 Ispra s6@2 horizon; pH 5.1 22 BE 153
3.77 [6.57] 95.5 34 1.6 0.16 IdentiC4 horizon; pH 4.8 153
4.21 5.81 91.8 6.4 1.8 1.87 IdeA2 horizon; pH 4.8 153
5.54 Marine water DH$5 mg C/L) 20 AG 413
5.39 Idem(10 mg C/D 413
5.35 Idem(20 mg C/D 413
4,90 Idem(40 mg C/D 413
5.52 Correlation lodKyo—MCI 599
(doc=dissol. marine humic subgt.
2,2,3,4,4,5,5-(180
3.67 99.3 0.20 0.55 0.03 Ispra s6@2 horizon; pH 5.1 22 BE 153
3.80 [6.60] 95.5 3.4 1.6 0.16 IdentiC4 horizon; pH 4.8 153
4.20 5.78 91.8 6.4 1.8 1.87 Ide(A2 horizon; pH 4.8 153
4.06 6.36 76.66 4.59 18.75 0.50 North Sea sediment No. 125 20 BE
4.40 6.23 36.70 36.15 27.15 1.47 North Sea sediment No. 106 20 BE
4.47 6.10 3.29 57.82 38.89 2.33 North Sea sediment No. 99 20 BE
5.73 Marine water dissolved humic 20 AG 413
substance¢5 mg C/L)
5.54 Idem(10 mg C/D 413
5.50 Idem(20 mg C/D 413
5.09 Idem(40 mg C/D 413
5.66 Correlation logyo—MCI 599
(doc=dissol. marine humic subgt.
2,2,3,4,4,5,64(183
3.56 99.3 0.20 0.55 0.03 Ispra s6@2 horizon; pH 5.1 22 BE 153
3.74 [6.54] 95.5 34 1.6 0.16 IdentiC4 horizon; pH 4.8 153
4.21 5.82 91.8 6.4 1.8 1.87 IdefA2 horizon; pH 4.8 153
4.06 6.36 76.66 4.59 18.75 0.50 North Sea sediment No. 125 20 BE
4.41 6.25 36.70 36.15 27.15 1.47 North Sea sediment No. 106 20 BE
4.45 6.09 3.29 57.82 38.89 2.33 North Sea sediment No. 99 20 BE
5.53 Marine water DH$5 mg C/L) 20 AG 413
5.40 Idem(10 mg C/D 413
5.35 Idem(20 mg C/D 413
4,92 Idem(40 mg C/D 413
5.50 Correlation lodKyo—MCI 599
(doc=dissol. marine humic subgt.
2,2,3,4,5,8,6(185
3.99 6.29 76.66 4.59 18.75 0.50 North Sea sediment No. 125 20 BE
4.24 6.08 36.70 36.15 27.15 1.47 North Sea sediment No. 106 20 BE
4.49 6.13 3.29 57.82 38.89 2.33 North Sea sediment No. 99 20 BE
5.33 Correlation log,—l0g Kq, 578
5.52 Correlation lodKyo—MCI 599
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TaBLE 6. Sorption coefficients for polychlorobiphenyBCBs—Continued
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log Kg Sorbent compositioi%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Koe Sand Silt Clay ocC prediction procedure (°C) Meth. Ref.
[5.55 Correlation logK goni— MCI 591
5.80 Correlation lod,.— LSER 602
2,2,3,4,5,5,64(187)
5.51 Marine water DH$5 mg C/L) 20 AG 413
5.40 Idem(10 mg C/D 413
5.33 Idem(20 mg C/D 413
4.90 Idem(40 mg C/D 413
5.50 Correlation lodKyo—MCI 599
(doc=dissol. marine humic subgt.
2,2,3,3,4,4,55-(194)
4.10 6.41 76.66 4.59 18.75 0.50 North Sea sediment No. 125 20 BE
4.37 6.20 36.70 36.15 27.15 1.47 North Sea sediment No. 106 20 BE
4.43 6.06 3.29 57.82 38.89 2.33 North Sea sediment No. 99 20 BE
5.94 Marine water DH$5 mg C/L) 20 AG 413
5.72 Idem(10 mg C/D 413
5.68 Idem(20 mg C/D 413
5.36 Idem(40 mg C/D 413
6.02 Correlation lodKyo—MCI 599
(doc=dissol. marine humic subst.
6.96 Correlation lod,.—CRI 601
2,2,3,3,4,4,5,6(1995
4.11 6.42 76.66 4.59 18.75 0.50 North Sea sediment No. 125 20 BE
4.42 6.25 36.70 36.15 27.15 1.47 North Sea sediment No. 106 20 BE
4.51 6.13 3.29 57.82 38.89 2.33 North Sea sediment No. 99 20 BE
5.78 Marine water DH$5 mg C/L) 20 AG 413
5.59 Idem(10 mg C/D 413
5.55 Idem(20 mg C/D 413
5.22 Idem(40 mg C/D 413
5.87 Correlation lodKyo.—MCI 599
(doc=dissol. marine humic subgt.
2,2,3,3,4,55,6<(199
4.13 6.44 76.66 4.59 18.75 0.50 North Sea sediment No. 125 20 BE
4.43 6.26 36.70 36.15 27.15 1.47 North Sea sediment No. 106 20 BE
4.52 6.15 3.29 57.82 38.89 2.33 North Sea sediment No. 99 20 BE
5.91 Marine water DH$5 mg C/L) 20 AG 413
5.63 Idem(10 mg C/D 413
5.56 Idem(20 mg C/D) 413
5.23 Idem(40 mg C/D 413
5.86 Correlation lodKyo—MCI 599
(doc=dissol. marine humic subgt.
2,2,3,3,4,5,6,6-(199
4.14 6.44 76.66 4.59 18.75 0.50 North Sea sediment No. 125 20 BE
4.35 6.18 36.70 36.15 27.15 1.47 North Sea sediment No. 106 20 BE
4.39 6.02 3.29 57.82 38.89 2.33 North Sea sediment No. 99 20 BE
5.68 Marine water DH$5 mg C/L) 20 AG 413
5.50 Idem(10 mg C/D 413
5.46 Idem(20 mg C/D 413
5.10 Idem(40 mg C/D 413
5.70 Correlation lodKyo—MCI 599
(doc=dissol. marine humic subgt.
2,2,3,3,4,5,6,6-(200
5.91 Marine water DH$5 mg C/L) 20 AG 413
5.65 Idem(10 mg C/D 413
5.60 Idem(20 mg C/) 413
5.31 Idem(40 mg C/D 413
5.86 Correlation lodKyo—MCI 599

(doc=dissol. marine humic subgt.
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TaBLE 6. Sorption coefficients for polychlorobiphenyBCBs—Continued

log Kg Sorbent compositioi%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Koe Sand Silt Clay ocC prediction procedure (°C) Meth. Ref.
7.05 Correlation lod<,.—CRI 601
2,2.,3,3,5,5,6,6-(202
4.05 6.36 76.66 4.59 18.75 0.50 North Sea sediment No. 125 20 BE 182
4.30 6.13 36.70 36.15 27.15 1.47 North Sea sediment No. 106 20 BE 182
4.38 6.01 3.29 57.82 38.89 2.33 North Sea sediment No. 99 20 BE 182
5.61 Marine water DH$5 mg C/L) 20 AG 413
5.46 Idem(10 mg C/D 413
5.41 Idem(20 mg C/D 413
4,99 Idem(40 mg C/D 413
5.70 Correlation lodKyo—MCI 599
(doc=dissol. marine humic subgt.
7.04 Correlation log{,.— CRI 601
2,2,3,3,4,4,5,5,6-(206)
4.16 6.46 76.66 4.59 18.75 0.50 North Sea sediment No. 125 20 BE 182
4.44 6.27 36.70 36.15 27.15 1.47 North Sea sediment No. 106 20 BE 182
4.56 6.19 3.29 57.82 38.89 2.33 North Sea sediment No. 99 20 BE 182
6.15 Marine water DH$5 mg C/L) 20 AG 413
5.92 Idem(10 mg C/D 413
5.83 Idem(20 mg C/D 413
5.69 Idem(40 mg C/D 413
6.13 Correlation logo—MCI 599
(doc=dissol. marine humic subst.
2,2,3,3,4,4,5,6,6-(207)
4.09 6.39 76.66 4.59 18.75 0.50 North Sea sediment No. 125 20 BE 182
4.34 6.17 36.70 36.15 27.15 1.47 North Sea sediment No. 106 20 BE 182
4.56 6.19 3.29 57.82 38.89 2.33 North Sea sediment No. 99 20 BE 182
5.98 Marine water DH$5 mg C/L) 20 AG 413
5.77 Idem(10 mg C/D 413
5.67 Idem(20 mg C/D 413
5.44 Idem(40 mg C/D 413
5.97 Correlation logo,—MCI 599
(doc=dissol. marine humic subgt.
Decachloroblophenyl (209
6.19 Marine water DH$5 mg C/L) 20 AG 413
5.99 Idem(10 mg C/D 413
5.83 Idem(20 mg C/D) 413
5.61 Idem(40 mg C/D 413
6.17 Correlation logo—MCI 599
(doc=dissol. marine humic subgt.
Aroclor-1016
3.11 [4.73] 55.0 45.0 <1.0 2.4 Hickory Hill Pond sed.; pH 6.3 BE 621
3.11 [4.96] 56.0 44.0 <1.0 1.4 Doe Run Pond sed.; pH 6.1 BE 621
3.14 [5.23 0.8 USDA Pond sed.; pH 6.4 BE 621
2.79 [5.19 93.0 6.0 2.0 0.4 Oconee River sed.; pH 6.5 BE 621
Aroclor-1242
2.73 [4.05] 11.9 60.9 27.2 4.73 Catlin soil; $80,)=26.5 nf/g; 25 BE 175,
pH 7.1; CE=18.1 me/100 g 215
2.67 [4.03] 4.37 Idem 6 h low temp. ashed.TA); 175,
SA(CO,)=25.4 nflg 215
2.49 [3.93 3.64 Idem; 12 h LTA; 175,
SA(CO,)=24.5nflg 215
2.38 [4.17] 1.84 Idem; 336 h LTA; 175,
SA(CO,)=23.8 nf/g 215
2.24 [4.27] 100 0.93 Montmorillonite; pH 7.0; 25 BE 175,
SA(CO,)=20.1 nt/g; 215

CE=85.0 me/100 g
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TaBLE 6. Sorption coefficients for polychlorobiphenyBCBs—Continued

315

log Kg Sorbent compositioi%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Koe Sand Silt Clay ocC prediction procedure (°C) Meth. Ref.
2.16 [5.05] 0.13 Idem; LTA; SACO,)=20.2 nf/g 175,
215
1.34 100 <0.01 Ottawa silica sand; pH 5.2; 25 BE 175,
SA(CO,)=0.4 nflg 215
2.48 [3.68 85.8 8.9 5.3 6.34 Ispra soil; A1 horizon; pH 4.3 22 BE 153
2.64 [4.37] 91.8 6.4 1.8 1.87 Idem; A2 horizon; pH 4.8 153
2.23 [4.53] 97.5 14 1.1 0.50 Idem; A3 horizon; pH 5.1 153
1.71 [4.48] 99.5 0.25 0.25 0.17 Idem; C1 horizon; pH 5.1 153
1.23 99.3 0.20 0.55 0.03 Idem; C2 horizon; pH 5.1 153
1.59 [4.51] 93.3 3.0 3.7 0.12 Idem; C3 horizon; pH 5.0 153
1.73 [4.53] 95.5 3.4 1.6 0.16 Idem; C4 horizon; pH 4.8 153
4.17 0.7- Lake sediments 622
3.8
3.10 [4.72] 55.0 45.0 <1.0 2.4 Hickory Hill Pond sed.; pH 6.3 BE 621
3.04 [4.89 56.0 44.0 <1.0 14 Doe Run Pond sed.; ph 6.1 BE 621
3.08 [5.18] 0.8 USDA Pond sed.; pH 6.4 BE 621
2.73 [5.13 93.0 6.0 2.0 0.4 Oconee River sed.; pH 6.5 BE 621
Aroclor-1254
4.15 lllite clay; SAN,)=19.9 nf/g BE 624
4.00 Chlorite clay; SAN,)=2.1 nf/g BE 624
4.04 Fithian illite BE 623
4.06 5.59 3 Fithian illite(95%) +heat-killed BE 623
Thalassiosira pseudonafo)
412 5.36 5.8 Fithian illite(90%) +heat-killed BE 623
Thalassiosira pseudonafE0%)
4.69 5.93 58 Thalassiosira pseudon&b@0%y BE 623
1.53° lllite clay BE 30
(0.9
2.11° 16.2 31 Woodburn soil; silt loam BE 30
(1.24 [1.8]
4.23° 57 0.9 Glendale soil; field; pH 7.57; BE 474
(1.45 SA(E)=177 ntlg;
CE=35.2 me/100 g;
0.005 M CaCJ
4.09° Idem; greenhouse 474
(1.47
3.90° 13.7 0.7 Harvey soil; field; pH 7.42; BE 474
(1.53 SA(E)=64.9 nt/g;
CE=14.0 me/100 g;
0.005 M CaC)
4.05° 13.7 0.8 Idem; greenhouse 474
(1.55
3.02° 14.5 0.9 Lea soil; field; pH 7.62; BE 474
(1.22 SA(E)=65.6 nf/g;
CE=14.1 me/100 g;
0.005 M CaCJ
3.08° 145 0.7 Idem; greenhouse 474
(1.23
3.21 [6.17] 0.11 Montmaorillonite 22 BE 465
3.22 Kaolinite 22 BE 465
4.42 [6.16] 1.82 Blue clay 22 BE 465
3.56 [5.89 0.47 Idem; treated with 5D, 465
4.38 [5.84] 3.45 Saginaw River 1 sedim. 22 BE 465
3.06 [5.04] 1.05 Idem; treated with D, 465
4.73 [6.31] 2.61 Saginaw River 2 sedim. 22 BE 465
4.50 [6.09] Idem 12 465
5.18 [6.88] 1.98 Idem; NaOH extr. 22 465
4.55 [6.29 1.84 Idem; benzene/MeOH extr. 465
5.01 [6.19] 0.67 Idem; treated with D, 465
4.89 [6.34] 3.51 Idem(<75 um) 465
4.05 0.07 Saginaw Bay sedim. 22 BE 465
5.06 [6.10] 9.25 Huron River suspended solids 22 BE 465
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DELLE SITE

TaBLE 6. Sorption coefficients for polychlorobiphenyBCBs—Continued

log Kg Sorbent compositioi%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Koe Sand Silt Clay ocC prediction procedure (°C) Meth. Ref.
4.95 [5.97] 9.48 Saginaw River 1 suspended solids 22 BE 465
5.07 [6.15] 8.30 Saginaw River 2 suspended solids 22 BE 465
5.44 0.7- Lake sediments 622
3.8
6.0 2.0 Pond sediments 625
5.97 6.22 56 Lake suspended solif&ce) FM 494
3.72 5.88 0.7 Pore water/sediméRice) FM 494
3.85 5.61 1.7 IdentRice) FM 494
3.40 4.82 3.8 IdentRice) FM 494

PCB congeners are identified by the chlorine substitutiah Bui& Z number(Ref. 626.

Values in square parentheses have been calculated by the author.

*% OM content.

“*Freundlich log nonlineaK ,,, with the respective value of (i) in below.

av average value.

Idem refers to the sorbent reported just above; only the dexaure, OC, temperature, methoahich were changed are specified.
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SORPTION OF ORGANIC COMPOUNDS 317
TaBLE 7. Sorption coefficients for polychlorodibenzo-p-dioxiffsCDD9
log Kg Sorbent compositiof%)
log K? Other sorbent and solution data; Temp.
(1/n) log Koe Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
1,237
5.39 Fulvic acid from a Manitoba soil 20 SE 418
(Brandon Caroll o,
8.50 mg/L
5.45 Idem 30 418
5.59 Idem; 8.08 mg/L 40 418
5.98 Humic acid from water from a 20 SE 418
Manitoba peat bog@Piney peal
1.95 mg/L
5.97 Idem 30 418
5.91 Idem 40 418
6.55 Aldrich humic acid, Na salt; 20 SE 418
0.68 mg/L
6.42 Idem 30 418
6.33 Idem 40 418
2,3,7,8
4.26 6.44 44 42 14 0.66 Soil n. 91, EPA site n. 04114B; BE 109
pH 6.8; CE=5.4 me/100g; 2 d
isotherm
4.48 6.66 Idem, prewashed five times; 109
10 d isotherm
6.6 Idem;K . extrapolated from the 456
data obtained with water-
methanol mixtures
6.6 38 40 22 7.7 Soil n. 96, EPA site n. 06126B; BE 456
pH 5.8; CE=15.3 me/100 gK ¢
extrapolated from the data obtained
with water—methanol mixtures
=6.3 2.45 Lake Ontario sediment 10 BE 498
7.59 Idem(solid concentration data 498
7.25 Idem(DOC data 498
6.6 6.8 Particulate from Baltic Sea FM 627
5 DOC from Baltic Sedpredicted 627
6.04 Correlation lod,—logS 628
6.7 Correlation lod<,.—log §195) 456
7.0 Correlation log,.—log §(108) 456
6.90 Correlation log,—l0gKq, 628
1,2,3,4,7
4.85 Fulvic acid from a Manitoba soil 20 SE 418
(Brandon Caroll of;
8.50 mg/L
4.60 Idem 30 418
4.50 Idem 40 418
5.80 Humic acid from water from a 20 SE 418
Manitoba peat bo@Piney peat
1.95 mg/L
5.67 Idem 30 418
5.90 Idem 40 418
6.38 Aldrich humic acid, Na salt; 20 SE 418
0.68 mg/L
6.39 Idem 30 418
6.46 Idem 40 418
1,2,3,4,7,8
6.7 7.1 Particulate from Baltic Sea FM 627
5 DOC from Baltic Sedpredicted 627
5.41 Fulvic acid from a Manitoba soil 20 SE 418
(Brandon Caroll ol
3.95 mg/L
5.31 Idem 30 418
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TaBLE 7. Sorption coefficients for polychlorodibenzo-p-dioxif®CDDs—Continued

log Ky Sorbent compositioli%)
log K? - Other sorbent and solution data; Temp.
(1/n) log Koe Sand Silt Clay ocC prediction procedure (°C) Meth. Ref.
5.13 Idem 40 418
6.02 Humic acid from water from a 20 SE 418
Manitoba peat bo@Piney peat
1.95 mg/L
6.15 Idem 30 418
5.95 Idem 40 418
6.32 Aldrich humic acid, Na salt 20 SE 418
0.86 mg/L
6.27 Idem 30 418
6.15 Idem 40 418

Idem refers to the sorbent reported just above; only the dexaure, OC, temperature, methoahich were changed are specified.
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SORPTION OF ORGANIC COMPOUNDS 319
TaBLE 8. Sorption coefficients for pesticides
log Kg Sorbent compositiof%)
log K? Other sorbent and solution data; Temp.
(1/n) log Koe Sand Silt Clay ocC prediction procedure (°C) Meth. Ref.
Alachlor

2.85° 100 Wyoming Li—montmorillonite 5 BE 395
(0.70 <2 um fraction
2.60° Idem 22 395
(0.89
2.99° 100 Wyoming Na—montmorillonite 5 BE 395
(1.64 <2 mm fraction
1.46° Idem 22 395
(1.18
3.92° 100 Wyoming K—montmorillonite 5 BE 395
(1.40 <2 mm fraction
1.80° Idem 22 395
(1.69
3.41° 100 Wyoming Rb—montmorillonite 5 BE 395
(0.8) <2 mm fraction
3.51° Idem 22 395
(0.82
3.32° 100 Wyoming Cs—montmorillonite 5 BE 395
(0.87 <2 mm fraction
3.44° Idem 22 395
(0.89
3.35° 100 Wyoming H)-montmorillonite 5 BE 395
(0.99 <2 mm fraction
3.15° Idem 22 395
(0.99
3.21° 100 Wyoming Ca—montmorillonite 5 BE 395
(0.99 <2 mm fraction
2.97° Idem 22 395
(0.99
3.10° 100 Wyoming Mg—montmorillonite 5 BE 395
(0.99 <2 mm fraction
3.02° Idem 22 395
(0.99
3.25° 100 Wyoming Cu—montmorillonite 5 BE 395
(0.98 <2 mm fraction
3.22° Idem 22 395
(0.96
1.99° 100 Wyoming Al-montmorillonite 5 BE 395
(0.88 <2 mm fraction
3.40° Idem 22 395
(0.89
0.48° 60 23 2.64 Waukegan soil; pH 5.8; BE 158
(0.85 CE=23 cmol/kg
0.61° 30 27 2.77 Ves soil; pH 4.8; Ge20 cmol/kg BE 158
(0.80
—0.52° 1.58 0.79 Plainfield s soil, unamended; 25 BE 282
(0.98 pH 6.8-7.0
0.20° 2.29 0.81 Idem; amended with waste activated 282
(1.09 carbon(WAC) at 0.5 t C/ha
0.40° 2.48 0.84 Idem; amended with WAC 282
(0.97 at 1.0 t C/ha
0.62° 2.67 0.88 Idem; amended with WAC 282
(0.97 at 2.1t C/ha
—0.09° 0.88 Idem; amended with digested 282
(0.81 munic. sewage sludgMS)

at 2.1t C/ha
0.00° 2.01 0.98 Idem; amended with DMS 282
(1.00 at 4.2t C/ha
0.20° 2.14 1.16 Idem; amended with DMS 282
(1.00 at 8.4 t C/ha
—0.01° 2.05 0.88 Idem; amended with animal manure 282
(0.97 (AM) at 2.1t C/ha
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DELLE SITE

TaBLE 8. Sorption coefficients for pesticides—Continued

log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
0.03° 2.04 0.98 Idem; amended with AM 282
(1.00 at 4.2t C/ha
0.09° 2.03 1.16 Idem; amended with AM 282
(0.95 at 8.4t C/ha
0.54 2.53 25 49 26 1.02 Dundee tilled sti-5 cm); 25 BE 159
pH 5.76; 0.01 M CaGl
0.73 2,51 20 51 29 1.67 Idem; no-tilled; pH 5.54 159
-0.23 [2.31] 80 15 5 0.3 Augusta soil; pH 5.7; 28 BE 280
[0.29] CE=3.2 me/100 g; SKE)=3.3 nf/g
—0.28 [2.25] 89 9 2 0.3 Norfolk soil; pH 5.4; 28 BE 280
[0.29] CE=2.3me/100 g; SKE)=4.4 ntlg
0.19 [2.34] 72 23 5 1.2 Goldsboro soil; pH 5.3; 28 BE 280
[0.70] CE=3.3me/100 g; SAE)=7.0 nf/g
-0.03 [2.06] 82 10 8 1.4 Appling soil; pH 6.8; 28 BE 280
[0.81] CE=6.9 me/100 g;
SA(E)=12.8 nt/g
0.42 [2.26] 70 22 8 2.5 Lynchburg soil; pH 5.5; 28 BE 280
[1.45 CE=6.6 me/100 g;
SA(E)=13.6nfg
0.01 [2.01] 76 16 8 1.7 Cecil soil; pH 5.4; 28 BE 280
[0.99 CE=3.1me/100 g;
SA(E)=16.3 nf/g
0.40 [2.47] 26 64 10 1.7 Rains soil; pH 6.0; 28 BE 280
[0.99 CE=7.1me/100 g;
SA(E)=18.8 nf/g
0.62 [2.22] 61 26 12 4.4 Portsmouth soil; pH 5.4; 28 BE 280
[2.55] CE=10.6 me/100 g;
SA(E)=20.6 nf/g
1.13 [2.47] 52 36 13 8.7 Cape Fear soil; pH 5.1; 28 BE 280
[5.05] CE=10.3 me/100 g;
SA(E)=77.2 ntlg
0.031° 22 66 12 145 Gigger soil, no-tilled; pH 5.37; BE 161
(0.61) 0.05 M CaC}
—-0.327° 22 66 12 0.81 Idem, tilled; pH 5.23 BE 161
(0.69
—0.85 [2.03] 97.1 2.3 0.6 0.13 Tampa aquifer; pH 8. BE 521
0.01 N CaC}
[2.43 63.36 Humic acid from municipal sewage 20 BU 160
sludge; pH 4.0
[2.44] 55.75 Humic acid from a control soil; 20 BU 160
pH 4.0
[2.34] 53.56 Humic acid from a soil amended 20 BU 160
with sewage sludge; pH 4.0
2.28 Soil; experimentalliterature 217
2.32 Correlation lod,.—log$S 564
Aldicarb
-0.77° [1.52] 77 15 8 0.51 Sarpy soil; pH 7.3; 24 BE 122
(0.93 CE=5.7 me/100 g; 0.01 M Cagl
—-0.70° [1.27] 83 9 8 1.07 Thurman soil; pH 6.83; 24 BE 122
(0.95 CE=6.1me/100 g; 0.01 M Cagl
-0.21° 37 42 21 2.64 Clarion agricol. soil; pH 5.00; 24 BE 122
(0.86 CE=21 me/100 g; 0.01 M Cagl
0.06° 21 55 24 3.80 Harps agricol. soil; pH 7.30; 24 BE 122
(0.89 CE=37.8 me/100 g; 0.01 M Cagl
0.54° [1.28] 42 39 19 18.36 Peat; pH 6.98; €27.3 me/100 g; 24 BE 122
(0.89 0.01 M CaC}
[1.63 3.53 Batcombe sil soil; pH 6.1; 20 BE 120
[2.05] 0.01 M CaC}
-0.82 1.11 53 37 10 1.17 Palmira soil; pH 4.9; 15 BE 629
CE=8.2 cmol/kg
—-1.15 0.78 53 37 10 1.17 Idem 25 BE 629
—1.22 0.71 53 37 10 1.17 Idem 35 BE 629
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TaBLE 8. Sorption coefficients for pesticides—Continued
log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
1.51 Correlation lod,.—logS 564
Aldrin
[3.00] [4.69] 3.53 Batcombe sil soil; pH 6.1; 20 BE 120
[2.05] 0.01 M CaC}
3.64 5.38 25 40 35 1.8 Taichung soil; pH 6.8 25 BE 407
5.05 Aldrich humic acid 25 SE 407
2.61 Soil; experimentalliterature 217
4.68 Correlation lod,.—logS 564
5.02 Correlation lod<,. —MCI 598
[5.22] Correlation logK,,, —MClI 501
Ametryne (pK,=3.93 Ref. 679
T.A. 100 H—montmorillonite; pH 3.6 BE 212
1.34 100 Na-—montmorillonite; pH 7.9 BE 212
1.77 100 Ca—montmorillonite; pH 7.9 BE 212
1.38 100 Mg—montmorillonite; pH 8.2 BE 212
0.49 [2.33 74.4 195 6.1 25 Aguadilla soil; pH 7.4; BE 256
[1.45] CE=10 me/100 g; 0.01 M Cagl
0.44 [2.57] 27.6 35.6 36.8 13 Aguirre soil; pH 9.0; BE 256
[0.759] CE=14.3 me/100 g; 0.01 M Cagl
0.85 [2.58] 14.9 39.3 45.8 32 Alonso soil; pH 5.1; BE 256
[1.86] CE=13.8 me/100 g; 0.01 M Cagl
0.41 [2.08] 49.2 28.8 22.0 3% Altura soil; pH 8.0; BE 256
[2.15] CE=27.6 me/100 g; 0.01 M Cagl
0.51 [2.51] 68.1 4.4 275 1% Bayama soil; pH 4.7; BE 256
[0.99 CE=5.0 me/100 g; 0.01 M Cagl
2.22 [2.97] 36.0 36.0 28.0 360 Cano Tiburones soil; pH 5.5; BE 256
[20.8] CE=86.0 me/100 g; 0.01 M Cagl
0.44 [2.40Q] 6.6 28.9 64.5 19 Catalina soil; pH 4.7; BE 256
[1.10 CE=11.8 me/100 g; 0.01 M Cagl
0.32 [2.23 89.0 7.3 2.08 24 Catano soil; pH 7.9; BE 256
[1.22] CE=6.9 me/100 g; 0.01 M Cagl
0.60 [2.53] 58.8 23.4 17.8 20 Cayaguasoil; pH 5.2; BE 256
[1.16] CE=7.3me/100 g; 0.01 M Cagl
1.12 [2.67] 13.3 34.8 51.9 49 Cialitos soil; pH 5.4; BE 256
[2.84] CE=18.6 me/100 g; 0.01 M Cagl
0.96 [2.63 22.7 37.4 39.9 3% Coloso soil; pH 5.7; BE 256
[2.15 CE=23.0me/100 g; 0.01 M Cagl
0.40 [2.13] 23.4 24.8 51.8 32 Coto soil: pH 7.7; BE 256
[1.86] CE=14.0 me/100 g; 0.01 M Cagl
0.57 [2.28] 39.1 29.7 32.2 3% Fe soil; pH 7.5; BE 256
[1.97] CE=27.6 me/100 g; 0.01 M Cagl
1.26 [2.98] 15.0 50.7 34.3 33 Fortuna soil; pH 5.4; BE 256
[1.91] CE=23.3me/100 g; 0.01 M Cagl
0.52 [2.44] 155 32.5 52.0 21 Fraternidad soil; pH 6.3; BE 256
[1.22) CE=36.0 me/100 g; 0.01 M Cagl
0.91 [2.52] 11.1 23.8 65.1 4722 FraternidadLaja9g soil; pH 5.9; BE 256
[2.44) CE=58.0 me/100 g; 0.01 M Cagl
0.61 [2.16] 6.4 19.6 74.0 48 Guanica soil; pH 8.1; BE 256
[2.78 CE=52.1 me/100 g; 0.01 M Cagl
0.67 [2.68] 10.1 50.9 39.0 1% Humata soil; pH 4.5; BE 256
[0.99 CE=10.1 me/100 g; 0.01 M Cagl
0.85 [2.57] 26.6 53.5 20.9 33 Josefa soil; pH 6.0; BE 256
[1.9]] CE=16.8 me/100 g; 0.01 M Cagl
1.04 [2.84] 15.2 41.6 43.2 2% Juncos soil; pH 6.2; BE 256
[1.57] CE=13.4me/100 g; 0.01 M Cagl
0.81 [2.46] 19.9 33.4 46.7 39 Mabi soil; pH 7.0; BE 256
[2.26] CE=55.2 me/100 g; 0.01 M Cagl
0.75 [2.29] 22.7 40.7 36.6 49 Mabi soil; pH 5.7; BE 256
[2.84] CE=31.0 me/100 g; 0.01 M Cagl
0.38 [2.23 14.9 42.8 2.38 24 Mercedita soil; pH 8.1; BE 256
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TaBLE 8. Sorption coefficients for pesticides—Continued

log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
[1.39 CE=19.9 me/100 g; 0.01 M Cagl
1.13 [2.79 26.3 27.7 46.0 378 Moca soil; pH 5.8; BE 256
[2.20] CE=31.0 me/100 g; 0.01 M Cagl
1.02 [2.74) 28.0 47.0 25.0 33 Mucara soil; pH 5.8; BE 256
[1.97] CE=19.6 me/100 g; 0.01 M Cagl
0.98 [2.49 22.8 49.2 28.0 53 Nipe soil; pH 5.7; BE 256
[3.07] CE=11.9 me/100 g; 0.01 M Cagl
0.56 2.50 59.4 28.2 12.4 Z.0 Pandura soil; pH 5.7; BE 256
[1.16] CE=7.7 me/100 g; 0.01 M Cagl
0.51 [2.20] 13.4 43.6 43.0 35 Rio Piedras soil; pH 4.9; BE 256
[2.03 CE=11.5me/100 g; 0.01 M Cagl
0.64 [2.44) 24.3 49.7 26.0 2% San Anim soil; pH 6.7; BE 256
[1.57] CE=26.1me/100 g; 0.01 M Cagl
0.79 [2.88] 73.4 194 7.2 14 Talante soil; pH 5.1; BE 256
[0.81] CE=4.0 me/100 g; 0.01 M Cagl
0.99 [2.92] 41.5 38.3 20.2 20 Toa soil; pH 5.3; BE 256
[1.16] CE=13.0 me/100 g; 0.01 M Cagl
0.32 [2.77] 60.9 25.1 14.0 0% Toa soil; pH 6.0; BE 256
[0.35 CE=8.0 me/100 g; 0.01 M Cagl
0.71 [2.40] 73.7 12.6 13.7 35 Vega Alta soil; pH 5.0; BE 256
[2.03 CE=5.6 me/100 g; 0.01 M Cagl
0.93 [2.80] 45.2 36.8 18.0 273 Via soil; pH 5.1; BE 256
[1.33 CE=39.9 me/100 g; 0.01 M Cagl
2.59 Soil; experimentalliterature 217
2.59av 32 soilgliterature 87
2.40 Correlation lod,.—logS 564
Asulam (pK ,=4.82 Ref. 674
2.37 [2.64] o4* OM from peaty muck(Histoso) 24 BE 121
[54.5 soil; pH 5.5
2.48 Soil; experimentdlliterature data 217
2.52 Correlation lod<,. —MCI 598
1.60 Correlation lod<,—logS 564
Atratone (pK,=4.20 Ref. 247
TA 100 H-montmorillonite(1—-0.2 um); 25 BE 250
pH 3.35; CE=73.5 me/100 g
2.64° 100 Na—montmorillonitél—0.2 xm); 25 BE 250
(0.48 pH-6.80; CE=87.0 me/100 g
TA 100 H—montmorillonite; pH 8.6 BE 212
1.08 100 Na—montmorillonite; pH 7.9 BE 212
1.15 100 Ca—montmorillonite; pH 7.9 BE 212
1.00 100 Mg—montmorillonite; pH 8.2 BE 212
Atrazine (pK,=1.68 Ref. 679
TA 100 H-—montmorillonite(1—-0.2 um); 25 BE 250
pH 3.35; CE=73.5me/100 g
1.18° 100 Na—montmorillonitél—0.2 um); 25 BE 250
(0.89 pH 6.80; CE=87.0 me/100 g
TA 100 H—montmorillonite; pH 3.6 BE 212
0.78 100 Na—montmorillonite; pH 7.9 BE 212
1.11 100 Ca—montmorillonite; pH 7.9 BE 212
1.00 100 Mg—montmorillonite; pH 8.2 BE 212
1.54 100 Mississippi bentonite; pH 8.5 0 BE 251
0.83 Idem 50 251
1.03° Bentonite; 0.1 M CaGl 22 BE 144
(0.92
1.56 [1.97 7 Houghton muck; pH 5.6 0 BE 251
[44.7)
1.52 [1.87] Idem 50 251
[1.30] [1.74] 63* Mesic peat(acid treate BE 477

[36.5] 0.01 M CaC}
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TaBLE 8. Sorption coefficients for pesticides—Continued

323

log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
—0.96 [1.93 97.1 2.3 0.6 0.13 Tampa aquifer; pH 8; BE 521
0.01 N CaC}
0.46° 1.95 57.8 19.6 22.6 5.6 Vetroz soil; pH 6.7 20 BE 630
(0.92 [3.25
0.30° 1.98 38.4 49.4 12.2 3.6 Evouettes soil; pH 6.1 20 BE 630
(0.93 [2.09
-0.07° 1.83 87.0 10.2 2.8 22 Collombey soil; pH 7.8 20 BE 630
(0.89 [1.28
0.45° 73 21 2.6 Plano soil; pH 6.1; 23 BE 480
(0.80 CE=17 cmol/kg; 0.01 M CaGl
0.63° Idem; pH 4.5 480
(0.8)
0.46° 59 22 2.8 Waukegan soil; pH 6.1; 23 BE 480
(0.89 CE=21 cmol/kg; 0.01 M CaGl
0.70° Idem; pH 4.0 480
(0.83
0.44° 60 23 2.64 Waukegan soil; pH 5.8; BE 158
(0.83 CE=23 cmol/kg
0.63° 30 27 2.77 Ves soil; pH 4.8; Ge20 cmol/kg BE 158
(0.83
0.41 [1.80] 2.9 68.7 28.4 74 Lanton soil; pH 6.4; BE 631
[4.12] CE=32.8 me/100 g
0.72 [2.28] 59 22 2.8 Waukegan soil; pH 4.1; 23 BE 323
CE=21 cmol/kg; 0.01 M CaGl
0.46 [2.02] Idem; pH 6.2 323
0.56 [2.14] 73 21 2.6 Plano soil; pH 4.7; 23 BE 323
CE=17 cmol/kg; 0.01 M CaGl
0.54 [2.13 Idem; pH 5.8 323
0.38 [1.97] Idem; pH 6.3 323
0.23 [2.19 62 15 1.1 Walla Walla soil; pH 5.0; 23 BE 323
CE=20 cmol/kg; 0.01 M CaGl
0.08 [2.04] Idem; pH 5.5 323
0.04 [2.00] Idem; pH 6.0 323
0.60° 33 3.8 Sharpsburg soil; pH 5.2; 30 BE 241
(0.83 [2.2) Water:soi(w/s)=0.4:1;
0.01 M CaC}
0.58° Idem; w/s=5:1 241
(0.83
[2.37]
0.27° 28 2.9 Monona soil; pH 5.8; 30 BE 241
(0.86 [1.7] w/s=0.4:1; 0.01 M CaGl
0.29° Idem; w/s=5:1 241
(0.89
[2.18]
0.13° 13 2.9 Keith soil; pH 6.3; w/s=0.4:1; 30 BE 241
(0.89 [1.7] 0.01 M CaC}
0.20° Idem; w/s=5:1 241
0.79
[2.08
0.12° 6 14 Valentine soil; pH 5.9; 30 BE 241
(0.81) [0.81]] w/s=0.4:1; 0.01 M CaGl
0.14° Idem; w/s=5:1 241
(0.74
[2.10
0.87 [3.76] 0.2 Holdrege 1 soil; pH 5.6; BE 632
[0.13 conventional till(C.T.); 0-2.5 cm BE
depth(d.)
0.88 [3.77] Idem; pH 5.2; C.T.; 2.5-5 cm d. 632
0.88 [3.82 0.20 Idem; pH 5.7; C.T.; 5-10 cm d. 632
[0.12]
0.83 [3.76] 0.19° Idem; pH 6.2; C.T.; 10-15 cm d. 632
[0.17]
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DELLE SITE

TaBLE 8. Sorption coefficients for pesticides—Continued

log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
0.81 [3.80] 0.18 Idem; pH 6.3; C.T.; 15-20 cm d. 632
[0.10
0.81 0.14 Idem; pH 6.6; C.T.; 20—25 cm d. 632
[0.08]
0.78 0.12 Idem; pH 6.7; C.T.; 25—-30 cm d. 632
[0.07]
0.76 0.09 Idem; pH 6.9; C.T.; 30—35 cm d. 632
[0.05
0.74 0.08 Idem; pH 7.0; C.T.; 35-40 cm d. 632
[0.05
0.89 [3.61] 0.33 Idem; no till (N.T.); pH 5.2; 632
[0.19 0-2.5cmd.
0.85 [3.67] 0.26" Idem; N.T.; pH 5.0; 2.5-5 cm d. 632
[0.19]
0.85 [3.83 0.18 Idem; N.T.; pH 5.8; 5-10 cm d. 632
[0.10
0.86 [3.85 0.18 Idem; N.T.; pH 6.2; 10-15 cm d. 632
[0.10
0.85 [3.83 0.18 Idem; N.T.; pH 6.3; 15-20 cm d. 632
[0.10
0.79 0.14 Idem; N.T.; pH 6.5; 20-25 cm d. 632
[0.08]
0.79 0.12 Idem; N.T.; pH 6.7; 25-30 cm d. 632
[0.07]
0.79 0.1t Idem; N.T.; pH 6.8; 30-35 cm d. 632
[0.06]
0.76 0.10 Idem; N.T.; pH 6.9; 35-40 cm d. 632
[0.06]
0.30 [2.08 30.1 55.2 14.7 1.64 Valois soil; pH 5.9; 23-27 BE 527
0.005 M CaSQ
0.50 [2.00] 12.2 52.3 355 3.13 Rhinebeck soil; pH 6.7; 23-27 BE 527
0.005 M CaSQ
0.68° 2.57 3.31 21.9 75.0 1.30 Eurosol-1; c; pH 5.1; BE 583
(0.98 0.01 M CaC}
0.94 2.83 Idem; EEC laboratory ringtest 62
0.29° 1.72 34 64.1 22.6 3.70 Eurosol-2; sil; pH 7.4; BE 583
(0.88 0.01 M CaC}
0.39 1.83 Idem; EEC laboratory ringtest 62
0.28° 1.75 46.4 36.8 17.0 3.45 Eurosol-3; I; pH 5.2; BE 583
(0.99 0.01 M CaC}
0.45 1.91 Idem; EEC laboratory ringtest 62
-0.30° 151 4.1 75.7 20.3 1.55 Eurosol-4; si; pH 6.5; BE 583
(1.05 0.01 M CaC}
-0.07 1.74 Idem; EEC laboratory ringtest 62
1.36 81.6 12.6 6.0 9.25 Eurosol-5; Is; pH 3.2; BE 583
(0.87 0.01 M CaC}
1.64 2.67 Idem; EEC laboratory ringtest 62
—-0.91 1.69 1.7 82.4 16.0 0.25 Eurosol-6; EEC laboratory BE 62
ringtest; pH 7.2; 0.01 M Cagl
0.00° 18 3.3 Lakeland sl soil; pH 6.2; 26 BE 633
(0.85 [1.91 CE=2.9 me/100 g; 0.01 M Cagl
0.26° 43 19 Wehadkee sil soil pH 5.6; 26 BE 633
(0.89 [1.10 CE=10.2 me/100 g; 0.01 M Cagl
0.60° 38 4.4 Chillum sl soil; pH 4.6; 26 BE 633
(0.87 [2.55 CE=7.6 me/100 g; 0.01 M Cagl
0.57° 48 4.3 Hagerstown sicl soil; pH 5.5; 26 BE 633
(0.87 [2.49 CE=12.5me/100 g; 0.01 M Cagl
0.23 [1.95] 3.3 Battrum sc soil; pH 5.6; 25 BE 296
[1.92] Al=2031 ppm; Fe-6868 ppm
0.28 [2.06] 2.85 Swift Current 1 soil; pH 6.0 25 BE 296
[1.65 Al=1794 ppm; Fe-5361 ppm
1.25° [2.17] 45.5 15.9 6.6 12 Great House E.H.F. soil; pH 6.3; 22 BE 144
(0.93 CE=18 me/100 g; 0.1 M CagGl
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TaBLE 8. Sorption coefficients for pesticides—Continued
log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
0.35° 66.0 18.4 15.6 1.93 Weed Res. Orgn. soil; pH 7.1; 22 BE 144
(0.8H CE=11me/100g; 0.1 M CagGl
2.16° [2.52] 76 OM from peat soil; 0.1 M CaGl 22 BE 144
(0.90 [44]
2.14 [2.50] 76 OM from peat soil; 0.1 M BaGl BE 270
[44]
1.97% Peat humic acid; 0.1 M Bagl BE 270
0.62° 17 56 27 0.24 Brandt soil; pH 5.74; 25 BE 403
(0.86 0.01 M CaC}; no incubation(N.l.)
0.37° Idem; pH 7.81; 403
(0.86 +NH; (1.4 mg N/g soil; N.I.
0.25° Idem; pH 8.92; 403
(0.88 +NHj; (2.8 mg N/g soi); N.I.
0.45° Idem; pH 5.69; 0.01 M Cagl 403
(0.85 8 d incubation(8 d 1.
0.35° Idem; pH 7.70; 403
(0.89 +NH; (1.4 mg N/g soil; 8 d I.
0.32° Idem; pH 8.17; 403
(0.86 +NH; (2.8 mg N/g soil; 8 d I.
0.66° 43 27 27 0.22 Ves soil; pH 5.61; 0.01 M CgCl 25 BE 403
(0.89 N.I.
0.52° Idem; pH 7.60; 403
(0.89 +NHj; (1.4 mg N/g soi); N.I.
0.28° Idem; pH 8.88; 403
(0.88 +NHj; (2.8 mg N/g soi); N.I.
0.53° Idem; pH 5.39; 0.01 M Cagl 403
(0.81) 8dl
0.41° Idem; pH 7.10; 403
(0.83 +NH; (1.4 mg N/g soil; 8 d I.
0.29° Idem; pH 7.97; 403
(0.89 +NH; (2.8 mg N/g soil; 8 d I.
-0.57° 67.1 25.8 7.1 0.43 Hanford soil; pH 6.05; 25 BE 528
(0.79 CE=5.95 cmol/kg; 0.01 M CaGl
-0.82° 82.0 135 4.5 0.33 Tuiunga soil; pH 6.30; 25 BE 528
(0.83 CE=0.45 cmol/kg; 0.01 M CaGl
1.11 [2.55] 25 45 30 6.3 Drummer soil; CE=40 me/100 g; 0.5 BE 286
[3.65 pH 3.9
1.10 [2.54 Idem 20 286
1.02 [2.46] Idem 40 286
1.06 [2.49 Idem; pH 4.7 0.5 286
1.03 [2.47] Idem 20 286
0.93 [2.37] Idem 40 286
1.03 [2.47] Idem; pH 5.3 0.5 286
0.91 [2.359] Idem 20 286
0.84 [2.28] Idem 40 286
0.83 [2.27] Idem; pH 6.0 0.5 286
0.81 [2.25 Idem 20 286
0.73 [2.17] Idem 40 286
0.78 [2.21] Idem; pH 8.0 0.5 286
0.80 [2.24 Idem 20 286
0.66 [2.10 Idem 40 286
2.63 Humic acid from Leonardite; 0.5 BE 286
pH 2.5
2.80° Idem; pH 2.5 20 286
2.92 Idem; pH 2.5 40 286
1.64 Idem; pH 7.0 0.5 286
1.79 Idem; pH 7.0 20 286
1.90¢ Idem; pH 7.0 40 286
0.55° [2.56] 3 36 61 1.7 Sharkey soil; Ap horizon; BE 483
(0.90 [0.99 pH 6.48; 0.01 N Ca(Ng),
1.98av 6— 3- 3- 0.8— 5 soils. 0.01 N CaCl 25 BE 455
94 66 35 3.9
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TaBLE 8. Sorption coefficients for pesticides—Continued

DELLE SITE

log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
1.95av 5 soils; extrapolated from I&f;-f. 25 BE 455
plots (methanol-water
1.95av 5 soils; extrapolated from IéQ-f. 25 BE 455
plots (acetone—water
-0.82 [1.88 93.8 3.0 3.2 0.2 Eustis soil; pH 5.7; 0.01 N CaCl 25 BE 452
0.48— 2.07- 39.4— 36.6—  20.3- 2.58— Clarion soil; 6 aggregate sizes 21-23 BE 634
0.56 2.12 43.1 38.7 21.9 2.97 from 0 to 5 mm; 0.01 M GaCl
0.53av 2.10av 2.72av
0.55- 2.16— 2.2—- 72.6—  23.0- 2.31- Edina soil; 6 aggregate sizes 21-23 BE 634
0.61 2.25 4.3 74.6 23.8 2.47 from 0 to 5 mm; 0.01 M GacCl
0.59av 2.21av 2.42av
0.38av 2.33av 10.5av = 0.81av 109 soil horizons from 24 soil 22 BE 227
profiles; CE,=15.3 me/100 g;
pH 5.8
0.34 [1.96] 32.8 13.7 2.37 CVa, Merrimaty, soil (0—15 cnj; 21 BE 481
0.01 M CaC}
0.12 [1.90] 42.7 8.7 1.65 CVb, Merrimag, soil (5-30 cm; 21 BE 481
0.01 M CaC}
0.24 [2.09 215 15.9 1.43 W3, Merrimac sl sdi0—15 cmj; 21 BE 481
0.01 M CaC}
0.037° [2.33 2 3 0.5 Zimmerman fine san@®-15 cm; BE 635
(0.99 pH 5.8; 0.01 M CaGl
—0.01° [2.39 4 3 0.4 Idem(35-50 cm; pH 4.4; BE 635
(0.93 0.01 M CaC}
-0.43° [2.58 1 1 0.1 ldem(175-190 cny pH 6.1; BE 635
(1.02 0.01 M CaC}
—0.68° [1.92] 77 18 5 0.42 Mohave soil; pH 6.5; 25 BE 127
(1.00 [0.26] CE=5.1me/100 g; 0.01 M Cagl
0.42° 16 68 16 2.58 Walla Walla soil; pH 6.8; 25 BE 127
(0.895 [1.50] CE=20me/100 g; 0.01 M Cagl
-0.22 [1.78] 1.7 Simeon sl soil; BE 636
[0.99 (0—60 cm depth
-0.34 [2.43 0.3 Simeon Is soil; BE 636
[0.17] (60—90 cm depth
-0.35 0.1 Simeon s soil; BE 636
[0.06] (90-180 cm depth
0.19° [2.06] 40 21 1.35 Rambouillet sofD—20 cm); pH 6.0; 25 BE 637
(0.88 CE=11.4 cmol/kg; 0.01 M CaGl
-0.19° 26 63 11 0.63 Taloka soil; pH 5.6; 22 BE 234
(0.87 0.01 M CaC}
0.49° 38 50 12 2.41 Mountainburg soil; pH 5.5; 22 BE 234
(0.87 0.01 M CaC}
0.78° 18.4 45.3 38.3 3.87 Webster soil; €&4.7 me/100 g; 23 BE 102
0.73 pH 7.3; 0.01 N CaGl
—0.05° 2.00 65.8 19.5 14.7 0.90 Cecil soil; EE.8 me/100 g; 23 BE 102
(1.09 pH 5.6; 0.01 N CaGl
—-0.21° 93.8 3.0 3.2 0.56 Eustis soil; &5.2 me/100 g; 23 BE 102
(0.79 pH 5.6; 0.01 N CaGl
0.32° [2.04] 66.0 18.4 15.6 1.93 Begbroke soil; pH 7.1; 22 BE 462
(~0.9 1:10 soil:water
0.00 [1.77 Idem 22 BE 638
—-0.10° [1.62] Begbroke soil; pH 7.1; 22 BE 462
(~0.9 4:1 soil:water
0.09° 3.6 64.7 31.7 1.11 Agricultural soil; pH 8.2; 20 BE 347
(0.89 1.9% CaCQ
0.08° 29.2 195 51.3 1.50 Agricultural soil; pH 8.0; 20 BE 347
(0.86 26.4% CaCQ@
—0.02° 24.5 13.0 62.5 1.08 Agricultural soil; pH 8.0; 20 BE 347
(0.82 3.2% CaCQ
0.28 [2.24) 6 74 20 1.9 Putnam soil; pH 5.3; 20 BE 145
[1.1] CE=12.3me/100 g; 0.01 M Cagl
0.65 [2.27] 4 66 30 4.2 Marshall soil; pH 5.4; 20 BE 145
[2.4] CE=21.3 me/100 g; 0.01 M Cagl
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TaBLE 8. Sorption coefficients for pesticides—Continued

log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
0.68 [2.36] 3 67 30 3.6 Grundy soil; pH 5.6; 20 BE 145
[2.1] CE=13.5me/100 g; 0.01 M Cagl
0.34 [2.43 9 74 17 1.4 Marian soil; pH 4.6; 20 BE 145
[0.81] CE=9.9 me/100 g; 0.01 M Cagl
0.56 [2.33 4 72 24 2.9 Knox soil; pH 5.4; 20 BE 145
[1.7] CE=18.8 me/100 g; 0.01 M Cagl
0.51 [2.18] 26 43 31 3.6 Shelby soil; pH 4.3; 20 BE 145
[2.1] CE=20.1 me/100 g; 0.01 M Cagl
0.42 [2.48] 30 44 26 15 Lindley soil; pH 4.7; 20 BE 145
[0.87] CE=6.9 me/100 g; 0.01 M Cagl
0.57 [2.46] 1 36 63 2.2 Wabash soil; pH 5.7; 20 BE 145
[1.3] CE=40.3 me/100 g; 0.01 M Cagl
0.36 [2.28] 32 50 18 2.1 Salix soil; pH 6.3; 20 BE 145
[1.2] CE=17.9 me/100 g; 0.01 M Cagl
0.34 [2.47] 40 41 19 13 Sarpy soil; pH 7.1; 20 BE 145
[0.75] CE=14.3 me/100 g; 0.01 M Cagl
0.75 [2.29 5 48 47 4.9 Summit soil; pH 4.8; 20 BE 145
[2.8] CE=35.1me/100 g; 0.01 M Cagl
0.43 [2.21] 5 67 28 2.9 Oswego soil; pH 6.4; 20 BE 145
[1.7] CE=21.0 me/100 g; 0.01 M Cagl
—0.10 [1.99 1 76 23 14 Bates soil; pH 6.5; 20 BE 145
[0.81] CE=9.3me/100 g; 0.01 M Cagl
0.51 [2.3]] 1 76 23 2.7 Gerald soil; pH 4.7; 20 BE 145
[1.6] CE=11.0me/100 g; 0.01 M Cagl
0.26 [2.29 11 75 14 1.6 Newtonia soil; pH 5.2; 20 BE 145
[0.93 CE=8.8 me/100 g; 0.01 M Cagl
0.40 [2.16] 8 72 20 3.0 Eldon soil; pH 5.9; 20 BE 145
[1.7] CE=12.9 me/100 g; 0.01 M Cagl
0.36 [2.28] 9 72 19 2.1 Baxter soil; pH 6.0; 20 BE 145
[1.2] CE=11.2 me/100 g; 0.01 M Cagl
0.23 [2.09 4 85 11 2.4 Menfro soil; pH 5.3; 20 BE 145
[1.4] CE=9.1 me/100 g; 0.01 M Cagl
0.61 [2.60] 2 79 19 1.8 Union soil; pH 5.4; 20 BE 145
[1.04] CE=6.8 me/100 g; 0.01 M Cagl
0.34 [2.33 13 70 17 1.8 Labanon soil; pH 4.9; 20 BE 145
[1.04] CE=7.7 me/100 g; 0.01 M Cagl
0.23 [2.32] 20 67 13 14 Clarksville soil; pH 5.7; 20 BE 145
[0.81] CE=5.7 me/100 g; 0.01 M Cagl
0.15 [2.30] 20 63 17 1.2 Cumberland soil; pH 6.4; 20 BE 145
[0.70] CE=6.5me/100 g; 0.01 M Cagl
0.49 [2.33 25 30 45 2.5 Sharkey soil; pH 5.0; 20 BE 145
[1.5] CE=28.2me/100 g; 0.01 M Cagl
-0.22 [2.23 84 11 5 0.6 Lintonia soil; pH 5.3; 20 BE 145
[0.35] CE=3.2me/100 g; 0.01 M Cagl
0.48 [2.47] 14 66 20 2.0 Waverley soil; pH 6.4; 20 BE 145
[1.2] CE=12.8 me/100 g; 0.01 M Cagl
0.72 lllite; pH 7; CE=24 me/100 g; 20 BE 145
0.01 M CaC}
0.76 Idem; pH 5 20 BE 145
0.18 Putnam clay; pH 5; 20 BE 145
CE=42 me/100 g; 0.01 M Cagl
0.63 Montmorillonite; pH 7; 20 BE 145
CE=105 me/100 g; 0.01 M Cagl
0.78 Idem; pH 5 20 BE 145
1.33 Wisconsin peat; pH 7; 20 BE 145
CE=118 me/100 g; 0.01 M Cagl
1.33 Idem; pH 5 20 BE 145
1.96 Peat moss; pH 7; 20 BE 145
CE=106 me/100 g; 0.01 M Cagl
-0.17 [2.16] 86.4 9.1 4.5 0.46 Plainfield saiD—20 cm); pH 6.4; 125 BE 639

CE=2.5 cmol/kg; 0.01 M CaGl
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DELLE SITE

TaBLE 8. Sorption coefficients for pesticides—Continued

log Kq Sorbent compositiof%6)

log K? Other sorbent and solution data; Temp.

(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.

—-0.42 [2.01] 95.0 3.2 1.8 0.37 Sparta s¢—20 cn); pH 5.5; 12.5 BE 639
CE=2.0 cmol/kg; 0.01 M CagGl

—-1.10 94.7 3.2 2.2 0.07 Plainfiel0—-80 cm; pH 6.0; 12.5 BE 639
CE=1.0 cmol/kg; 0.01 M CaGl

—1.05 [1.78] 95.7 2.0 2.3 0.15 Sparta s@b0—80 cm); pH 5.8; 12.5 BE 639
CE=1.0 cmol/kg; 0.01 M CaGl

-0.17° 66.4 15.5 18.1 0.77 Eutric Cambisol(Ah hor); pH 7.5; 20 BE 350

(0.8) [0.45] CE=9.4me/100 g

0.53 1.92 12.3 314 56.3 4.30 Brimstone g@ip hor.; <2 mm); 20-24 BE 298
pH 6.1

0.53 1.93 4.2 Ident<250 um) 298

0.72 2.42 1.9 Idem; oxidized by @, 298

-0.24 2.17 95.7 2.7 1.6 0.39 Sparta agricolt $8ib horizon); BE 292
pH 6.4; 0.01 M CaGl

—0.22 2.03 96.2 2.2 1.6 0.56 IdefA horizon); pH 6.0 292

—0.46 2.01 96.2 2.3 15 0.34 IdefAB horizon); pH 5.4 292

—0.52 2.05 96.5 2.5 1.0 0.27 Ide(Bw1 horizon; pH 5.5 292

—-0.92 1.90 96.9 2.0 1.2 0.15 Ide(Bw2 horizon; pH 5.3 292

—1.00— 99.0— 0.1- 0.2—- 0.01- Idefw3, BC, C horizong 292

-1.60 99.7 0.4 0.6 0.08 pH 5.6-5.8

2.00av 0.40- Identsix surface samplés 292
0.86 pH 5.0-6.6

0.01 2.22 87.7 8.2 4.1 0.62 Plainfield forest géip horizon; BE 292
pH 6.4; 0.01 M CaGl

-0.74 2.18 86.8 8.3 4.9 0.12 Ide(Bw1 horizon; pH 5.6 292

—0.80 2.20 90.8 5.4 3.7 0.10 Ide(Bw2 horizon; pH 5.4 292

—-0.51- 88.9— 0.3— 0.5—- 0.01- Idefseven horizons, from 292

—-1.15 99.2 54 5.8 0.07 Bw3 to ¢2pH 6.2—-4.6

2.49av 0.40- Identfive surface samplés 292
0.70 pH 6.0-6.6

—0.05 2.14 91.7 4.4 3.9 0.65 Tarr agricolt. s@p horizon); BE 292
pH 6.0; 0.01 M CaGl

—0.33 1.96 89.7 5.3 5.0 0.51 IdefA horizon); pH 6.3 292

—-0.43 1.94 91.4 4.6 4.0 0.42 IdeAB horizon); pH 6.1 292

—0.48 2.09 92.4 3.7 4.0 0.27 Ide(Bw1 horizon; pH 5.7 292

—0.89— 97.7— 0.4— 0.7—- 0.05—- IdefBw2, BC, C horizong 292

0.57 98.9 1.0 14 0.08 pH 5.7-5.6

0.67 2.41 89.8 5.7 4.5 1.83 Shawano forest 6&ihorizon); BE 292
pH 6.2; 0.01 M CaGl

—-0.39 2.12 90.3 5.2 4.6 0.31 Ide(Bw1 horizon; pH 5.5 292

—0.55 2.10 91.7 4.6 3.7 0.22 Ide(Bw2 horizon; pH 5.8 292

-0.70 2.26 97.0 2.9 0.1 0.11 Ide(Bw3 horizon; pH 5.6 292

—0.74— 72.3—- 1.0- 0.4- 0.03- Ideffa, Bw', C1, C2 horizong 292

-1.05 98.6 24.6 3.1 0.07 pH 5.6-5.8

-0.36 2.15 87.0 11.3 1.7 0.31 Rousseau forest (&othorizon; BE 292
pH 4.8; 0.01 M CaGl

—0.57 1.86 82.0 6.4 11.6 0.37 IdefBt horizon); pH 5.6 292

-1.22 1.60 93.7 3.6 2.7 0.15 IdeBs1 horizon; pH 5.9 292

—-1.22— 72.7—- 2.1- 0.5—- 0.04- IdefBs2, BC, C horizons 292

—0.89 97.4 26.4 0.9 0.08 pH 5.7-6.4

0.18 2.27 26 0.8 Agricultural soil; pH 7.4; 20 BE 297
CE=31cmol/kg; 0.01 M CaGl

0.49 2.42 54 1.2 Idem; pH 7.8; G4 cmol/kg 297

0.20 2.59 11 0.4 Idem; pH 8.0; GEL1 cmol/kg 297

1.04 2.16 6 7.6 Idem; pH 4.4: GE27 cmol/kg 297

—0.70 2.05 88.0 4.0 8.0 0.18 Soil;(Embarras River, ILL 25 BE 479
(172-183 cny pH 7.53;
SA(N,)=11.5nf/g

—0.50 2.42 89.0 6.0 5.0 0.12 ldem{$91-204 cni pH 7.10; 479
SA(N,)=11.6 nf/g

-0.14 2.72 87.0 11.0 2.0 0.14 Idem(Z04—248 cny pH 7.20; 479
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log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
0.41 291 31.0 52.0 17.0 0.32 Idem; (850-364 cni pH 8.15; 479
SA(N,)=17.3nflg
0.23 3.23 88.0 6.0 6.0 0.10 ldem{®3—117 cny; pH 5.58; 479
SA(N,)=13.0 nf/g
0.45 2.93 33.0 56.0 11.0 0.33 Idem; (#09—-427 cni pH 7.65; 479
SA(N,)=17.8 nflg
—0.05 2.95 85.0 8.0 7.0 0.10 Idem 502—-156 cni pH 6.05; 479
SA(N,)=13.0 nf/g
—0.46 2.59 88.0 4.0 8.0 0.09 Idem|(556—208 cni pH 6.91; 479
SA(N,)=8.1nt/g
—0.69 2.35 93.0 6.0 1.0 0.09 Idem; alluviui®-6 cm; pH 7.61; 479
SA(N,)=2.0 nf/g
-0.73 2.09 92.0 7.0 1.0 0.15 Idem; alluviui®-6 cm); pH 7.61; 479
SA(N,)=2.6 nf/g
0.85 2.33 3.27 Hickory Hill coarse si sediment; 25 BE 129
fraction (20—50 um)
0.66 2.62 27.4 72.1 11 Bear Creek 5290 sedim.; pH 5.7 25 BE 478
1.32 2.73 215 77.2 3.9 Bear Creek 5356 sedim.; pH 4.4 25 BE 478
0.53 2.42 37.6 59.7 1.3 Lake Chicot 5636 sedim.; pH 6.3 25 BE 478
0.36 2.62 48.1 30.9 0.55 Lake Chicot 5643 sedim.; pH 7.3 25 BE 478
-0.22 1.63 14.2 85.3 14 Lake Chicot 5700 sedim.; pH 6.2 25 BE 478
1.40 3.28 18.6 80.9 1.3 Wolf Lake 6262 sedim.; pH 4.5 25 BE 478
0.64 281 54.4 25.6 0.69 Wolf Lake 6268 sedim.; pH 7.7 25 BE 478
0.88 2.73 45.0 49.6 14 Wolf Lake 6272 sedim.; pH 5.7 25 BE 478
0.83 2.92 47.8 51.8 0.81 McWilliams Pond 1 sedim.; pH 5.8 25 BE 478
0.51 2.67 67.3 30.8 0.69 McWilliams Pond 2 sedim.; pH 6.8 25 BE 478
0.96 2.50 42.6 57.2 2.9 Beaver Pond sedim.; pH 5.2 25 BE 478
0.08 2.37 88.6 9.9 0.51 Lake Washington sedim.; pH 7.7 25 BE 478
4.13 Choptank River colloidal fraction; 20 BE 406
TOC=98.6 mg/L; salinity=1.24%o
3.69 Idem; TOG-108.5 mg/L; 406
salinity=9.92%o
3.84 Idem; TOG=104.6 mg/L; 406
salinity=14.2%o
3.93 Idem; TOG=65.5 mg/L; 406
salinity=1.50%o
3.90 Idem; TOG=74.2 mgl/L; 406
salinity="5.71%o
3.68 Idem; TOG=59.3 mgl/L; 406
salinity=17.0%o
3.23 Patuxent River colloidal fraction; 20 BE 406
TOC=33.5 mg/L; salinity=19.1%o
3.27 Idem; TOG=-44.0 mgl/L; 406
salinity= 14.6%o
1.09° Ca-Wyoming smectite; pH 7.9; 20 BE 640
(0.92 SA(N,) =23 nf/g; 0.01 M CaC}
3.39° Fe-Wyoming smectite; pH 2.9; 20 BE 640
(0.78 SA(N,) =36 nt/g; 0.01 M CaC}
2.07° [2.36] 50.16 Soil humic acid; pH 2.9; 20 BE 640
(0.92 0.01 M CaC}
2.29° [2.60] 49.83 Fluka humic acid; pH 4.6; 20 BE 640
(0.89 0.01 M CaC}
2.9¥ Humic acid from Alberta black 25 HT 548
Chernozem soi(Ah hor); pH 6.5
1.92 Cyanopropyl column 20-25 RPLC 579
1.89 Idem; ring test RPLC 581
2.28 Soil; experimentalliterature 217
2.17av 56 soilgliterature 87
2.19av 217 literature data 562
1.94, Correlation logKy—10g K, 96
2.42
3.28 Correlation lod<,.—logK,,(87) 528
3.20 Correlation lod<,—logK,(217) 528
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TaBLE 8. Sorption coefficients for pesticides—Continued

log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
3.18 Correlation lod<,.—log S(180) 528
3.11 Correlation lod,.—log$S 96
2.31 Correlation lod,.—log S(mp) 96
2.81 Correlation lod<,.—logS 564
2.34 Correlation log<,.—MCI 578
Benefin
[2.5]] [4.14) 6 71 23 4.0 Plano soil (soil/solut=1 g/100 mL) 25 BE 351
[2.32] pH 6.3; CE=20 me/100 g;
[2.36] [4.00] 6 71 23 4.0 Idem (soil/solut=2 g/100 mL) 25 BE 351
[2.32
[2.3]] [3.94] 6 71 23 4.0 Idem (soil/solut=4 g/100 mL) 25 BE 351
[2.32
[2.53 [4.16] 6 71 23 4.0 Idem (soil/solut=2 g/100 mL) 5 BE 351
[2.32
1.44 [2.87] 17 64 19 6.5 Adolph soil; pH 6.2; 22 BE 345
[3.77] CE=22.5me/100g
0.82 [2.71] 9 78 13 2.2 Fayette soil; pH 6.5; 22 BE 345
[1.28] CE=7.7me/100 g
1.04 [2.99] 23 42 35 2.0 Kewaunee soil; pH 7.8; 22 BE 345
[1.16] CE=19.2 me/100 g
1.30 [2.97] 12 61 27 3.7 Ontonagon soil; pH 6.6; 22 BE 345
[2.15] CE=13.8me/100 g
1.08 [3.01] 27 12 61 2.0 Peebles soil; pH 7.4; 22 BE 345
[1.16] CE=23.4me/100 g
0.62 [2.96] 89 6 5 0.8 Plainfield soil; pH 6.6; 22 BE 345
[0.46] CE=3.7me/100g
1.06 [2.62] 17 66 17 4.8 Plano soil; pH 6.7; 22 BE 345
[2.78] CE=17.4me/100 g
1.46 [2.72] 23 62 15 9.5 Poigan soil; pH 7.0; 22 BE 345
[5.5]] CE=33.6 me/100 g;
1.48 [2.65] 59 30 11 11.7 Sebewa soil; pH 6.8; 22 BE 345
[6.79 CE=28.4me/100 g
1.18 [2.80] 17 73 10 4.1 Withee soil; pH 6.5; 22 BE 345
[2.39] CE=10.9 me/100 g
1.80 [3.18] 2.9 68.7 28.4 A Lanton soil; pH 6.4; BE 631
[4.12] CE=32.8me/100 g
4.03 Soil; experimentalliterature 217
Bromacil (pK,=9.3 Ref. 312
0.68° Silica gel(0.59—-0.07 mn(Grace 25 BE 99
(0.8 Div. Chem., Baltimore, Md;
pH 4.6
1.03° Idem 0 BE 99
(0.9
0.42° 100 lllite No. 35(0.83 mnj(Fithian, 25 BE 99
0.9 ll.); pH 7.0
0.48° Idem 0 99
0.9
—0.14° 100 Montmorillonite No. 2%0.83 mm) 25 BE 99
1.3 (J.C. Lane Track, Upton, Wyp.
pH 6-7
-0.03° Idem 0 99
(1.3
0.18° 2.F Keyport sil soil; pH 5.4; BE 641
(0.89 [1.22] aver. particle size 5.6 um
-1.10° 0.7 Cecil Is soil; pH 5.8; BE 641
(0.58 [0.47] aver. particle size 10.5um
1.29° 1.82 29.9 Hula-1 soil; peat; pH 6.3; 28 BE 312
(0.93 SA(E)= 132 nt/g;
CE=95 cmol/kg
0.70° 1.81 7.85 Hula-2 soil; peat; pH 6.9; 28 BE 312
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log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
(1.09 SA(E)=98 n¥/g;
CE=74 cmoll/kg
0.23° 1.74 3.08 Oxidized Hula-2 soil; pH 6.9; 28 BE 312
(1.09 SA(E)=66 nf/g;
CE=30 cmol/kg
0.05° 20 25 55 1.22 Newe Ya'ar soil; pH 7.3; 28 BE 312
0.78 SA(E)=360 nt/g;
CE=72 cmol/kg
-0.22° 2.10 0.47 Idem; oxidized; pH 7.3; 312
(1.19 SA(E)=356 nt/g;
CE=64 cmol/kg
-0.20° 36 31 33 0.56 Sa’'ad soil; pH 7.6; EE8 cmol/kg; 28 BE 312
(0.79 SA(E)= 160 nt/g
—-1.52 7.5 0.06 Miytachim agric. surface soil; BE 277
pH 8.5; 3.5% CaCQ
—1.00 1.40 13.7 0.40 Bet Degan | agric. surface soil; BE 277
pH 7.9; 2.3% CaCQ
—0.80 1.46 23.1 0.55 Gilat agric. surface soil; pH 7.8; BE 277
12.9% CaC@
—0.49 151 42.5 1.01 Bet Degan Il agric. surface soil; BE 277
pH 7.8; 2.6% CaCQ
—0.62 1.52 70.0 0.72 Shefer agric. surface soil; BE 277
pH 7.2; 0.2% CaCgQ
—-0.41 1.52 70.0 1.18 Neve. Yaar agric. surface soil; BE 277
pH 7.7; 8.9% CaCgQ
0.30 1.34 35 9.1 Eversham soil; clay0—0.02 m BE 137
depth; pH 7.8; 0.005 M CaGl
0.24 1.37 >35 7.3 Ident0.02—0.22 m depth 137
—1.46 1.55 11.2 0.7 Netanya agricolt. surface soil 25 BE 563
[0.10
—1.46 1.06 6.9 0.45 Mivtahim agricult. surface soil 25 BE 563
[0.26]
-0.80 1.37 63.1 1.18 Golan agricult. surface soil 25 BE 563
[0.68]
-0.89 1.25 23.8 1.25 Gilat agricult. surface soil 25 BE 563
[0.73
—0.68 141 72.5 1.42 Shefer agricult. surface soil 25 BE 563
[0.82]
—0.96 1.12 10.6 1.45 Bet Degan agricult. surface soil 25 BE 563
[0.84]
—0.40 1.39 71.2 2.82 Neve Yaar agricult. surface soil 25 BE 563
[1.64
-0.18 1.29 76.2 5.82 Malkiya agricult. surface soil 25 BE 563
[3.39]
—0.39 1.36 3.08 Kinneret Lake sediment 25 BE 563
[1.79
0.10 1.44 60.5 7.85 Kinneret A Lake sediment 25 BE 563
[4.59]
0.05 1.42 63.2 7.43 Kinneret F Lake sediment 25 BE 563
[4.31
—0.10 1.49 63.8 4.39 Kinneret G Lake sediment 25 BE 563
[2.55
1.0%* Humic acid(0.59-0.2 mm 25 BE 99
(0.7 extracted from soil; pH 6—7
2.1 Idem 0 99
(0.7)
1.86 Soil; experimentalliterature 217
1.86av 2 soilgliterature 87
1.63 Correlation lod,—log Ky, 96
2.33 Correlation lod,.—logS 96
1.34 Correlation lod<,.—log S(mp) 96
3.13 Correlation lod<,.—logS 564
2.56 Correlation log<,.—MCI 578
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log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
Butralin
2.70 100 Ca—montmorillonite; pH 6 24 BE 121
3.48 [3.74] 94* OM from peaty muck(Histoso) 24 BE 121
[54.5] soil; pH 5.5
3.91 Soil; experimentalliterature 217
3.64 Correlation lod,.—logS 564
Carbaryl
[2.11]av 1.4- 5 soils od different composition; 25 BE 590
72* pH 5.2-7.8
[0.33] [2.02) 3.53 Batcombe sil soil; pH 6.1; 20 BE 120
[2.05 0.01 M CaC}
[0.39] [1.97] 4.54 Warwick, Qld, soil; pH 6.3; BE 558
[2.63 0.01 M CaC}
[0.37] [1.94] 4.07 Rutherglen, Vic., soil; pH 4.8; BE 558
[2.36] 0.01 M CaC}
[0.1Q] [2.07] 1.86° Wagga, N.S.W., soil; pH 5.1; BE 558
[1.08] 0.01 M CaC}
[0.30] [2.09 2.8 Turretfield, S.A., soil; pH 5.2; BE 558
[1.63 0.01 M CaC}
[0.15 [2.35 1.09 Warracknabeal, Vic., soil; pH 8.0; BE 558
[0.63] 0.01 M CaC}
[0.24] [1.97] 3.20° Warracknabeal, Vic., soil; pH 8.4; BE 558
[1.86] 0.01 M CaC}
-0.10 [1.88 1.77 Cecil soil; pH 6.3; BE 73
[1.03 SAW)=15 nf/g
2.24° [2.60] 52 34 14 75.3 Soil; organic; pH 6.1 BE 264
(0.97 [43.7]
0.90° [2.69 71 22 7 2.8 Big Creek sediment; pH 6.6 BE 264
(0.96 [1.62]
0.60° [2.44] 56 30 14 2.5 Beverly soil; pH 6.8 BE 264
(0.98 [1.45]
0.00° [2.39 91.5 15 7 0.7 Plainfield soil; pH 7.0 BE 264
(1.08 [0.41]
2.49av 38 48 14 0.68 Commerce soil; pH 6.7 BE 575
(three 56 30 14 1.12 Tracy soil; pH 6.2 BE 575
soils) 12 56 32 2.01 Catlin soil; pH 6.2 BE 575
2.36 Soil; experimentalliterature 217
2.30 Cyanopropyl column 20-25 RPLC 579
2.57 C18 column RPLC 573
2.42 Correlation lodK,.—l0g Ky, 96
3.04 Correlation lod<,.—logS 96
2.50 Correlation log<,.—log S(mp) 96
2.76 Correlation lod<,.—logS 564
2.23 Correlation lodK,.—MCI 578
Carbofuran
—0.60 [1.80] 0.4 Plainfield-Bloomfield s soil; 25 BE 265
CE=1.7 me/100 g; 0.01 M Cagl
-0.13 [1.79 1.2 Gilford-Hoopeston-Ade sl soil; 25 BE 265
CE=7.5me/100 g; 0.01 M Cagl
0.15 [1.72] 2.7 Bryce-Swygert sic soil; 25 BE 265
CE=34.4me/100 g; 0.01 M Cagl
0.05 [1.56] 3.1 Drummer sicl soil; 25 BE 265
CE=24.8 me/100 g; 0.01 M Cagl
0.14 [1.60] 3.5 Flanagan sil solil; 25 BE 265
CE=27.7 me/100 g; 0.01 M Cagl
0.35 [1.47] 7.5 Bryce sicl soil; 25 BE 265
CE=55.5me/100 g; 0.01 M Cagl
0.94 [1.72] 16.8 Houghton soil; muck; 25 BE 265
CE=72.4 me/100 g; 0.01 M Cagl
1.48° 15 63.5 21.5 795 Peat; pH 3.8; CE64.3 me/100 g 20 BE 266
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log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
(0.85 46.2
0.54° [1.50] 56.9 23.5 19.6 190 Soil; 1; pH 6.8; 20 BE 266
(0.9 11.04 CE=33.3me/100 g
0.22° [1.60] 30.5 52.6 16.9 7.8 Soil; 1; pH 6.5; 20 BE 266
(0.99 4.18 CE=16.7me/100 g
—0.14° [1.54] 10.8 31.2 58.0 3.57 Soil (Limagne; pH 8.0; 20 BE 266
(1.03 2.08 CE=31.8 me/100 g
-0.21° [1.57] 2.0 14.9 8.7 2.82 Soil (Chalong; pH 8.1; 20 BE 266
(0.97 1.64 CE=7.9 me/100 g; 74.4% CaGO
—0.58° [1.36] 15.2 63.8 20.5 1.99 Soil (Versailles; pH 6.4; 20 BE 266
(0.88 1.13 CE=10 me/100 g; 0.5% CaCQO
—0.48° [1.34] 46.6 45.7 7.7 2.58 du Val pond sediment; pH 7.7; 20 BE 266
(1.0 1.50 CE=5.6 me/100 g
-0.52° [1.27] 21.8 64.1 14.1 3.16 St-Quentin pond sediment; pH 7.1; 20 BE 266
(0.90 1.84 CE=9.7 me/100 g
-0.80° 93.4 2.0 4.6 0.03 Fontainebleau sand; pH 5.0; 20 BE 266
(0.59 0.02 CE=1.4me/100g
[1.38lav 1.4- 5 soils od different composition; 25 BE 590
72 pH 5.2-7.8
1.43° [1.79 52 34 14 75.3 Soil; organic; pH 6.1 BE 264
(1.08 [43.7]
0.30° [2.09] 71 22 7 2.8 Big Creek sediment; pH 6.6 BE 264
(0.98 [1.62]
0.20° [2.04] 56 30 14 2.5 Beverly soil; pH 6.8 BE 264
(1.07 [1.45]
-1.0° [1.39 91.5 15 7 0.7 Plainfield soil; pH 7.0 BE 264
(0.88 [0.41]
2.02av 38 48 14 0.68 Commerce soil; pH 6.7 BE 575
(three 56 30 14 1.12 Tracy soil; pH 6.2 BE 575
soils) 12 56 32 2.01 Catlin soil; pH 6.2 BE 575
1.47av 5 soilgliterature 87
1.63av 52 literature data 562
2.11 C18 column RPLC 573
1.68 Correlation lod<,—l0gKqy, 96
2.46 Correlation lod,.—logS 96
151 Correlation lod<,.—log S(mp) 96
2.20 Correlation lod<,.—logS 564
Chlorbromuron
[0.93 [2.5]7] 4.54 Warwick, Qld, soil; pH 6.3; BE 558
[2.63 0.01 M CaC}
[0.96] [2.59] 4.07 Rutherglen, Vic., soil; pH 4.8; BE 558
[2.36] 0.01 M CaC}
[0.6Q] [2.57] 1.86° Wagga, N.S.W., soil; pH 5.1; BE 558
[1.08 0.01 M CaC}
[0.65] [2.44) 2.8 Turretfield, S.A., soil; pH 5.2; BE 558
[1.63] 0.01 M CaC}
[0.5]] [2.71] 1.09 Warracknabeal, Vic., soil; pH 8.0; BE 558
[0.63] 0.01 M CaC}
[0.77] [2.50] 3.20° Warracknabeal, Vic., soil; pH 8.4; BE 558
[1.86] 0.01 M CaC}
[0.77] [2.19 6.62 Balkuling soil; pH 5.6; BE 558
[3.84] 0.01 M CaC}
[0.75] [2.66] 2.14 Kojonup soil; pH 5.5; BE 558
[1.24) 0.01 M CaC}
[0.44] [2.53 1.42 Warranine soil; pH 6.5; BE 558
[0.82] 0.01 M CaC}
[0.77] [2.23 517 Yalanbee soil; pH 6.4; BE 558
[3.00] 0.01 M CaC}
[0.76] [2.54] 2.85 Avondale soil; pH 5.9; BE 558
[1.65] 0.01 M CaC}
[0.74] [2.78 1.58 Badgingarra soil; pH 6.3; BE 558
[0.92] 0.01 M CaC}
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log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
[—0.6]] [2.35] 0.19° Badgingarra soil; pH 6.3; BE 558
[0.11] 0.01 M CaC}
[0.82] [2.59 2.9 Beverley soil; BE 558
[1.69] 0.01 M CaC}
[1.02] [2.68] 3.78 Gabalong soil; pH 5.9; BE 558
[2.19 0.01 M CaC}
[0.39] [2.56] 113 Perth soil; pH 5.9; BE 558
[0.66] 0.01 M CaC}
[0.75] [2.72] 1.86° Tammin soil; pH 5.9; BE 558
[1.08] 0.01 M CaC}
[2.079 47.5 33.2 20.3 10’5 Melfort soil; pH 5.9 25 BE 260
(0.4 [6.09]
1.31° 53.3 27.5 19.2 6.46 Weyburn soil; pH 6.5 25 BE 260
(0.83 [3.759]
1.25° 53 25.3 69.5 4.5 Regina soil; pH 7.7 25 BE 260
(0.71 [2.41]
1.36° 69.3 12.3 18.5 4.07 Indian Head soil; pH 7.8 25 BE 260
(0.68 [2.36]
0.90° 81.6 10.4 8.0 1.77 Asquith soil; pH 7.5 25 BE 260
0.73 [1.03
0.26° 9.8 0.1 Soil; s, mesic; pH 7.0; BE 72
(0.89 [0.06] SA(W)=14.8 nf/g
0.84° 15.0 1.0 Soil; s, mixed, mesic; pH 7.6; BE 72
0.70 [0.58] SAW)=18.1 nf/g
0.90° 13.0 14 Soil; s, mixed, mesic; pH 7.3; BE 72
(0.67) [0.81] SA(W)=30.3 nf/g
1.15° 6.8 15 Soil; s, mixed, mesic; pH 7.1; BE 72
(0.59 [0.87] SA(W)=15.2 nt/g
1.28° 315 186 Soil; sc, mesic; pH 6.6; BE 72
(0.80 [0.93 SA(W)=72.4 ntlg
1.45° 10.6 1.9 Soil; s, mesic; pH 4.2; BE 72
(0.80 [1.10] SA(W)=38.6 nt/g
1.60° 18.3 1.2 Soil; s, mesic; pH 6.9; BE 72
(0.63 [0.70] SA(W)=55.8 nt/g
2.11° 4.5 4.6 Soil; s, mesic; pH 3.7; BE 72
(0.50 [2.67] SAW)=22.4 ntlg
0.96° 30.1 43.4 26.5 1.89 Dundee sl soilTunica Co., MS; 27 BE 274
(0.60 [1.10 pH 6.2; 37% moisture content
(soil moisture tensior0 ban
0.73° 46.5 40.7 12.8 0.90 Dundee sl soilWashington Co., 27 BE 274
(0.79 [0.52] MS); pH 6.2; 34% moisture content
(soil moisture tensior0 ban
0.91° 66.5 16.4 171 0.34 Dundee sl soilSharkey Co., 27 BE 274
(0.71) [0.20] MS); pH 6.2; 28% moisture content
(soil moisture tensioa0 bap
0.62° 12.4 75.7 11.9 1.98 Memphis sil soil(Yazoo Co., 27 BE 274
(0.82 [1.15] MS); pH 5.1; 46% moisture content
(soil moisture tensior0 bap
0.63° 3.1 78.5 18.4 1.12 Memphis sil soil(Warren Co., 27 BE 274
(0.81) [0.65] MS); pH 4.4; 42% moisture content
(soil moisture tensior0 bap
0.81° 6.6 77.8 15.6 2.33 Memphis sil soil(Craighead Co., 27 BE 274
(0.48 [1.47] AR); pH 5.8; 40% moisture content
(soil moisture tensioa0 bap
0.75° 4.7 29.8 65.5 2.11 Alligator C soil (Leflore Co., MS; 27 BE 274
(0.40 [1.22] pH 6.2; 49% moisture content
(soil moisture tension0 bap
2.66 Soil; experimentalliterature 217
3.00av 5 soilgliterature 87
2.71 Correlation lod<,.—logS 564
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TaBLE 8. Sorption coefficients for pesticides—Continued
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log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
a-Chlordane
4.77 50.2 Aldrich humic acid; pH 8.0; 22 ED 206
0.1 M NaHCQG
4.38 50.2 Aldrich and Fluka humic acid FH 206
[4.17] 5.5 4.1 Lake Ontario sediment trap FM 49
material
5.6 Correlation lod,.—l0g K,(96) 49
4.33 Correlation lod,.—logS 564
4.94 Correlation lod<,.—MCI 598
Chlorfenvinphos
[0.78] [2.47] 3.53 Batcombe sil soil; pH 6.1; 20 BE 120
[2.05] 0.01 M Cac}
2.77 Correlation lod<,.—MCI 598
2.45 Correlation lod,.—logS 564
Chloroxuron
2.68° 45.5 15.9 6.6 12.0 Great House E.H.F. soil; pH 6.3; 22 BE 259
CE=18me/100g
2.52° 23 24.4 28.6 11.7 Toll Farm heavy peat; pH 7.4; 22 BE 259
CE=41me/100g
2.24° 34.0 33.4 32.6 3.69 Trawscoed E.H.F. soil; pH 6.2; 22 BE 259
CE=12me/100g
2.08° 66.0 18.4 15.6 1.93 Weed Res. soil; pH 7.1; 22 BE 259
CE=11me/1009
1.85° 36.0 40.4 23.6 1.76 Rosemaunde E.H.F. soil; pH 6.7; 22 BE 259
CE=14me/100g
3.51 Soil; experimentalliterature 217
3.64av 5 soilgliterature 87
3.11 Correlation log<,.—MCI 598
3.40 Correlation lod<,—logS 564
Chlorpropham (CIPC)
1.48° 100 H-montmorillonité1—0.2 um); 25 BE 250
(1.09 pH 3.35; CE=73.5 me/100 g
1.43° 100 Na-montmorillonité1—0.2 um); 25 BE 250
(0.93 pH=6.80; CE=87.0 me/100 g
1.61 Bentonite; 0.1 M Cagl 22 BE 144
[0.82] [2.67] 224 2.42 Beltsville sil soil; pH 4.3; 26 BE 38
[1.40] CE=4.2 me/100 g; 0.01 M Cagl
[0.84] [2.61] 23.9 2.90 Chester | soil; pH 4.9; 26 BE 38
[1.68 CE=5.2me/100 g; 0.01 M Cagl
[0.63 [2.53 35.7 2.18 Thurlow cl soil; pH 7.7; 26 BE 38
[1.26] CE=21.6 me/100 g; 0.01 M Cagl
[0.95] [2.35] 34.4 6.90 Barnes cl soil; pH 7.4; 26 BE 38
[4.00] CE=33.8 me/100 g; 0.01 M Cagl
[0.88 [2.59] 18.0 3.30 Crosby sil soil; pH 4.8; 26 BE 38
[1.91 CE=11.5me/100 g; 0.01 M Cagl
[0.89 [2.50] 30.0 4.3% Hagerstown sicl soil; pH 5.5; 26 BE 38
[2.50] CE=12.5me/100 g; 0.01 M Cagl
[0.95] [2.50] 52.5 4.8% Toledo sic soil; pH 5.5; 26 BE 38
[2.81] CE=29.8 me/100 g; 0.01 M Cagl
[0.99] [2.58] 22.1 4.40 Chillum sil soil; pH 4.6; 26 BE 38
[2.55] CE=7.6 me/100 g; 0.01 M Cagl
[1.17] [2.62] 23.2 5.27 Iredell sil (topsoil; pH 5.4; 26 BE 38
[3.06] CE=17.0 me/100 g; 0.01 M Cagl
[0.82] [2.47] 67.1 3.90 Sharkey c soil; pH 6.2; 26 BE 38
[2.26] CE=40.2 me/100 g; 0.01 M Cagl
[1.07] [2.40Q] 50.5 8.02 Berkley sic(topsoil; pH 7.1; 26 BE 38
[4.65 CE=33.7 me/100 g; 0.01 M Cagl
[0.75] [2.32] 43.6 4.68 Benevola sigtopsoil); pH 7.7; 26 BE 38
[2.71] CE=19.5me/100 g; 0.01 M Cagl
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DELLE SITE

TaBLE 8. Sorption coefficients for pesticides—Continued

log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
2.12 [3.04 45.5 15.9 6.6 12 Great House E.H.F. soil; pH 6.3; 22 BE 144
CE=18me/100g; 0.1 M CagGl
1.32 [3.03] 66.0 18.4 15.6 1.93 Weed Res. Orgn. soil; pH 7.1; 22 BE 144
CE=11me/100g; 0.1 M CaGl
2.82 [3.18] 76 OM from peat soil; 0.1 M CaGl 22 BE 144
[44]
1.12 [2.57] 2.9 68.7 28.4 7A Lanton soil; pH 6.4; BE 631
[4.7] CE=32.8 me/100 g
2.77 Soil; experimentalliterature 217
2.54av 57 literature data 562
2.67 Correlation lod<,.—l0g Ky, 96
2.85, Correlation logK,—logS 96
2.80
3.17, Correlation logK,.—log S(mp) 96
3.08
2.57 Correlation lod,.—logS 564
Chlorpyrifos
1.39° 77 15 8 0.51 Sarpy soil; pH 7.3; 24 BE 122
(0.86 CE=5.7 me/100 g; 0.01 M Cagl
1.56° 83 9 8 1.07 Thurman soil; pH 6.83; 24 BE 122
(0.77 CE=6.1me/100g; 0.01 M Cagl
2.17° [3.75 37 42 21 2.64 Clarion agric. soil; pH 5.00; 24 BE 122
(0.91 CE=21.0 me/100 g; 0.01 M Cagl
2.59° [4.071] 21 55 24 3.80 Harps agric. soil; pH 7.30; 24 BE 122
(0.98 CE=37.8 me/100 g; 0.01 M Cagl
2.06 3.44 18.9 26.3 54.8 4.24 Tsukuba soil; pH 6.5; 25 BE 642
0.01 M CaC}
2.68° Idem 642
(1.23
1.13 3.00 23.1 15.4 61.5 1.35 Kanuma soil; pH 5.7; 25 BE 642
0.01 M CaC}
1.16° Idem 642
(1.01
3.27° [3.63 52 34 14 75.3 Soil; organic; pH 6.1 BE 264
(1.09 [43.7]
2.14° [3.93 71 22 7 2.8 Big Creek sediment; pH 6.6 BE 264
(0.98 [1.62]
2.07° [3.97] 56 30 14 2.5 Beverly soil; pH 6.8 BE 264
(0.99 [1.45
1.26° [3.64] 91.5 15 7 0.7 Plainfield soil; pH 7.0 BE 264
(0.98 [0.41]
3.78av 38 48 14 0.68 Commerce soil; pH 6.7 BE 575
(three 56 30 14 1.12 Tracy soil; pH 6.2 BE 575
soils) 12 56 32 2.01 Catlin soil; pH 6.2 BE 575
4.13 Soil; experimentalliterature 217
4.00 C18 column RPLC 573
2.92, Correlation logKq—l0g Koy, 96
4.43,
4.72
3.96 Correlation lod,.—logS 96
4.87 Correlation log<,.—log S(mp) 96
3.93 Correlation lod<,—logS 564
Chlorthiamid
2.03 Soil; experimentalliterature 217
1.99av 6 soilgliterature 87
2.00 Correlation lod<,—log S 564
Chlortoluron
[0.55] [2.13 4.54 Warwick, Qld, soil; pH 6.3; BE 558
[2.63 0.01 M CaC}
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337

log Kq Sorbent compositiof%6)

log K? Other sorbent and solution data; Temp.

(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.

[0.37] [2.00] 4.07 Rutherglen, Vic., soil; pH 4.8; BE 558
[2.36] 0.01 M CaC}

[0.086] [2.03 1.86" Wagga, N.S.W., soil; pH 5.1; BE 558
[1.08] 0.01 M CaC}

[0.18] [1.97] 2.8 Turretfield, S.A., soil; pH 5.2; BE 558
[1.63 0.01 M CaC}

[—0.06] [2.14] 1.09 Warracknabeal, Vic., soil; pH 8.0; BE 558
[0.63 0.01 M CaC}

[0.30] [2.03 3.20¢ Warracknabeal, Vic., soil; pH 8.4; BE 558
[1.86] 0.01 M CaC}

[0.22] [1.64] 6.62° Balkuling soil; pH 5.6; BE 558
[3.84] 0.01 M CaC}

[0.07] [1.92] 2.14 Kojonup soil; pH 5.5; BE 558
[1.24] 0.01 M CaC}

[—0.01] [2.08] 1.42 Warranine soil; pH 6.5; BE 558
[0.82] 0.01 M CaC}

[0.15 [1.67] 517 Yalanbee soil; pH 6.4; BE 558
[3.00] 0.01 M CaC}

[0.17] [1.95 2.85 Avondale soil; pH 5.9; BE 558
[1.65] 0.01 M CaC}

[0.13 [2.17] 1.58 Badgingarra soil; pH 6.3; BE 558
[0.92] 0.01 M CaC}

[—0.89 [2.08] 0.19° Badgingarra soil; pH 6.3; BE 558
[0.17] 0.01 M CaC}

[0.22] [1.99 2.9 Beverley soil; BE 558
[1.69 0.01 M CaC}

[0.38 [2.04] 3.78 Gabalong soil; pH 5.9; BE 558
[2.19 0.01 M CaC}

[—0.10] [2.08] 1.13 Perth soil; pH 5.9; BE 558
[0.66] 0.01 M CaC}

[0.33] [2.12] 1.86° Tammin soil; pH 5.9; BE 558
[1.08] 0.01 M CaC}

2.62 Correlation lod<,.—logS 564
Cyanazine (pK ;=5.1, Ref. 645
0.86° 100 Almeira montmorillonite 20 BE 140
(0.52 (AM)-H+; CE=80 me/100 g;
SA(N,)=734 ntlg

0.78° Idem 30 140

(0.52

0.70° 100 AM-C&* 20 BE 140

(0.82

0.54° Idem 30 140

(0.87

1.47° 100 AM-C* 20 BE 140

(0.69

1.20° Idem 30 140

(0.79

3.17° Padul peatPP-H*; 20 BE 140

(0.53 CE=165 me/100 g;

SA(N,)=56 nt/g

3.10° Idem 30 140

(0.595

1.76° PP-K" 20 BE 140

(0.90

1.66° Idem 30 140

(0.9

1.82° PP-Mg2+ 20 BE 140

(0.84

1.71° Idem 30 140

(0.8

1.93° PP-C&* 20 BE 140

0.73
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TaBLE 8. Sorption coefficients for pesticides—Continued

DELLE SITE

log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
1.73° Idem 30 140
0.79
1.88° PP-CG* 20 BE 140
(0.80
1.84° Idem 30 140
(0.78
2.40° PP-C#* 20 BE 140
(0.89
2.31° Idem 30 140
(0.87
-0.20 [1.78 20 3 1.8 Calcareous soil; pH 7.4; 19 BE 503
[1.04] 0.01 M CaC}
0.34° [1.90] 30 27 2.77 Ves soil; pH 5.7; 0.01 M Cagl 23 BE 643
(1.02
0.08 [1.86] 30.1 55.2 14.7 1.64 Valois soil; pH 5.9; 23-27 BE 527
0.005 M CaSQ
0.66° [2.57)] 10.5 62.5 27 2.15 Monona soil; pH 6.7; 24 BE 644
(0.96) [1.25] CE=20.7 me/100 g
0.53° 90.5 4.5 5 0.75 Valentine soil; pH 6.75; 24 BE 644
(0.89 [0.44]
0.19° [2.47] 29 55 16 0.53 Conv. tilled soilryegrass BE 645
(0.91 (0-2 cm); pH 5.87
0.25° [2.43 31 56 13 0.67 No-tilled soitryegrass BE 645
(0.90 (0—2 cm); pH 5.74
0.25° [2.25] 29 58 13 1.01 Conv. tilled soliryegrass BE 645
(0.90 (0—-2 cm; pH 5.83
0.41° [2.23 33 53 14 151 No-tilled soitryegrass BE 645
(0.9 (0-2 cm; pH 5.58
1.13° Ryegrass residue BE 645
(>0.99
0.78 2.26 3.27 Hickory Hill sediment; coarse si 25 BE 130
fraction (20—50 um)
-1.10 [1.79 97.1 2.3 0.6 0.13 Tampa aquifer; pH 8 BE 521
0.01 N CaC}
2.30 Soil; experimentdlliterature 217
1.85 Correlation lod<,—log Ky, 96
2.71 Correlation lod,.—logS 96
1.75 Correlation lod<,.—log S(mp) 96
2.42 Correlation lod<,.—logS 564
2.35 Correlation log<,.—MCI 578
2,4-D (pK,=2.80, Ref. 679
1.14 100 lllite No. 35(Fithian, IlI.); 40 BE 146
SA=50-300 /g
1.14 Idem 25 146
0.70 Idem 0 146
-0.4 100 Kaolinite(Merck, NFV); 40 BE 146
SA=4-80 nf/g
-0.31 Idem 25 146
—-0.41 Idem 0 146
0.88 100 Montmaorillonite No. 25 40 BE 146
(J.C. Lane Tract, Upton, Wyp.
SA=400-900 rilg
0.95 Idem 25 146
0.96 Idem 0 146
1.54 100 Mississippi bentonite; pH 3.5 0 BE 251
1.56 Idem 50 251
0.23° 100 0.2 MontmorillonitéM) SWy-1; BE 334
(0.62 CE=76.4 me/100 g;
SA(N,)=60 nf/g; 0.01 M CaC}
0.30° 100 0.1 Santa Olalla vermiculit¥); BE 334
0.73 CE=143.0 me/100 g;
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TaBLE 8. Sorption coefficients for pesticides—Continued
log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
1.77° [2.75] 10.3 Decylammonium-M (78.9 me/100 BE 334
9)
(0.9 SA(N,)=10.0 n/g; 0.01 M CaC}
2.87° [3.62 17.5 Decylammonium-\(145 me/100 g BE 334
(0.93 SA(N,)=3.0 nf/g; 0.01 M CaC}
0.95 [1.29 e Houghton muck; pH 5.6 0 BE 251
[44.7
0.91 [1.26] Idem 50 251
0.28° [2.04] 12 61 27 3.0 Naff soil; pH 5.9; BE 348
(0.90 [1.74) CE=19me/100g; 0.1 N Cagl
-0.68° 39 30 31 038 Glendale soil; pH 7.7 BE 348
(0.89 [0.46] CE=31.1me/100g; 0.1 N Cagl
-0.17 [1.22] 29 68.7 28.4 A Lanton soil; pH 6.4; BE 631
[4.12] CE=32.8 me/100g
0.11° [1.37] 47.5 33.2 20.3 10% Melfort soil; pH 5.9 25 BE 332
(1.00 [6.09
0.53 [1.75] Idem LE 540
—-0.11° [1.04] 45.5 41.0 135 124 Lacombe soil; pH 7.7 25 BE 332
(0.98 [7.19
—0.33° [1.10] 53.3 27.5 19.2 6.46 Weyburn Oxbow soil; pH 6.5 25 BE 332
(1.09) [3.75
-0.21 [1.21] Idem LE 540
—0.89° [0.73] 5.3 25.3 69.5 4.15 Regina soil; pH 7.7 25 BE 332
(1.00 [2.41]
—-0.51 [1.11 Idem LE 540
—0.51° [1.12) 69.3 12.3 18.5 4.07 Indian Head soil; pH 7.8 25 BE 332
(0.97 [2.36]
-0.36 [1.27] Idem LE 540
—0.44° [1.16] 69.0 16.0 15.0 4.28 Weyburn soil; pH 7.8 25 BE 332
(1.09) [2.48
—1.05° 81.6 10.4 8.0 1.77 Asquith soil; pH 7.5 25 BE 332
0.79 [1.03
-0.85 [1.13 Idem LE 540
2.04° Peat, pH 3.4 25 BE 320
(1.69
0.21° 2.09 3.31 21.9 75.0 1.30 Eurosol-1; c; pH 5.1; BE 583
(0.9 0.01 M CaC}
0.34 2.23 Idem; EEC laboratory ringtest 62
—0.39° 1.04 3.4 64.1 22.6 3.70 Eurosol-2; sil; pH 7.4; BE 583
(1.09 0.01 M CaC}
-0.12 1.30 Idem; EEC laboratory ringtest 62
—0.06° 1.40 46.4 36.8 17.0 3.45 Eurosol-3; 1; pH 5.2; BE 583
(0.99 0.01 M CaC}
0.20 1.66 Idem; EEC laboratory ringtest 62
-1.03 0.78 4.1 75.7 20.3 1.55 Eurosol-4; si; pH 6.5; BE 583
0.01 M CaC}
—0.36 1.46 Idem; EEC laboratory ringtest 62
1.68 2.72 81.6 12.6 6.0 9.25 Eurosol-5; EEC laboratory 62
ringtest; pH 3.2; 0.01 M Cagl
-0.80 1.81 1.7 82.4 16.0 0.25 Eurosol-6; EEC laboratory 62
ringtest; pH 7.2; 0.01 M Cagl
0.45° 2.30 6 3 1.41 Gribskov soil; A hor.; pH 3.23; 11 BE 131
(0.92 CE=4.8 me/100 g; 0.01 M Cagl
0.74° 2.32 4 7 2.58 Gribskov soil; B hor.; pH 3.59; 21 BE 131
(0.97) CE=9.6 me/100 g; 0.01 M Cagl
0.43° 2.18 3 5 1.82 Gribskov soil; C hor.; pH 4.07; 21 BE 131
(0.92 CE=7.0me/100 g; 0.01 M Cagl
0.38° 1.70 5 4 5.11 Strodam soil; AB hor.; pH 3.88; 20 BE 131
(0.97 CE=13 me/100 g; 0.01 M Cagl
-0.80° 3 3 0.09 Strodam soil; C hor.; pH 4.95; 6 BE 131
(0.93 CE=1.6 me/100 g; 0.01 M Cagl
—0.85° 1 2 0.15 Tisvilde soil; C hor.; pH 4.21; 6 BE 131
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TaBLE 8. Sorption coefficients for pesticides—Continued

DELLE SITE

log Kq Sorbent compositiof%6)

log K? Other sorbent and solution data; Temp.

(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.

(0.65 CE=1.3me/100g; 0.01 M Cagl

0.39° 2.18 18 12 1.64 Roskilde soil; agric.; pH 5.40; 6 BE 131

(0.93 CE=14 me/100g; 0.01 M Cagl

—0.64° 4 18 0.06 Esrum soil; subsurf.; pH 4.71; 20 BE 131

(1.03 CE=9.1me/100 g; 0.01 M Cagl

-0.57° 7 3 0.05 Tirstrup soil; subsurf.; pH 6.14; 20 BE 131

(0.91 CE=1.4 me/100 g; 0.01 M Cagl

-0.89° 34 41 0.13 Bjodstrup soil; subsurf.; pH 7.64; 20 BE 131

(0.84 CE=40.5me/100 g; 0.01 M Cagl

[—0.39 [1.46] 74.4 195 6.1 25 Aguadilla soil; CE=10 me/100 g; BE 304
[1.45 pH 7.4; 0.01 M CaGl

[0.37] [2.43 27.6 35.6 36.8 13 Aguirre soil; CE=14.3 me/100 g; BE 304
[0.75] pH 9.0; 0.01 M CaGl

[0.05 [1.69 16.6 13.0 70.4 39 Aguirre soil; CE=59.0 me/100 g; BE 304
[2.26] pH 8.4; 0.01 M CaGl

[0.17] [1.97] 14.9 39.3 45.8 32 Alonso soil; CE=13.8 me/100 g; BE 304
[1.86] pH 5.1; 0.01 M CaGl

[—0.28 [1.39 49.2 28.8 22.0 3% Altura soil; CE=27.6 me/100 g; BE 304
[2.15] pH 8.0; 0.01 M CaGl

[—0.06] [1.95 68.1 4.4 27.0 17 Bayama; CE=5.0 me/100 g; BE 304
[0.99 pH 4.7; 0.01 M CaCl

[0.34] [2.09] 56.4 8.0 35.9 34 Cabo Rojo soil; CE9.0 me/100 g; BE 304
[1.80] pH 4.3; 0.01 M CaGl

[0.69] [1.37] 36.0 36.0 28.0 360 Caro Tiburones soil; pH 5.5; BE 304
[20.9 CE=86.0 me/100 g; 0.01 M Cagl

[0.87] [2.09] 6.6 28.9 64.5 13 Catalina soil; CE=11.8 me/100 g; BE 304
[1.10] pH 4.7; 0.01 M CaGl

[-0.12] [1.88 47.2 17.4 35.4 1% Cartagena soil; CE36.1 me/100 g; BE 304
[0.99] pH 7.7; 0.01 M CaGl

[—0.39 [1.53 89.0 7.3 3.7 21 Catam soil; CE=6.9 me/100 g; BE 304
[1.22] pH 7.9; 0.01 M CaGl

[0.45] [2.29 43.4 25.2 314 25 Cintrona soil; CE=25.0 me/100 g; BE 304
[1.45] pH 8.3; 0.01 M CaGl

[0.09 [2.03 58.8 23.4 17.8 20 Cayaguasoil; CE=7.3 me/100 g; BE 304
[1.16] pH 5.2, 0.01 M CaGl

[0.47] [2.14] 22.7 374 39.9 3% Coloso soil; CE=23.0 me/100 g; BE 304
[2.15] pH 5.7; 0.01 M CaGl

[0.25] [1.85 26.0 18.6 55.4 43 Corozal soil; CE=17.0 me/100 g; BE 304
[2.49 pH 4.6; 0.01 M CaGl

[0.17] [1.97] 23.4 24.8 51.8 32 Coto soil; CE=14.0 me/100 g; BE 304
[1.86] pH 7.7; 0.01 M CaCl

[—0.06] [2.22] 48.0 20.6 31.4 09 Estacim soil; CE=10.0 me/100 g; BE 304
[0.52] pH 5.9; 0.01 M CaGl

[—0.20] [1.57] 39.1 29.7 32.2 3% Fe soil; CE=27.6 me/100 g; BE 304
[1.97] pH 7.5; 0.01 M CaGl

[—0.20] [1.52] 15.0 50.7 34.3 33 Fortuna soil; CE23.3 me/100 g; BE 304
[1.91] pH 5.4; 0.01 M CaGl

[-0.12 [1.79 15.5 325 52.0 21 Fraternidad soil; pH 6.3; BE 304
[1.22] CE=36.6 me/100 g; 0.01 M Cagl

[0.37] [1.92] 11.1 23.8 65.1 472 Fraternidad soilLajas; pH 5.9; BE 304
[2.44] CE=58.0 me/100 g; 0.01 M Cagl

[0.00] [1.55] 6.4 19.6 74.0 48 Guanica soil; CE=52.1 me/100 g; BE 304
[2.79] pH 8.1; 0.01 M CaGl

[0.05] [2.24] 84.4 8.4 7.2 11 Humacao soil; CE4.0 me/100 g; BE 304
[0.64] pH 6.3; 0.01 M CaGl

[-0.28 [1.73 10.1 50.9 39.0 1% Humata soil; CE=10.1 me/100 g; BE 304
[0.99 pH 4.5; 0.01 M CaGl

[—0.20] [1.52] 26.6 53.5 20.9 33 Josefa soil; CE16.8 me/100 g; BE 304
[1.91] pH 6.0; 0.01 M CaGl

[—0.28 [1.53] 15.2 416 432 2% Juncos soil; CE13.4 me/100 g; BE 304
[1.57] pH 6.2; 0.01 M CaGl

[-0.12 [1.52] 19.9 334 46.7 39 Mabi soil; CE=55.2 me/100 g; BE 304
[2.26] pH 7.0; 0.01 M CaGl
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TaBLE 8. Sorption coefficients for pesticides—Continued

341

log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
[0.00] [1.54) 22.7 40.7 36.6 479 Mabi soil; CE=31.0 me/100 g; BE 304
[2.84] pH 5.7; 0.01 M CaGl
[0.13 [2.03 76.0 13.4 10.6 22 Machete soil; CE=8.0 me/100 g; BE 304
[1.28] pH 6.5; 0.01 M CaGl
[0.09] [1.95 14.9 42.8 42.3 2% Mercedita soil; CE=19.9 me/100 g; BE 304
[1.39] pH 8.1; 0.01 M CaGl
[—0.06] [1.60] 26.3 27.7 46.0 378 Moca soil; CE=31.0 me/100 g; BE 304
[2.20] pH 5.8; 0.01 M CaGl
[0.50] [2.01] 22.0 49.2 28.0 5% Nipe soil; CE=11.9 me/100 g; BE 304
[3.07] pH 5.7; 0.01 M CaGl
[—0.39 [1.56] 59.4 28.2 12.4 20 Pandura soil; CE7.7 me/100 g; BE 304
[1.16] pH 5.7; 0.01 M CaGl
[0.37] [2.06] 13.4 43.6 43.0 35 Rio Piedras soil; pH 4.9; BE 304
[2.03 CE=11.5me/100 g; 0.01 M Cagl
[0.13 [1.78 39.0 24.6 36.4 39 Sabana Seca soil; pH 7.4; BE 304
[2.26] CE=23.0 me/100 g; 0.01 M Cagl
[0.59] [2.14) 47.0 24.4 28.6 4% San Anfm soil; pH 7.4; BE 304
[2.84] CE=28.0me/100 g; 0.01 M Cagl
[—0.29| [1.64] 57.0 18.6 24.4 21 Santa Isabel soil; pH 7.4; BE 304
[1.22] CE=28.0me/100 g; 0.01 M Cagl
[0.28 [1.50] 46.0 20.0 34.0 104 Soller soil; CE=53.0 me/100 g; BE 304
[6.03 pH 6.9; 0.01 M CaGl
[0.27] [2.30] 73.4 19.4 7.2 13 Talante soil; CE=4.0 me/100 g; BE 304
[0.81]] pH 5.1; 0.01 M CaGl
[0.17] [1.70] 35.0 24.6 40.4 51 Toa soil; CE=36.0 me/100 g; BE 304
[2.96] pH 8.0; 0.01 M CaGl
[-0.12] [1.81] 415 38.3 20.2 20 Toa soil; CE=13.0 me/100 g; BE 304
[1.16] pH 5.3; 0.01 M CaGl
[—0.28 [2.18] 60.9 25.1 14.0 0% Toa soil; CE=8.0 me/100 g; BE 304
[0.35] pH 6.0; 0.01 M CaGl
[-0.28 [1.47) 73.7 12.6 13.7 35 Vega Alta soil; pH 5.0 BE 304
[2.03 CE=5.6 me/100 g; 0.01 M Cagl
[0.17] [2.05 45.2 36.8 18.0 23 Via soil; CE=39.9 me/100 g; BE 304
[1.33 pH 5.1; 0.01 M CaGl
[0.40] [2.29] 62.4 19.6 18.0 2% Vivi soil; CE=14.0 me/100 g; BE 304
[1.28] pH 4.8; 0.01 M CaGl
[0.89] [2.48] 15.0 23.4 61.6 45 Voladura soil; pH 4.3; BE 304
[2.61] CE=17.7 me/100 g; 0.01 M Cagl
—0.51° [1.77] 71.33 18.87 9.80 0.91 Lubbeek Il surf. soil; pH 6.71; 25 BE 333
(0.9) [0.53] CE=4.5me/100 g;
SA(E)=26 nt/g; 0.025 M CaCJ
—1.05° 89.02 5.15 5.83 0.12 Lubbeek Il subsoil; pH 6.46; 25 BE 333
(0.89 [0.07] CE=2.37 me/100 g;
SA(E)=22 nt/g; 0.025 M CaCJ
-1.30° 91.32 2.12 6.56 0.04 Lubbeek, Il subsoil; pH 6.43; 25 BE 333
(0.89 [0.02] CE=2.3me/100 g;
SA(E)=27 nt/g; 0.025 M CaCJ
-0.11° [1.83 14.96 69.92 15.12 1.98 Lubbeek | surf. soil; pH 6.62; 25 BE 333
(0.92 [1.15 CE=9.52 me/100 g;
SA(E)=33.5 nf/g; 0.025 M CaCJ
—-0.37° [1.82] 32.60 55.18 12.22 1.12 Lubbeek Il surf. soil; pH 6.91; 25 BE 333
(0.9 [0.65] CE=7.02 me/100 g;
SA(E)=38 nf/g; 0.025 M CaCJ
0.26° [2.23 83.95 10.27 5.78 1.85 Stookrooie surf. soil; pH 5.64; 25 BE 333
(0.93 [1.07] CE=2.9 me/100 g;
SA(E)=17.5 nf/g; 0.025 M CaCJ
0.31° [1.80] 3.05 62.89  34.06 5.9 Fleron surf. soil; pH 3.75; 25 BE 333
(0.99 [3.24] CE=12.29 me/100 g;
SA(E)=52 nt/g; 0.025 M CaCJ
0.26° [1.77] 23.84 59.84 6.32 5.45 Bullingen surf. soil; pH 3.55; 25 BE 333
(0.9 [3.16] CE=8.23 me/100 g;
SA(E)=13 nt/g; 0.025 M CaCJ
1.38° 6.58 59.66 33.76 6.70 Spa surf. soil; pH 3.25; 25 BE 333
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TaBLE 8. Sorption coefficients for pesticides—Continued

DELLE SITE

log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
(0.86 [3.89 CE=12.1 me/100 g;

SA(E)=18.8 nf/g; 0.025 M CaCJ
1.12° [2.74) 10.86 61.69  27.45 4.17 Bernard-Fagne surf. soil; pH 3.60; 25 BE 333
(0.88 [2.42] CE=8.75me/100 g;

SA(E)=33.6 nf/g; 0.025 M CaCJ
0.88° [2.48] 8.16 69.69 22.15 4.37 Stavelot surf. soil; pH 3.90; 25 BE 333
(0.92 [2.53] CE=5.61 me/100 g;

SA(E)=20.4 nf/g;

exch. Al=4.51 mg/100 g;

0.025 M CaC})
0.85° [2.30] 18.50 73.00 850 6.19 Meerdael surf. soil; pH 4.00; 25 BE 333
(0.88 [3.59 CE=11.74 me/100 g;

SA(E)=35 nf/g; 0.025 M CaCJ
1.21° 31.00 68.50 0.50 8.52 Soignes surf. soil; pH 3.40; 25 BE 333
(0.76) [4.94) CE=16.9 me/100 g;

SA(E)=23 nt/g; 0.025 M CaCJ
-0.07° [1.77] 76.04 17.06  6.90 2.30 Heverlee surf. soil; pH 5.84; 25 BE 333
(0.92 [1.45] CE=10.7 me/100 g;

SA(E)=21nt/g; 0.025 M CaCJ
-0.41° [1.73 19.30 72.90 7.80 1.25 Nodebais surf. soil; pH 6.20; 25 BE 333
(0.89 [0.73 CE=8.4 me/100 g;

SA(E)=40.6 nf/g; 0.025 M CaCJ
1.02° 94.60 211 3.29 3.20 Zolder surf. soil; pH 3.84; 25 BE 333
(0.89 [1.86] CE=1.66 me/100 g;

SA(E)=10 nf/g; 0.025 M CaCJ
—0.02° [2.77] 96.77 2.59 0.64 0.32 Zolder surf. soil; pH 4.23; 25 BE 333
(0.88 [0.19 CE=0.45 me/100 g;

SA(E)=1n¥/g; 0.025 M CaCJ
-0.38° 96.60 1.30 2.10 0.12 Zolder subsoil; pH 4.73; 25 BE 333
(0.93 [0.07] CE=0.68 me/100 g;

SA(E)=6.6 nf/g; 0.025 M CaCJ
-0.11 [1.84] 16.2 1.11 Conventional farm soil; BE 646

pH 5.42; 0.004 M CaSQ
-0.22 [1.78] 19.7 1.00 Idem; pH 5.35 646
—-0.51 [1.68] 24.7 0.64 Idem; pH 7.12 646
0.10 [1.84] 16.5 1.85 Low-input farm soil; pH 5.53; BE 646

0.004 M CaSQ
—0.04 [1.86] 16.6 1.26 Idem; pH 5.47 646
-0.27 [1.80] 19.1 0.86 Idem; pH 6.32 646
—0.54° [1.57] 0.90 Glendale c soil{no addition BE 647
(0.98 of sewage sludge0.01 N CaC)
—0.58° [1.25] 1.45 Idem; freshly amended-22.4 647
(0.89 metric tons/ha sewage sludge
-0.57° [1.27] 1.66 Idem; freshly amended-44.9 647
(0.89 metric tons/ha sewage sludge
—-0.57° 0.86 Idem; preconditionddo 647
0.77 addition of sewage sludge
—0.47° 1.37 Idem; preconditiondd-44.9 647
(0.81) metric tons/ha sewage sludge
—0.42° 1.61 Idem; preconditiongd-80.8 647
(0.79 metric tons/ha sewage sludge
-0.92° 0.60 Harvey fine sl soil; BE 647
(0.76 (no addition of sewage sludge

0.01 N CaC}
—-0.77° 1.12 Idem; freshly amendéd-22.4 647
(0.89 metric tons/ha sewage sludge
-0.77° [1.10] 1.36 Idem; freshly amended-44.9 647
(0.93 metric tons/ha sewage sludge
—1.00° 0.62 Idem; preconditiongdo 647
(0.75 addition of sewage sludge
-0.92° 0.64 Idem; preconditiongd-44.9 647
(0.72 metric tons/ha sewage sludge
—-0.72° 0.65 Idem; preconditiongd-89.8 647
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TaBLE 8. Sorption coefficients for pesticides—Continued
log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
(0.58 metric tons/ha sewage sludge
—0.80° [1.38 0.66 Lea sl soil(no addition BE 647
(0.89 of sewage sludge0.01 N CaCJ
—0.85° [1.06] 1.23 Idem; freshly amendedd-22.4 647
(0.92 metric tons/ha sewage sludge
—0.80° [1.01] 1.57 Idem; freshly amended-44.9 647
(0.99 metric tons/ha sewage sludge
-0.72° 0.74 Idem; preconditiongdo 647
(0.76 addition of sewage sludge
—0.22° 1.31 Idem; preconditiongd-44.9 647
(0.60 metric tons/ha sewage sludge
—0.26° 1.57 Idem; preconditiondd-89.8 647
(0.57 metric tons/ha sewage sludge
1.76av 38 48 14 0.68 Commerce soil; pH 6.7 BE 575
(three 56 30 14 1.12 Tracy soil; pH 6.2 BE 575
soils) 12 56 32 2.01 Catlin soil; pH 6.2 BE 575
0.46° 2.11 2.24 Speyer soil 2(2.15-0.5 mny 22 BE 181
(0.99) pH 5.8
0.04° 12.9 64.3 19.6 0.76 Alfisol soil; pH 7.5 22 BE 181
(0.69
0.63° 815 10.0 7.2 3.56 Spodosol soil; pH 3.9 22 BE 181
(0.70
-0.22° Cellulose 22 BE 181
(0.92
0.34° Alumina 22 BE 181
(1.09
—0.66 [1.87] 98.38 1.61 0.74 0.531 Lakeland soil; CE=0.89 me/100 g; BE 648
[0.30] 0.01 N CasQ@
0.98° 2.29 89.2 8.2 2.6 4.85 Podzol soil; pH 2.8; BE 163
(0.89 CE=15.1 me/100 g;
—0.66° 1.23 69.7 14.4 15.9 1.25 Alfisol soil; pH 6.7; BE 163
(1.09 CE=12.3 me/100 g;
-0.82° 1.00 5.5 58.8 35.7 1.58 Lake Constance sedim.; pH 7.1; BE 163
(0.99 CE=13.4 me/100 g;
3.38* 56.4 Humic acid from Black 5 BE 125
(0.75 Chernozemic soil; pH 3.3-3.6
3.21* Idem 25 125
(0.79
3.16° 38 Fulvic acid-montmorillonite 5 BE 649
(0.76 complex; pH 3.5
3.06° Idem 25 649
(0.83
1.30 Soil; experimentalliterature 217
1.29av 9 soilgliterature 87
2.59 Cyanopropyl column; pH 3 20-25 RPLC 579
1.36 C18 column RPLC 573
2.00 Correlation lod<,.—logS 564
1.48 Correlation lod<,.—MCI 578
2,4-D amine
0.66° 18.4 45.3 38.3 3.87 Webster soil; pH 7.3;=€84.7 23 BE 102
(0.70 me/100 g; 0.01 N CaGl
-0.19° 65.8 19.5 14.7 0.90 Cecil soil; pH 5.6; €B.8 23 BE 102
(0.83 me/100 g; 0.01 N CagGl
-0.12° 93.8 3.0 3.2 0.56 Eustis soil; pH 5.6; €B6.2 BE 102
0.73 me/100 g; 0.01 N CagGl
2.04av 3 soilgliterature data 87
p,p’-DDT
3.11 5.11 18 0.99 Montcalm soil; sandy loam; 25 BE 184
CE=5me/100 g
4.14 5.55 46 3.86 Sims soil; clay; GB0 me/100 g; 25 BE 184
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TaBLE 8. Sorption coefficients for pesticides—Continued
log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
5.03 5.36 46.5 Houghton soil; muck; 25 BE 184
CE=214 me/100 g;
5.18av 38 48 14 0.68 Commerce soil; pH 6.7 BE 575
(three 56 30 14 1.12 Tracy soil; pH 6.2 BE 575
soils) 12 56 32 2.01 Catlin soil; pH 6.2 BE 575
3.94 5.68 25 40 35 1.8 Taichung soil; pH 6.8 25 BE 407
4.89 Sewage effluent; pH 7.6 BE 650
5.32 Idem(after filtration BE 650
4.31 5.95 2-4 Boonton Reservoir sed.; pH 8.3 BE 421
5.61 54.3 Boonton sed. humic acid; pH 8.3; 25 ED 421,
0.01 M NaCl 402
3.66 6.24 6.9 0.45 Mivtahim agricult. surface soil 25 BE 563
[0.26]
3.81 5.95 23.8 1.25 Gilat agricult. surface soil 25 BE 563
[0.73
3.91 5.69 71.2 2.82 Neve Yaar agricult. surface soil 25 BE 563
[1.64]
3.98 5.45 76.2 5.82 Malkiya agricult. surface soil 25 BE 563
[3.38]
4.54 5.88 60.5 7.85 Kinneret A Lake sediment 25 BE 563
[4.59]
4.18 5.77 63.8 4.39 Kinneret G Lake sediment 25 BE 563
[2.59]
4.68 6.25 2.7 Narragansett B&yB) sed.; 25 BE 173
sea water
4.82 6.39 Idem 5 173
4.08 6.30 0.6 Idem after treatment with®} 25 173
5.39 5.63 57 Humic acid from NB sed.; sea water 25 BE 173
5.30 5.54 Idem 5 173
5.48 5.72 Idem; distilled water 25 173
4.48 Montmorillonite clay; sea water 25 BE 173
4.63 Idem 5 173
4.60 Idem; distilled water 25 173
3.78 Kaolinite clay; sea water 25 BE 173
5.07- 45.8 Pakim Pond humic acid; pH 6.0—- 25 ED 402
9.2;
5.35 ©=0.01-0.08; 7 values
5.61— 54.9 Aldrich humic acid; pH 8.3; 25 ED 402
5.74 ©=0.001-0.08; 3 values
5.61 Boonton Reservoir sediment 25 ED 402
humic acid; pH 8.3u=0.01
4.84 Pakim Pond water DOC; pH 8.3; 25 ED 402
w=0.001
4.83 Boonton water DOC; pH 8.3; 25 ED 402
w=0.001
5.06 58.0 Sanhedron soil humic acid; pH 6.5 24 SE 220
4.58 48.7 Sanhedron soil fulvic acid; pH 6.5 24 SE 220
4.39 54.2 Suwannee River humic acid; pH 6.5 24 SE 220
4.40 53.8 Suwannee River fulvic acid; pH 6.5 24 SE 220
5.53 Aldrich humic acid 25 SE 407
5.56 69.4 Aldrich humic acid Na salt; pH 6.5 24 SE 219
5.56 65.8 Fluka-Tridom humic acid; pH 6.5 24 SE 219
4.93 56.7 Calcasieu River Humic extr.; pH 6.5 24 SE 219
4.39 Suwannee River water; pH 6.5; 24 SE 219
DOC=37 mg/L
4.39 Sopchoppy River water; pH 6.5; 24 SE 219
DOC=44 mg/L
5.11 Aldrich humic acid RS 414
(DOC=9.4 mg/L);
pH 5.8-6.8
5.45 Idem ED 414
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TaBLE 8. Sorption coefficients for pesticides—Continued
log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
5.44 ldem(log Ky is the zero intercept RS 414
of the regression line of 10Ky,
vs DOC concentration
4.46 DOC in Lake Erie wate9.6 mg/L RS 414
4.76 Idem ED 414
4.23 DOC in Huron River wat(7.8 mg/ RS 414
L)
5.67 Idem ED 414
5.40 Aldrich humic acid 25 RS 409
5.57av 6.36av Lake suspended matter 25 RS 409
(three phases distributipn
4.26av Lake dissolved organic matter 25 RS 409
(same proceduje
5.46av 6.24av 16 Green Bay suspended matter 25 RS 410
(same proceduje
3.97av Green Bay DOCsame proceduje 25 RS 410
5.70 Aldrich humic acid; pH 7.32 6.6 RS 546
(DOC=0-1.7 mg/L)
4.55 Peat humic acid ED 423
3.98 Bermeo soil humic acid ED 423
3.09 Bermeo soil fulvic acid ED 423
5.63 Cyanopropyl column 20-25 RPLC 579
[6.23] 58.03 Prediction by limiting vapor 23 LSC 363
sorption on soil humic acid
5.59 50.2 Aldrich and Fluka humic acid FH 206
4.64 C18 column RPLC 573
5.38 Soil; experimentalliterature 217
5.3%9av 2 soilliterature 87
5.63av 31 literature data 562
5.80 Correlation lod,.—log Ky, 96
4.95 Correlation lod<,—10g Ky, 207
5.98 Correlation lod,—log Ky, 108
5.16 Correlation lod<,.—logS 564
5.62 Correlation lod<,.—logS 96
6.81 Correlation lod<,.—log Smp) 96
5.34 Correlation log<,.—MCI 578
[5.57] Correlation logKy,—MCI 591
Diallate
3.03* Peat moss; pH 4.0 25 BE 475
(0.67
1.56° Silica gel(24—32 mesh/cm 25 BE 475
(0.67 pH 8.2
2.72° Wheat straw; pH 6.2 25 BE 475
(0.68
3.28 Soil; experimentalliterature 217
3.00 Correlation lod,.—logS 564
2.77 Correlation log<,.—MCI 578
Diazinon
[0.67] [2.36] 3.53 Batcombe sil soil; pH 6.1; 20 BE 120
[2.05 0.01 M CaC}
1.14 2,51 18.9 26.3 54.8 4.24 Tsukuba soil; pH 6.5; 25 BE 642
0.01 M CaC}
1.07° Idem 642
(0.99
0.38 2.24 23.1 15.4 61.5 1.35 Kanuma soil; pH 5.7; 25 BE 642
0.01 M CaC}
0.42° Idem 642
(1.09
2.51° [2.87] 52 34 14 75.3 Soil; organic; pH 6.1 BE 264
(1.00 [43.7]
0.85° [2.64] 71 22 7 2.8 Big Creek sediment; pH 6.6 BE 264
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DELLE SITE

TaBLE 8. Sorption coefficients for pesticides—Continued

log Kq Sorbent compositiof%6)

log K? Other sorbent and solution data; Temp.

(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
(1.07 [1.62]

0.78° [2.62] 56 30 14 2.5 Beverly soil; pH 6.8 BE 264
(0.99 [1.45]

0.30° [2.69 91.5 1.5 7 0.7 Plainfield soil; pH 7.0 BE 264
(1.09 [0.41]

0.56° 35.5 53 59.2 0%6 Soil; pH 6.3 20 BE 651
(0.81 [0.39)]

1.63° 76.2 12.8 11.0 87 Soil; pH 5.1 20 BE 651
(0.89 [5.09]

0.94° [2.57] 73.9 11.9 14.2 477 Soil; pH 5.1 20 BE 651
(0.88 [2.73

0.28° [2.61] 66.4 15.6 18.1 078 Soil; pH 7.5 20 BE 651
(0.97 [0.46]

1.00° [3.35 66.4 15.5 18.1 0.77 Eutric Cambisol(Ah hor.); pH 7.5; 20 BE 350
(0.91 [0.45] CE=9.4 me/100 g;

1.30° [3.63 4.4 53.0 42.6 0.82 Marismas 1 soil; pH 7.7 20 BE 652
(0.95 [0.48]

0.68° [2.88] 4.2 27.1 68.7 1.10 Idem 2; pH 7.8 652
(0.98 [0.64]

0.85° [2.90] 11.2 26.7 62.1 1.55 Idem 3; pH 7.6 652
(0.88 [0.90]

0.73° [3.21 25.7 32.5 41.8 0.87 Idem 4; pH 7.7 652
(0.99 [0.33

0.80 [2.70] 26.3 21.9 51.8 2.16 Idem 5; pH 7.8 652
(0.88 [1.25]

0.20° [2.70 53.1 11.0 35.9 0.85 Idem 6; pH 7.9 652
(1.03 [0.32)

—-0.15° [2.41] 70.9 5.3 23.8 0.47 Idem 7; pH 7.9 652
(1.09 [0.27]

0.44° [2.71] 73.0 3.0 24.0 0.93 Idem 8; pH 7.7 652
(0.97 [0.54]

0.16° [2.65] 53.1 5.9 41.0 0.57 Idem 9; pH 7.4 652
(1.09 [0.33

0.20° 65.4 5.6 29.0 0.15 Idem 10; pH 4.6 652
(1.29 [0.09]

0.62° [2.74 78.2 6.6 15.2 1.30 Idem 11; pH 5.8 652
(0.9 [0.79]

0.41° [3.31] 75.8 5.7 18.5 0.22 Idem 12; pH 4.6 652
(1.10 [0.13

0.25° [2.64] 74.9 8.5 16.6 0.72 Idem 13; pH 7.9 652
(0.93 [0.42]

0.62° [2.56] 331 14.3 52.6 2.01 Idem 14; pH 7.4 652
(0.93 [1.17)

0.71° [2.53] 135 23.9 62.6 2.60 Idem 15; pH 7.4 652
(0.94 [1.51]

0.82° 59.6 12.2 28.2 1.89 Idem 16; pH 7.9 652
(0.79 [1.10

0.71° [2.77] 66.6 6.9 26.5 1.52 Idem 17; pH 7.2 652
(0.90 [0.88]

0.39° [2.91] 65.9 7.5 26.6 0.52 Idem 18; pH 7.9 652
(1.0 [0.30]

0.24° [2.64] 88.8 2.7 8.5 0.69 Idem 19; pH 5.2 652
(1.06 [0.40]

-0.03° 66.4 15.5 18.1 0.77 Idem 20; pH 7.5 652
(1.18 [0.45]

1.36° [2.59 64.3 21.1 14.6 10%2 Salamanca soil 21; pH 4.7 20 BE 652
(0.93 [0.93

1.41° 67.4 18.7 13.9 8.90 Idem 22; pH 5.0 652
(0.89 [5.16]

1.30° 75.4 13.0 11.6 5.95 Idem 23; pH 5.3 652
(0.79 [3.45

0.97° 73.9 11.9 14.2 4.66 Idem 24; pH 5.1 652
(0.89 [2.70
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TaBLE 8. Sorption coefficients for pesticides—Continued

347

log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
0.99° [2.70] 54.2 34.0 11.8 3.44 Idem 25; pH 5.6 652
(0.995 [2.00]
5.38 Soil; experimentalliterature 217
2.76 Correlation lod<,.—logS 564
3.13 Correlation log<,.—MCI 598
Dicamba (pK ;=1.95 Ref. 680
2.82 100 Ca—montmorillonite; pH 6 24 BE 121
NA 94* OM from peaty muck(Histoso) 24 BE 121
[54.5 soil; pH 5.5
-2.0 [—0.46] 59 22 2.8 Waukegan soil; pH 4.1; 23 BE 323
CE=21 cmol/kg; 0.01 M CaGl
—0.66 [0.93 73 21 2.6 Plano soil; pH 4.7; 23 BE 323
CE=17 cmol/kg; 0.01 M CaGl
—-0.89 [0.70] Idem; pH 5.8 323
-1.05 [0.54] Idem; pH 6.3 323
-2.0 [—0.04] 62 15 1.1 Walla Walla soil; pH 5.0; 23 BE 323
CE=20 cmol/kg; 0.01 M CaCl
-2.0 [-0.04] Idem; pH 5.5 323
-2.0 [—0.04] Idem; pH 6.0 323
0.93° Peat; pH 3.5 25 BE 320
(0.99
—0.96° 47.5 33.2 20.3 10t5 Melfort soil; pH 5.9 25 BE 320
(0.72 [6.09
—1.08° 25 22 9.0 Elkton soilAp horizon; pH 6.1; 25 BE 322
(0.79 CE=5.6 me/100 g
—0.40 Soil; experimentalliterature 217
0.34av 5 soilgliterature 87
1.63 Correlation lod<,.—logS 564
1.46 Correlation lodK,.—MCI 598
Dicrotophos
—-1.15° 88 8 4 11 Georgia soil; pH 6.7; 25 BE 653
0.77 [0.64] CE=2.0me/100g
—0.40° [1.73] 60 28 12 13 Hanford soil; pH 6.4; 25 BE 653
(0.96 [0.75] CE=7.1me/100g
—0.04° [1.60] 24 52 24 4.0 Catlin soil; pH 5.7; 25 BE 653
(0.995 [2.3] CE=13.0 me/100 g
0.55° [2.27] 22 34 44 3.3 Soil; clay loam; pH 5.9; 25 BE 653
(0.99 [1.9] CE=23.5me/100 g
Dieldrin
2.07° 77 15 8 39 Bondhead s0i(2.00E-4 g/mL); 20 BE 486
(0.79 [2.26] pH 6.9
2.13° Idem (2.00E-3 g/mL 486
(0.78
1.59 [3.99 0.4 Plainfield-Bloomfield s soil; 25 BE 265
CE=1.7 me/100 g; 0.01 M Cagl
2.17 [4.09 1.2 Gilford-Hoopeston-Ade sl soil; 25 BE 265
CE=7.5me/100 g; 0.01 M Cagl
2.42 [3.99 2.7 Bryce-Swygert sic soil; 25 BE 265
CE=34.4me/100 g; 0.01 M Cagl
2.30 [3.81] 3.1 Drummer sicl soil; 25 BE 265
CE=24.8 me/100 g;
0.001 M CaC}
2.42 [3.87] 35 Flanagan sil soil; 25 BE 265
CE=27.7 me/100 g; 0.01 M Cagl
2.47 [3.60] 7.5 Bryce sic soil; 25 BE 265
CE=55.5me/100 g; 0.01 M Cagl
3.18 [3.95] 16.8 Houghton soil; muck; 25 BE 265
CE=72.4me/100 g; 0.01 M Cagl
2.29° 4.15 1.42 Soil; cl(kaolinite); 20 BE 214
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DELLE SITE

TaBLE 8. Sorption coefficients for pesticides—Continued

log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
(0.954 pH 5.91; CE=12.4 mg/100 g
4.40°av 65% Eight sludges from two water 22.5 BE 535
85* treatment plants
[2.42] [4.17] 3.53 Batcombe sil soil; pH 6.1; 20 BE 120
[2.05] 0.01 M CaC}
3.63° [3.99 52 34 14 75.3 Soil; organic; pH 6.1 BE 264
(1.08 [43.7]
2.65° [4.44] 71 22 7 2.8 Big Creek sediment; pH 6.6 BE 264
(0.97) [1.62]
2.53° [4.37] 56 30 14 2.5 Beverly soil; pH 6.8 BE 264
(0.89 [1.45
2.03° [4.47] 91.5 15 7 0.7 Plainfield soil, pH 7.0 BE 264
(0.88 [0.41]
2.99 4.73 25 40 35 1.8 Taichung soil; pH 6.8 25 BE 407
4.89 Aldrich humic acid 25 SE 407
4.55 Correlation lod<,.—l0ogS 564
4.03 Correlation lod<,.—MCI 598
Dimethoate
[0.73 [0.96] 3.53 Batcombe silt loam; pH 6.1; 20 BE 120
[2.05 0.01 M CaC}
—0.10 1.26 18.9 26.3 54.8 4.24 Tsukuba soil; pH 6.5; 25 BE 642
0.01 M CaC}
-0.31° Idem 25 BE 642
(0.8H
-0.30 1.56 23.1 15.4 61.5 1.35 Kanuma soil; pH 5.7; 25 BE 642
0.01 M CaC}
-0.37° Idem 25 BE 642
(0.99
1.23 Correlation lod<,.—logS 564
1.39 Correlation lod<,.—MCI 598
Dinoseb
2.09 Soil; experimentalliterature 217
3.82 Cyanopropyl column; pH 3 20-25 RPLC 579
2.71 Correlation lod<,.—logS 564
2.74 Correlation lod,.—MCI 578
Diphenamid
0.41 [1.80] 29 68.7 28.4 7a Lanton soil; pH 6.4, BE 631
[4.1] CE=32.8me/100 g
2.32 Correlation lod,.—logS 564
Dipropetryn
—-1.15° 100 Quartz sand; pH 5.6; 26 BE 299
(0.97 CE=0.4 me/100 g; 0.01 N Cagl
0.12° [2.58] 93 4 3 0.6 Cobb soil; pH 7.3; 26 BE 299
(0.89 [0.35 CE=3.8me/100g; 0.01 N Cagl
1.51° 93 4 3 21 Cobb soit-2% muck; pH 5.3; 26 BE 299
0.73 [1.22] CE=9.0 me/100 g; 0.01 N Cagl
0.79° 58 23 19 13 Teller soil; pH 5.7; 26 BE 299
(0.86 [0.75] CE=8.6 me/100 g; 0.01 N Cagl
0.95° 16 42 42 138 Port soil; pH 6.3; 26 BE 299
(0.81) [1.04] CE=17.9 me/100 g; 0.01 N Cagl
1.27° [3.06] 27 45 29 2.8 Brewer soil; pH 5.8; 26 BE 299
(0.89 [1.62] CE=13.5me/100 g; 0.01 N Cagl
3.07 Soil; experimentalliterature 217
3.07av 5 soilgliterature 87
3.10 Correlation lod,.—MCI 598
2.98 Correlation lod<,.—logS 564
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TaBLE 8. Sorption coefficients for pesticides—Continued
log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
Disulfoton
1.33° [2.90] 18 2.7 Broadbalk FYM plot soil; pH 7.8; 20 BE 262
(1.00 CE=19.8 me/100 g; 0.01 M Cagl
0.76° [2.81] 18 0.9 Broadbalk nil plot soil; pH 8.1; 20 BE 262
(1.09) CE=10.4 me/100 g; 0.01 M Cagl
1.30° [3.05] 7 1.8 Woburn plot 2 soil; pH 6.5; 20 BE 262
(1.00 CE=10.7 me/100 g; 0.01 M Cagl
1.31° 6 1.3 Wobum plot 4 soil; pH 6.8; 20 BE 262
(0.89 CE=10.6 me/100 g; 0.01 M Cagl
1.17° [3.13 6 1.1 Wobum plot 34 soil; pH 6.8; 20 BE 262
(0.93 CE=10.2 me/100 g; 0.01 M Cagl
1.17° 26 1.4 Stretham soil; pH 7.5; 20 BE 262
(0.81) CE=13.0 me/100 g; 0.01 M Cagl
1.69° 11 7.6 Isleham 1 soil; pH 7.5; 20 BE 262
(0.87 CE=44.8 me/100 g; 0.01 M Cagl
1.74° [3.30] 2 2.8 Isleham 2 soil; pH 6.3; 20 BE 262
(0.88 CE=18.2me/100 g; 0.01 M Cagl
1.77° [2.82] 16 8.8 Bottisham soil; pH 7.7; 20 BE 262
(0.97 Ce=48.2 me/100 g; 0.01 M Cagl
0.72° [2.88 8 0.7 Worlington soil; pH 8.1; 20 BE 262
(1.09 CE=6.3me/100g; 0.01 M Cagl
1.98° 25 12.0 Spinney soil; pH 7.2; 20 BE 262
(0.80 CE=66.4 me/100 g; 0.01 M Cagl
1.31° 36 1.7 Wicken soil; pH 8.0; 20 BE 262
(0.80 CE=21.9 me/100 g; 0.01 M Cagl
2.00° [2.83 62 15.0 Prickwillow soil; pH 5.1; 20 BE 262
(1.00 CE=83.4 me/100 g; 0.01 M Cagl
1.32° 10 1.7 Moulton soil; pH 8.1; 20 BE 262
(0.82) CE=10.6 me/100 g; 0.01 M Cagl
1.20° [2.95] 21 1.8 Oakington soil; pH 7.2; 20 BE 262
(0.92 CE=14.0 me/100 g; 0.01 M Cagl
1.85° [2.8]] 36 11.0 Peacock soil; pH 7.6; 20 BE 262
(0.99 CE=74.0me/100 g; 0.01 M Cagl
2.13° [2.64] 31.0 Adventures peat soil; pH 6.9; 20 BE 262
(0.95 CE=118.8 me/100 g; 0.01 M Cagl
1.78° 75 1.3 Eurosol-1; c; pH 5.1; BE 583
(1.18 0.01 M CaC}
1.71° 22.6 3.7 Eurosol-2; sil; pH 7.4; BE 583
(1.42 0.01 M CaC}
1.65° 17.0 3.45 Eurosol-3; 1; pH 5.2; BE 583
(1.27 0.01 M CaC}
1.56° 20.3 1.55 Eurosol-4; si; pH 6.5; BE 583
(1.34 0.01 M CaC}
3.11° 6.0 9.25 Eurosol-5; Is; pH 3.2; BE 583
(2.06 0.01 M CaC}
3.25 Soil; experimentalliterature 217
3.20av 20 soilgliterature 87
2.87 Correlation lodg,.—logS 564
291 Correlation lod<,.—MCI 598
Diuron
1.36° 100 Na—montmorillonitél—0.2 xm); 25 BE 250
(0.93 pH 6.80; CE=87.0 me/100 g
1.85° 100 H—montmorillonit¢1—0.2 um); 25 BE 250
(1.09 pH 3.35; CE=73.5me/100 g
1.64° 100 H—montmorillonite; pH 3.6 BE 212
(0.80
1.38° 100 Na—montmorillonite; pH 7.9 BE 212
(0.80
1.38° 100 Ca—montmorillonite; pH 7.9 BE 212
(0.80
1.36° 100 Mg—montmorillonite; pH 8.2 BE 212
(0.80
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DELLE SITE

TaBLE 8. Sorption coefficients for pesticides—Continued

log Kq Sorbent compositiof%6)

log K? Other sorbent and solution data; Temp.

(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.

[0.10] [2.34] 14.3 0.99 Bosket sil soil; pH 5.8; 26 BE 38
[0.57] CE=8.4 me/100 g; 0.01 M Cagl

[0.20] [2.16] 20.1 1.89 Cecil scl soil, pH 5.3; 26 BE 38
[1.10 CE=3.6 me/100 g; 0.01 M Cagl

[0.35] [2.36] 29.0 1.67 Dundee sicl soil; pH 5.0; 26 BE 38
[0.97] CE=18.1 me/100 g; 0.01 M Cagl

[0.22] [2.07] 22.4 2.42 Beltsville sil soil; pH 4.3; 26 BE 38
[1.40] CE=4.2 me/100 g; 0.01 M Cagl

[0.45] [2.22] 23.9 2.90 Chester 1 soil; pH 4.9; 26 BE 38
[1.68 CE=5.2me/100 g; 0.01 M Cagl

[—0.05 [2.19 24.4 0.99 Christiana 1 soil; pH 4.4; 26 BE 38
[0.57] CE=5.6 me/100 g; 0.01 M Cagl

[0.12] [2.19 26.6 1.48 Ascalon scl soil; pH 7.3; 26 BE 38
[0.86] CE=12.7 me/100 g; 0.01 M Cagl

[—0.26] [2.34] 13.7 0.44 Truckton sl soil; pH 7.0; 26 BE 38
[0.26] CE=4.4me/100 g; 0.01 M Cagl

[0.15] [2.17] 30.7 1.64 Sterling cl soil; pH 7.7; 26 BE 38
[0.95 CE=22.5me/100 g; 0.01 M Cagl

[0.04] [2.22] 40.6 1.13 Garland ¢ soil; pH 7.7; 26 BE 38
[0.66] CE=23.2me/100 g; 0.01 M Cagl

[0.33 [2.23 35.7 2.18 Thurlow cl soil; pH 7.7; 26 BE 38
[1.26] CE=21.6 me/100 g; 0.01 M Cagl

[0.93] [2.34] 34.4 6.90 Barnes cl soil; pH 7.4; 26 BE 38
[4.00] CE=33.8 me/100 g; 0.01 M Cagl

[0.63] [2.35] 18.0 3.30 Crosby sil soil; pH 4.8; 26 BE 38
[1.91 CE=11.5me/100 g; 0.01 M Cagl

[0.17] [2.15] 17.4 1.82 Ruston sl soil; pH 5.1; 26 BE 38
[1.06] CE=3.4me/100 g; 0.01 M Cagl

[-0.21] [2.03] 11.2 0.98 Tifton Is soil; pH 4.9; 26 BE 38
[0.57] CE=2.4 me/100 g; 0.01 M Cagl

[0.63] [2.23 30.0 4.3% Hagerstown sicl soil; pH 5.5; 26 BE 38
[2.50] CE=12.5me/100 g; 0.01 M Cagl

[0.33 [2.27] 32.4 2.26 Hagerstown sicl soil; pH 7.5; 26 BE 38
[1.31 CE=8.8 me/100 g; 0.01 M Cagl

[0.07] [2.13] 20.7 1.49 Tripp 1 soil; pH 7.6; 26 BE 38
[0.86] CE=14.7 me/100 g; 0.01 M Cagl

[0.75] [2.30] 52.5 4.8% Toledo sic soil; pH 5.5; 26 BE 38
[2.81] CE=29.8 me/100 g; 0.01 M Cagl

[0.33 [2.27] 21.2 2.21 Wooster sil soil; pH 4.7; 26 BE 38
[1.32 CE=6.8 me/100 g; 0.01 M Cagl

[0.66] [2.26] 22.1 4.40 Chillum sil soil; pH 4.6; 26 BE 38
[2.55 CE=7.6 me/100 g; 0.01 M Cagl

[0.04] [1.76] 10.5 3.26 Lakeland sl soil; pH 6.2; 26 BE 38
[1.89 CE=2.9 me/100 g; 0.01 M Cagl

[0.84] [2.35] 23.2 5.27 Iredell sil (topsoil; pH 5.4; 26 BE 38
[3.06] CE=17.0 me/100 g; 0.01 M Cagl

[—-0.02 [2.19 44.2 1.07 Iredell ¢ (subsoi); pH 5.6; 26 BE 38
[0.62] CE=20.9 me/100 g; 0.01 M Cagl

[-0.68 [1.38] 47.2 1.50 Montalto c(subsoi); pH 5.9; 26 BE 38
[0.87] CE=8.4 me/100 g; 0.01 M Cagl

[0.80] [2.45] 67.1 3.90 Sharkey ¢ soil; pH 6.2; 26 BE 38
[2.26] CE=40.2 me/100 g; 0.01 M Cagl

[0.77] [2.10] 50.5 8.02 Berkley sic(topsoil); pH 7.1; 26 BE 38
[4.65] CE=33.7 me/100 g; 0.01 M Cagl

[0.10] [2.10] 69.2 1.73 Berkley c(subsoi); pH 7.3; 26 BE 38
[1.00] CE=34.4me/100 g; 0.01 M Cagl

[0.56] [2.13 43.6 4.68 Benevola sigtopsoil); pH 7.7; 26 BE 38
[2.71] CE=19.5me/100 g; 0.01 M Cagl

[0.17] [2.06] 68.0 2.26 Benevola c(subsoi); pH 7.6; 26 BE 38
[1.3]] CE=20.1 me/100 g; 0.01 M Cagl

[0.15 [2.10] 25.2 1.93 Wehadkee sil soil; pH 5.6; 26 BE 38
[1.12] CE=10.2 me/100 g; 0.01 M Cagl
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TaBLE 8. Sorption coefficients for pesticides—Continued

log Kq Sorbent compositiof%6)

log K? Other sorbent and solution data; Temp.

(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.

[0.64] [2.22] 454 Warwick, Qld, soil; pH 6.3; BE 558
[2.63 0.01 M CaC}

[0.58] [2.2]] 4.07* Rutherglen, Vic., soil; pH 4.8; BE 558
[2.36] 0.01 M CaC}

[0.34] [2.3]1] 1.86° Wagga, N.S.W., soil; pH 5.1; BE 558
[1.08] 0.01 M CaC}

[0.43] [2.22] 2.81* Turretfield, S.A., soil; pH 5.2; BE 558
[1.63 0.01 M CaC}

[0.29] [2.49 1.09° Warracknabeal, Vic., soil; pH 8.0; BE 558
[0.63 0.01 M CaC}

[0.48 [2.27] 3.20¢ Warracknabeal, Vic., soil; pH 8.4; BE 558
[1.86] 0.01 M CaC}

[0.42] [1.84] 6.62 Balkuling soil; pH 5.6; BE 558
[3.84] 0.01 M CaC}

[0.39] [2.30] 2.14 Kojonup soil; pH 5.5; BE 558
[1.24] 0.01 M CaC}

[0.22] [2.37] 1.42 Warranine soil; pH 6.5; BE 558
[0.82] 0.01 M CaC}

[0.46] [1.98 517 Yalanbee soil; pH 6.4; BE 558
[3.00] 0.01 M CaC}

[0.40] [2.18] 2.85 Avondale soil; pH 5.9; BE 558
[1.65 0.01 M CaC}

[0.47] [2.5]7] 1.58 Badgingarra soil; pH 6.3; BE 558
[0.92] 0.01 M CaC}

[—0.69| [2.28] 0.19° Badgingarra soil; pH 6.3; BE 558
[0.17] 0.01 M CaC}

[0.57] [2.28] 2.9 Beverley soil; BE 558
[1.69 0.01 M CaC}

[0.70] [2.36] 3.78 Gabalong soil; pH 5.9; BE 558
[2.19 0.01 M CaC}

[0.14] [2.32 113 Perth soil; pH 5.9; BE 558
[0.66] 0.01 M CaC}

[0.44] [2.4]] 1.86° Tammin soil; pH 5.9; BE 558
[1.08 0.01 M CaC}

1.92° [3.14] 47.5 33.2 20.3 10% Melfort soil; pH 5.9 25 BE 260

(0.95 [6.09

1.43° 53.3 27.5 19.2 6.46 Weybum soil; pH 6.5 25 BE 260

(0.55 [3.75

1.13° 5.3 25.3 69.5 4.15 Regina soil; pH 7.7 25 BE 260

(0.70 [2.41]

1.12° 69.3 12.3 18.5 4.07 Indian Head soil; pH 7.8 25 BE 260

(0.78 [2.36]

0.84° 81.6 10.4 8.0 1.77 Asquith soil; pH 7.5 25 BE 260

(0.63 [1.03

0.45° 15.9 0.31 Greenhouse soil; ®8)=6 n¥/g; 10 BE 245

0.79 pH 8.1; CE=3.8 me/100 crf

0.02 M CaC}

0.35° Idem 25 245

(0.76

—0.85° Idem 40 245

(1.93

0.61° Idem; 25 245

(0.6 0.02 M CaC}+0.06 M NH,CI

0.86° 15.9 0.85 Greenhouse soil; ®8)=12 n?/g; 10 BE 245

(0.63 pH 7.8; CE=13.1 me/100 cr

0.02 M CaC}

0.71° Idem 25 245

(0.8)

0.55° Idem 40 245

(0.84

0.93° Idem; 25 245

(0.71 0.02 M CaC}+0.06 M NH,CI

0.82° 15.9 0.67 Greenhouse soil; ®)=10 nf/g; 10 BE 245
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TaBLE 8. Sorption coefficients for pesticides—Continued

log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
0.77 pH 7.9; CE=9.4 me/100 crfy
0.02 M CaC}
0.63° Idem 25 245
0.77
0.42° Idem 25 245
(0.68
0.91° Idem
(0.67 0.02 M CaC}+0.06 M NH,CI
0.70° 15.9 0.45 Greenhouse soil; ®A)=8 n?/g; 10 BE 245
(0.62) pH 8.1; CE=6.3 me/100 crf
0.02 M CaC}
0.49° Idem 25 245
(0.69
0.34° Idem 40 245
(0.68
0.83° Idem; 25 245
(0.52 0.02 M CaC}+0.06 M NH,CI
0.43 [2.15] 66.0 18.4 15.6 1.93 Begbroke soil; pH 7.1; 22 BE 638
0.1 M CaC}
2.43° 7 10 10 36.5 Sunway farm light peat; 22 BE 259
pH 5.2; CE=60 me/100 g
1.88° 455 15.9 6.6 12.0 Great House E.H.F. soil; 22 BE 259
pH 6.3; CE=18 me/100 g
1.72° 23 24.4 28.6 11.7 Toll Farm heavy peat; pH 7.4; 22 BE 259
CE=41me/100g
1.20° 34.0 334 32.6 3.69 Trawscoed E.H.F. soil; pH 6.2; 22 BE 259
CE=12me/1009g
1.13° 66.0 18.4 15.6 1.93 Weed Res. soil; pH 7.1; 22 BE 259
CE=11me/100g
1.01° 36.0 40.4 23.6 1.76 Rosemaunde E.H.F. soil; 22 BE 259
pH 6.7; CE=14 me/100 g
1.40° 44.0 334 22.6 3.45 Liscombe E.H.F. soil; pH 6.2; 22 BE 259
CE=13me/100g
1.08° 40.0 26.4 33.6 3.09 Bridget's E.H.F. soil; pH 8.0; 22 BE 259
CE=24 me/100g
1.18° 40.0 20.4 39.6 2.08 Boxworth E.H.F. soil; pH 7.9; 22 BE 259
CE=22me/100g
1.15° 42.0 23.4 34.6 1.54 Terrington E.H.F. soil; pH 8.0; 22 BE 259
CE=15me/100g
1.00° 71.0 134 15.6 1.50 Kirton E.H.F. soil; pH 7.6; 22 BE 259
CE=13me/100g
0.67 [2.57] 74.4 195 6.1 25 Aguadilla soil; pH 7.4; BE 256
[1.45] CE=10 me/100 g; 0.01 M Cagl
0.52 [2.65 27.6 35.6 36.8 13 Aguirre soil; pH 9.0; BE 256
[0.75] CE=14.3 me/100 g; 0.01 M Cagl
0.67 [2.40] 14.9 39.3 45.8 32 Alonso soil; pH 5.1; BE 256
[1.86] CE=13.8 me/100 g; 0.01 M Cagl
0.73 [2.40Q] 49.2 28.8 22.0 3% Altura soil; pH 8.0; BE 256
[2.15 CE=27.6 me/100 g; 0.01 M Cagl
0.36 [2.36] 68.1 4.4 27.5 17 Bayamm soil; pH 4.7; BE 256
[0.99 CE=5.0 me/100 g; 0.01 M Cagl
2.56 [3.24] 36.0 36.0 28.0 360 Cano Tiburones soil; pH 5.5; BE 256
[20.8 CE=86.0 me/100 g; 0.01 M Cagl
0.27 [2.23 6.6 28.9 64.5 19 Catalina soil; pH 4.7; BE 256
[1.10] CE=11.8 me/100 g; 0.01 M Cagl
0.59 [2.50] 89.0 7.3 2.08 24 Catano soil; pH 7.9; BE 256
[1.22] CE=6.9 me/100 g; 0.01 M Cagl
0.47 [2.47] 58.8 23.4 17.8 20 Cayaguasoil; pH 5.2; BE 256
[1.16] CE=7.3me/100 g; 0.01 M Cagl
1.09 [2.64] 13.3 34.8 51.9 49 Cialitos soil; pH 5.4; BE 256
[2.84] CE=18.6 me/100 g; 0.01 M Cagl
1.09 [2.75] 22.7 37.4 39.9 3% Coloso soil; pH 5.7; BE 256
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TaBLE 8. Sorption coefficients for pesticides—Continued

log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
[2.15] CE=23.0me/100 g; 0.01 M Cagl
0.97 [2.70] 23.4 24.8 51.8 372 Coto soil; pH 7.7; BE 256
[1.86] CE=14.0 me/100 g; 0.01 M Cagl
0.77 [2.47] 39.1 29.7 32.2 34 Fe soil; pH 7.5; BE 256
[1.97] CE=27.6 me/100 g; 0.01 M Cagl
1.13 [2.85] 15.0 50.7 34.3 313 Fortuna soil; pH 5.4; BE 256
[1.97 CE=23.3me/100 g; 0.01 M Cagl
0.84 [2.76] 155 325 52.0 21 Fraternidad soil; pH 6.3; BE 256
[1.22] CE=36.0 me/100 g; 0.01 M Cagl
1.20 [2.81] 11.1 23.8 65.1 472 FraternidadLaja9 soil; pH 5.9; BE 256
[2.44] CE=58.0 me/100 g; 0.01 M Cagl
0.97 [2.53 6.4 19.6 74.0 478 Guanica soil; pH 8.1; BE 256
[2.78] CE=52.1 me/100 g; 0.01 M Cagl
0.33 [2.33 10.1 50.9 39.0 17 Humata soil; pH 4.5; BE 256
[0.99 CE=10.1 me/100 g; 0.01 M Cagl
1.08 [2.80] 26.6 53.5 20.9 33 Josefa soil; pH 6.0; BE 256
[1.91 CE=16.8 me/100 g; 0.01 M Cagl
1.00 [2.81] 15.2 41.6 43.2 2% Juncos soil; pH 6.2; BE 256
[1.57] CE=13.4me/100 g; 0.01 M Cagl
1.16 [2.8]] 19.9 33.4 46.7 39 Mabi soil; pH 7.0; BE 256
[2.26] CE=55.2 me/100 g; 0.01 M Cagl
1.01 [2.56] 22.7 40.7 36.6 479 Mabi soil; pH 5.7; BE 256
[2.84] CE=31.0 me/100 g; 0.01 M Cagl
0.74 [2.59 14.9 42.8 2.38 2% Mercedita soil; pH 8.1; BE 256
[1.39 CE=19.9 me/100 g; 0.01 M Cagl
1.08 [2.74) 26.3 27.7 46.0 378 Moca soil; pH 5.8; BE 256
[2.20] CE=31.0 me/100 g; 0.01 M Cagl
0.81 [2.53] 28.0 47.0 25.0 33 Mucara soil; pH 5.8; BE 256
[1.97] CE=19.6 me/100 g; 0.01 M Cagl
1.18 [2.69 22.8 49.2 28.0 53 Nipe soil; pH 5.7; BE 256
[3.07] CE=11.9 me/100 g; 0.01 M Cagl
0.67 [2.6]] 59.4 28.2 124 20 Pandura soil; pH 5.7; BE 256
[1.16] CE=7.7 me/100 g; 0.01 M Cagl
0.56 [2.25] 134 43.6 43.0 35 Rio Piedras soil; pH 4.9; BE 256
[2.03 CE=11.5me/100 g; 0.01 M Cagl
1.20 [3.00] 24.3 49.7 26.0 2% San Anim soil; pH 6.7; BE 256
[1.57] CE=26.1 me/100 g; 0.01 M Cagl
0.37 [2.46] 73.4 194 7.2 14 Talante soil; pH 5.1; BE 256
[0.81] CE=4.0 me/100 g; 0.01 M Cagl
0.55 [2.49 41.5 38.3 20.2 20 Toa soil; pH 5.3; BE 256
[1.16] CE=13.0 me/100 g; 0.01 M Cagl
0.10 [2.56] 60.9 25.1 14.0 0% Toa soil; pH 6.0; BE 256
[0.35] CE=8.0me/100 g; 0.01 M Cagl
0.80 [2.49 73.7 12.6 13.7 35 Vega Alta soil; pH 5.0 BE 256
[2.03 CE=5.6 me/100 g; 0.01 M Cagl
0.71 [2.59 45.2 36.8 18.0 273 Via soil; pH 5.1; BE 256
[1.33 CE=39.9 me/100 g; 0.01 M Cagl
[0.65] [2.66] 10 33.6 56.4 0.97 Gerif soil; CE55.4 me/100 g; 25 BE 271
pH 8.7; SAW)=150.7 n/g;
[0.24] [2.64] 22.3 26.1 41.6 0.40 Gash soil; €85.6 me/100 g; 25 BE 271
pH 8.6; SAW)=105.0 nf/g
[0.18] [2.72] 40.5 22.4 37.1 0.29 Gurier soil; G26.0 me/100 g; 25 BE 271
pH 9.3; SAW)=104.1 n/g;
[0.32] [2.66] 40.8 18.6 40.6 0.46 Kassala soil; €80.4 me/100 g; 25 BE 271
pH 9.2; SAW)=66.1 nf/g
1.02 [2.99] 16.2 1.11 Conventional farm soil; 25 BE 647
pH 5.42; 0.004 M CaSp
0.88 [2.88 19.7 1.00 Idem; pH 5.35 646
0.48 [2.67] 24.7 0.64 Idem; pH 7.12 646
1.45 [3.18] 16.5 1.85 Low-input farm soil; pH 5.53; BE 646
0.004 M CaSQ
1.26 [3.16] 16.6 1.26 Idem; pH 5.47 646
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TaBLE 8. Sorption coefficients for pesticides—Continued

log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
1.01 [3.08] 19.1 0.86 Idem; pH 6.32 646
1.16° 10.5 62.5 27 2.15 Monona soil; pH 6.7; 24 BE 644
0.77 [1.25] CE=20.7 me/100 g
0.81° 90.5 4.5 5 0.75 Valentine soil; pH 6.75; 24 BE 644
(0.79 [0.44]
2.63av 6— 3— 3—- 0.8— 5 soils; 0.01 N CaCl 25 BE 455
94 66 35 3.9
2.62av 5 soils; extrapolated from lég—f . 25 BE 455
plots (methanol—water
2.55av 5 soils; extrapolated from l&G—f 25 BE 455
plots (acetone—water
1.39° 55 20 25 3.34 Webster soil; pH 7.3; BE 192
0.79 CE=22me/100 g
0.16° 93.8 3.0 3.2 0.2 Eustis soil; ph 5.7; 0.01 N CaCl 25 BE 452
(0.82
0.84° [2.56] 1 48 51 1.9 Mockingbird Can. L. sed.; pH 6.7; 25 BE 257
(0.92 CE=39 me/100 g; 0.01 M Cagl
0.99° 19 27 54 1.8 San Joaquin Marsh sed.; pH 6.7; 25 BE 257
(0.80 CE=44 me/100 g; 0.01 M Cagl
1.04° [3.08| 4 30 66 0.91 Baldwin Lake sed.; pH 7.6; 25 BE 257
(0.89 CE=24 me/100 g; 0.01 M Cagl
1.36° 4 53 43 2.3 Jenks Lake sed; pH 5.4; 25 BE 257
(0.79 CE=33me/100 g; 0.01 M Cagl
1.36° 8 38 55 3.6 Hill SlougltDelta) sed.; pH 6.2; 25 BE 257
(0.79 CE=39 me/100 g; 0.01 M Cagl
1.67° 20 29 51 6.2 Big Bear Lake sed.; pH 7.3; 25 BE 257
(0.71 CE=57 me/100 g; 0.01 M Cagl
1.75° 11 36 53 9.3 Clear Lake sed.; pH 6.0; 25 BE 257
(0.82 CE=53 me/100 g; 0.01 M Cagl
1.99° [2.71 23 52 25 19 Castle Lake sed.; pH 5.0; 25 BE 257
(0.90 CE=48 me/100 g; 0.01 M Cagl
0.60° 2.F Keyport soil; silt loam; pH 5.4; BE 641
(1.25 [1.22] aver. particle size 5.6 um
0.38° [2.77] 0.7 Cecil soil; loamy sand; pH 5.8; BE 641
(0.95 [0.47 aver. particle size10.5
[2.21]av 1.09 - 4 soils; silt loam; pH 6.1-7.5. 20 BE 120
4.25 0.01 M CaC}
2.59av 38 48 14 0.68 Commerce soil; pH 6.7 BE 575
(three 56 30 14 1.12 Tracy soil; pH 6.2 BE 575
soils) 12 56 32 2.01 Catlin soil; pH 6.2 BE 575
0.825 2.95 0.74 Eustis sdik250 um); Ky BE 457
extrapolated from lo¢,—f plots MD
(methanol-water 0.01 M CaC}
2.48 C18 column RPLC 573
2.60 Soil; experimentalliterature 217
2.58av 84 soilgliterature 87
2.47av 156 literature data 562
1.58, Correlation lodf,.—logKg,, 96
2.42
3.06 Correlation lod,.—logS 96
2.41 Correlation lod,.—log S(mp) 96
2.75 Correlation lod,.—logS 564
Endrin
3.53° [3.89 52 34 14 75.3 Soil; organic; pH 6.1 BE 264
(1.08 [43.7]
2.41° [4.20] 71 22 7 2.8 Big Creek sediment; pH 6.6 BE 264
(0.99 [1.62]
2.05° [3.89 56 30 14 2.5 Beverly soil; pH 6.8 BE 264
(1.12 [1.45
1.76° [4.15] 91.5 15 7 0.7 Plainfield soil; pH 7.0 BE 264
(1.03 [0.41]
4.41— DOC in porewater of Lake RS 547
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TaBLE 8. Sorption coefficients for pesticides—Continued

log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
5.14 Michigan(LM) sediment after
filtration
4.44— DOC in porewater of LM sediment RS 547
4.70 after centrifugation
3.25— DOC in elutriate of LM sediment RS 547
491 after filtration
4.46— DOC in elutriate of LM sediment RS 547
4.55 after centrifugation
4.53 Correlation lod,.—log$S 564
EPTC
-0.24 [1.68 7.0 2.F Dobrokoz soil; SAN,)=3.7 nf/g; BE 71
[1.22] SA(Me)=38.2 nf/g; 0.01 M CaC}
—-0.10 [1.96] 10.3 1.5 Jmoshaa soil; SAN,)=5.8 nf/g; BE 71
[0.87] SA(Me)=40.6 nf/g; 0.01 M CaC}
0.20 [2.06] 14.0 2.4 Nagybaracska soil; BE 71
[1.39] SA(N,)=9.6 nf/g;
SA(Me)=54.4 nf/g; 0.01 M CaC}
0.18 [2.13 16.0 1.9 Simonfa soil; SAN,)=10.1 n?/g; BE 71
[1.10] SA(Me)=55.8 nf/g; 0.01 M CaC}
0.08 [2.17] 26.5 1.6 Aszad soil; SAN,)=14.0 nf/g; BE 71
[0.93] SA(Me)=83.9 nf/g; 0.01 M CaC}
0.54 [2.04] 48.0 5.5 Vizesfas soil; SAN,)=18.3 nf/g; BE 71
[3.19 SA(Me)=175 nf/g; 0.01 M CaC}
—0.14° [2.22] 67.1 25.8 7.1 0.43 Hanford soil; pH 6.05; 25 BE 528
(0.98 CE=5.95 cmol/kg; 0.01 M CaGl
—0.10° 82.0 13.5 4.5 0.33 Tujunga soil; pH 6.30; 25 BE 528
(0.83 CE=0.45 cmol/kg; 0.01 M CaGl
2.25 [2.60] 76* OM from peat soil; 0.01 M BaGl BE 270
[44]
1.58 Peat humic acid; 0.01 M Bagl BE 270
2.38 Soil; experimentalliterature 217
2.23 Correlation lod,.—logS 564
2.59 Correlation lod<,,—10g S563) 528
2.52 Correlation lod<,.—logK,,(87) 528
2.80 Correlation lod<,—logK,,(217) 528
Fenamiphos
1.34° 75 1.3 Eurosol-1; c; pH 5.1; BE 583
(0.80 0.01 M CaC}
0.82° 22.6 3.7 Eurosol-2; sil; pH 7.4; BE 583
(0.81) 0.01 M CaC}
0.88° 17.0 3.45 Eurosol-3; 1; pH 5.2; BE 583
(0.86 0.01 M CaC}
0.51° 2.32 20.3 1.55 Eurosol-4; si; pH 6.5; BE 583
(0.93 0.01 M CaC}
1.94° 6.0 9.25 Eurosol-5; 1s; pH 3.2; BE 583
(0.87 0.01 M CaC}
[2.52] 3.53 Batcombe si; pH 6.1 20 BE 120
[2.05) 0.01 M CaC}
2.08 Correlation lod,.—logS 564
Fenitrothion
1.85° 100 Na-montmorillonitg<2 pm) 20 BE 246
(1.1
1.81° 100 Ca-montmorillonite<2 um) 20 BE 246
(1.95
2.87° 100 Fe-montmorillonite <2 um) 20 BE 246
.77
1.40 2.77 18.9 26.3 54.8 4.24 Tsukuba soil; pH 6.5; 25 BE 642

0.01 M CaC}
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TaBLE 8. Sorption coefficients for pesticides—Continued

log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
1.49° Idem 25 BE 642
(1.07
0.54 2.40 23.1 15.4 61.5 1.35 Kanuma soil; pH 5.7; 25 BE 642
0.01 M CaC}
0.53° Idem 25 BE 642
(0.99
2.83 Correlation log<,.—logS 564
Fensulfothion
1.56° 75 1.3 Eurosol-1; c; pH 5.1; BE 583
(0.8H 0.01 M CaC}
0.83° 2.27 22.6 3.7 Eurosol-2; sil; pH 7.4; BE 583
(0.93 0.01 M CaC}
0.65° 2.11 17.0 3.45 Eurosol-3; 1; pH 5.2; BE 583
(0.93 0.01 M CaC}
0.45° 2.26 20.3 1.55 Eurosol-4; si; pH 6.5; BE 583
(0.89 0.01 M CaC}
1.81° 2.85 6.0 9.25 Eurosol-5; 1s; pH 3.2; BE 583
(1.00) 0.01 M CaC}
0.15° 2.54 915 15 7 07 Plainfield soil; pH 6.9 20 BE 261
(0.97 [0.41]
0.58° 2.46 71 22 7 213 Big Creek sediment; pH 6.5 20 BE 261
(1.08 [1.33
0.83° 77 15 8 33 Bondhead soil; pH 6.9 20 BE 261
(0.82 [2.26]
1.71° 2.38 52 34 14 367 Muck soil; pH 6.3 20 BE 261
(0.87 [21.3
Fenthion
2.46° 4.35 75 1.3 Eurosol-1; c; pH 5.1; BE 583
(1.12 0.01 M CaC}
2.12° 22.6 3.7 Eurosol-2; sil; pH 7.4; BE 583
(1.15 0.01 M CaC}
2.00° 3.46 17.0 3.45 Eurosol-3; 1; pH 5.2; BE 583
(1.09) 0.01 M CaC}
1.34° 3.15 20.3 1.55 Eurosol-4; si; pH 6.5; BE 583
(0.9)) 0.01 M CaC}
2.61° 6.0 9.25 Eurosol-5; 1s; pH 3.2; BE 583
(0.82 0.01 M CaC}
2.68 Correlation lod,.—logS 564
Fenuron
1.15° 100 Na—montmorillonitél—0.2 um); 25 BE 250
(1.00 pH 6.80; CE=87.0 me/100 g
2.06° 100 H—montmorillonit¢1—0.2 um); 25 BE 250
(0.82 pH 3.35; CE=73.5 me/100 g
0.88 100 Montmorillonite-iAl) (<0.2 um;) 3.5 BE 244
pH 3.5
1.89 100 Bentonite—fAl) (<0.2 um); 3.5 BE 244
pH 3.5; CE=0.72 melg
0.83 100 Bentonite—N&<0.2 um); pH 6.7; 35 BE 244
CE=0.83 me/g; SAE)=758 nf/g;
Salt conc=0.1 N
0.94 100 Bentonite-Cé&<0.2 um); pH 6.7; 3.5 BE 244
CE=0.88 me/g; Saltcone:0.1 N
1.07 100 Bentonite-M@<0.2 um); pH 6.7; 35 BE 244
CE=0.84 me/g; Saltcone:0.1 N
0.73av 100 Bentonite-N&<0.2 um); pH 6.7; 26.5 BE 244
CE=0.83 mel/g; SAE)=758 nf/g;
Salt conc=0.005—-1 N
1.21 100 Idem; Saltcone3 N 26.5 BE 244
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TaBLE 8. Sorption coefficients for pesticides—Continued

log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
0.89av 100 Bentonite-C@<0.2 um); pH 6.7 26.5 BE 244
CE=0.88 ne/g;
Salt conc=0.005-1 N
1.49 100 Idem; Salt cone3 N 26.5 BE 244
0.94 100 Bentonite-Mg<0.2 um); pH 6.7 26.5 BE 244
CE=0.84 me/g;
Salt conc=0.005-1 N
[1.12]av 1.09- 4 soils; sil; pH 6.1-7.5. 20 BE 120
4.25% 0.01 M CaC}
[0.08] [1.62] 4.54 Warwick, Qld, soil; pH 6.3; BE 558
[2.63 0.01 M CaC}
[—-0.39 [1.24) 4.07* Rutherglen, Vic., soil; pH 4.8; BE 558
[2.36] 0.01 M CaC}
[-0.62 [1.35] 1.86 Wagga, N.S.W., soil; pH 5.1; BE 558
[1.08] 0.01 M CaC}
[—0.47] [1.32 2.81* Turretfield, S.A., soil; pH 5.2; BE 558
[1.63 0.01 M CaC}
[—1.06] [1.14] 1.09° Warracknabeal, Vic., soil; pH 8.0; BE 558
[0.63 0.01 M CaC}
[—0.23 [1.50] 3.20¢ Warracknabeal, Vic., soil; pH 8.4; BE 558
[1.86] 0.01 M CaC}
[—0.07] [1.35] 6.62 Balkuling soil; pH 5.6; BE 558
[3.84] 0.01 M CaC}
[—0.56] [1.35] 214 Kojonup soil; pH 5.5; BE 558
[1.24] 0.01 M CaC}
[-0.43 [1.66] 1.4 Warranine soil; pH 6.5; BE 558
[0.82] 0.01 M CaC}
[-0.33 [1.19 5.17 Yalanbee soil; pH 6.4; BE 558
[3.00] 0.01 M CaC}
[—0.26] [1.52] 2.85 Avondale soil; pH 5.9; BE 558
[1.65] 0.01 M CaC}
[—0.52] [1.52] 1.58 Badgingarra soil; pH 6.3; BE 558
[0.92] 0.01 M CaC}
[—1.54 [1.42] 0.19° Badgingarra soil; pH 6.3; BE 558
[0.17] 0.01 M CaC}
[—0.53 [1.24] 2.9 Beverley soil; BE 558
[1.69 0.01 M CaC}
[—0.16] [1.50] 3.78 Gabalong soil; pH 5.9; BE 558
[2.19 0.01 M CaC}
[—0.54] [1.64] 113 Perth soil; pH 5.9; BE 558
[0.66] 0.01 M CaC}
[-0.73 [1.24) 1.86° Tammin soil; pH 5.9; BE 558
[1.08] 0.01 M CaC}
0.91° 47.5 33.2 20.3 105 Melfort soil; pH 5.9 25 BE 260
(0.68 [6.09
0.04° [1.47] 53.3 27.5 19.2 6.46 Weyburn soil; pH 6.5 25 BE 260
(0.92 [3.75
—-0.10° [1.54] 5.3 25.3 69.5 4.15 Regina soil; pH 7.7 25 BE 260
(0.93 [2.41]
0.20° 69.3 12.3 18.5 4.07 Indian Head soil; pH 7.8 25 BE 260
(0.89 [2.36]
—0.52° [1.52] 81.6 104 8.0 1.77 Asquith soil; pH 7.5 25 BE 260
(0.97 [1.03
1.08° [1.52] 7 10 10 36.5 Sunway farm light peat; 22 BE 259
pH 5.2; CE=60 me/100 g
0.67° [1.59 45.5 15.9 6.6 12.0 Great House E.H.F. soil; 22 BE 259
pH 6.3; CE=18 me/100 g
0.46° [1.39 23 24.4 28.6 11.7 Toll Farm heavy peat; pH 7.4; 22 BE 259
CE=41me/100g
—-0.14° [1.30] 34.0 334 32.6 3.69 Trawscoed E.H.F. soil; 22 BE 259
pH 6.2; CE=12 me/100 g
—0.36° [1.36] 66.0 18.4 15.6 1.93 Weed Res. soil; pH 7.1; 22 BE 259

CE=11me/100g
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TaBLE 8. Sorption coefficients for pesticides—Continued
log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
—0.47° [1.29 36.0 40.4 23.6 1.76 Rosemaunde E.H.F. soil; 22 BE 259
pH 6.7; CE=14 me/100 g
1.43 Soil; experimentalliterature 217
1.63av 10 soilgliterature 87
0.61 Correlation lod<,—log Ky, 96
1.80, Correlation logK,—10g S 96
1.86
0.72, Correlation logK,.—log S(mp) 96
0.84
1.67 Correlation lod<,—logS 564
Fluometuron
-0.77 [1.62] 5.0 0.70 Eufala 1 fine s soil; 23 BE 300
[0.41] pH 6.4; 0.01 N CaGl
—-0.88 [1.52] 0.70° Idem; 0.5 N CaGl 300
[0.41]
—0.52 [1.32] 17.5 2.50 Norge 1 soil; pH 6.1; 23 BE 300
[1.45] 0.01 N CaC}
—0.56 [1.29 2.50° Idem; pH 5.9; 0.5 N CaGl 300
[1.45
—0.51° [1.50] 46 38 16 17 Norge soil; pH 6.6; BE 507
(0.93 [0.99 9.2 mg /100 g; 0.01 N CaGl
0.34 [1.72) 2.9 68.7 28.4 A Lanton soil; pH 6.4; BE 631
[4.12] CE=32.8me/100 g
[1.82)av 1.09- 4 soils; sil; pH 6.1-7.5; 20 BE 120
4.25 0.01 M CaC}
0.19av [2.43]av 23.4 67.5 9.1 1% Taloka soil(10—20 cm; pH 5.2; 20 BE 285
(two [0.64] CE=11me/100g; 0.01 N Cagl
sails) 22.0 62.2 15.8 0.90 Roxana soil(10-20 cm; pH 6.8; 20 BE 285
[0.52] CE=19 me/100 g; 0.01 M Cagl
—0.15av [2.30]av 24.2 62.0 13.8 0.70 Taloka soil(40-50 cm; pH 5.5; 20 BE 285
(two [0.417] CE=13me/100 g; 0.01 M Cagl
soils) 30.7 54.7 14.6 0.50 Roxana soil(40-50 cm; pH 7.1; 20 BE 285
[0.29] CE=19 me/100 g; 0.01 M Cagl
-0.4° [1.6]] 46.0 37.6 16.4 1% Norge soil; Ca-saturated; pH 6.6; 23 BE 476
(0.99 [0.99] CE=9.2me/100 g
0.18° 55.4 28.3 16.3 1% Calcic Luvisol; pH 5.5 25 BE 654
(0.74
0.66° 65.4 21.0 13.6 10.2 Humic Cambisol; pH 5.0 25 BE 654
(0.74
0.35 [2.28] 6 79 15 2.0 Lexington soil(0—4 cnj; no- BE 655
[1.16] tillage, no cover crop; pH 5.1;
CE=8.8 cmol/kg; 0.01 M CagGl
0.22 [2.46] 1.0¢ Idem (4—8 cm); pH 5.5; 655
[0.58] CE=7.3 cmol/kg
0.14 [2.42] 6 78 16 0.9 Idem (8—15 cm); pH 6.5 655
[0.52
0.23 [2.36] 7 80 13 1.3 Lexington soil(0—4 cm); convent. BE 655
[0.75] tillage, no cover crop; pH 5.5;
CE=7.7 cmol/kg; 0.01 M CaGl
0.33 [2.46] 6 80 14 Idem(4—-8 cm); pH 5.7; 655
CE=7.5 cmol/kg
0.14 [2.33] 7 78 15 1.1 Idem (8—15 cm; pH 6.3 655
[0.64]
0.47 [2.37] 7 78 15 2.3 Lexington soil(0—4 cnj; no- BE 655
[1.45] tillage, vetch cover crop; pH 4.7;
CE=9.6 cmol/kg; 0.01 M CaGl
0.02 [2.2]] 1.1 Idem (4—8 cm); pH 4.9; 655
[0.64] CE=7.2 cmol/kg
0.11 [2.39 0.9* Idem (8—15 cm); pH 5.7 655
[0.52
0.33 [2.39 6 80 14 15 Lexington soil(0—4 cm); convent. BE 655
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TaBLE 8. Sorption coefficients for pesticides—Continued

359

log Kq Sorbent compositiof%6)

log K? Other sorbent and solution data; Temp.

(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
[0.87] tillage, vetch cover crop; pH 5.0;

CE=7.7 cmol/kg; 0.01 M CagGl

0.34 [2.40Q] 6 79 15 Idem(4—-8 cm); CE=7.5 cmol/kg 655

0.21 [2.41] 5 80 15 1.1 Idem (8—15 cnj; pH 5.6; 655
[0.64] CE=7.7 cmol/kg

0.098° [2.32] 10.3 54.5 35.2 0.59 Dundee s@Mp horizon); BE 149

(0.90 pH 5.47; 0.01 M CaGl

[0.14] [1.97] 74.4 19.5 6.1 25 Aguadilla soil; CE=10 me/100 g; BE 304
[1.45] pH 7.4; 0.01 M CaGl

[0.25] [2.37] 27.6 35.6 36.8 13 Aguirre soil; CE=14.3 me/100 g; BE 304
[0.75] pH 9.0; 0.01 M CaGl

[1.00] [2.64] 16.6 13.0 70.4 39 Aguirre soil; CE=59.0 me/100 g; BE 304
[2.26] pH 8.4; 0.01 M CaGl

[0.42] [2.16] 14.9 39.3 45.8 372 Alonso soil; CE=13.8 me/100 g; BE 304
[1.86] pH 5.1; 0.01 M CaGl

[0.28] [1.95] 49.2 28.8 22.0 3% Altura soil; CE=27.6 me/100 g; BE 304
[2.15] pH 8.0; 0.01 M CaGl

[0.05] [2.05] 68.1 4.4 27.0 17 Bayamm soil; CE=5.0 me/100 g; BE 304
[0.99] pH 4.7; 0.01 M CaGl

[0.2g] [2.03] 56.4 8.0 35.9 34 Cabo Rojo soil; CE9.0 me/100 g BE 304
[1.80] pH 4.3; 0.01 M CaGl

[1.43 [2.17] 36.0 36.0 28.0 360 Caro Tiburones soil; pH 5.5; BE 304
[20.9] CE=86.0 me/100 g; 0.01 M Cagl

[0.59 [2.55 6.6 28.9 64.5 19 Catalina soil; CE=11.8 me/100 g; BE 304
[1.10] pH 4.7; 0.01 M CaGl

[0.37] [2.38] 47.2 17.4 35.4 1% Cartagena soil; CE36.1 me/100 g; BE 304
[0.99] pH 7.7; 0.01 M CaGl

[0.52] [2.44] 89.0 7.3 3.7 21 Catam soil; CE=6.9 me/100 g; BE 304
[1.22] pH 7.9; 0.01 M CaGl

[0.59] [2.43 43.4 25.2 31.4 25 Cintrona soil; CE=25.0 me/100 g; BE 304
[1.45] pH 8.3; 0.01 M CaGl

[—0.01] [1.93 58.8 23.4 17.8 20 Cayaguasoil; CE=7.3 me/100 g; BE 304
[1.16] pH 5.2; 0.01 M CaGl

[0.57] [2.17 13.3 34.8 51.9 479 Cialitos soil; CE=18.6 me/100 g; BE 304
[2.84] pH 5.4; 0.01 M CaGl

[0.63 [2.30] 22.7 37.4 39.9 3% Coloso soil; CE=23.0 me/100 g; BE 304
[2.15] pH 5.7; 0.01 M CaGl

[0.45] [2.05] 26.0 18.6 55.4 43 Corozal soil; CE=17.0 me/100 g; BE 304
[2.49] pH 4.6; 0.01 M CaGl

[0.45] [2.18] 23.4 24.8 51.8 32 Coto soil; CE=14.0 me/100 g; BE 304
[1.86] pH 7.7; 0.01 M CaCl

[0.27] [2.49 48.0 20.6 31.4 (0)) Estacim soil; CE=10.0 me/100 g; BE 304
[0.52] pH 5.9; 0.01 M CaGl

[0.69] [2.40Q] 39.1 29.7 32.2 3% Fe soil; CE=27.6 me/100 g; BE 304
[1.97] pH 7.5; 0.01 M CaGl

[0.37] [2.03] 15.0 50.7 34.3 33 Fortuna soil; CE=23.3 me/100 g; BE 304
[1.97] pH 5.4; 0.01 M CaGl

[0.28] [2.19 155 325 52.0 21 Fraternidad soil; pH 6.3; BE 304
[1.22] CE=36.6 me/100 g; 0.01 M Cagl

[0.40Q] [2.01] 11.1 23.8 65.1 472 Fraternidad soilLajas; pH 5.9; BE 304
[2.43 CE=58.0 me/100 g; 0.01 M Cagl

[0.63] [2.19 6.4 19.6 74.0 48 Guanica soil; CE=52.1 me/100 g; BE 304
[2.79] pH 8.1; 0.01 M CaGl

[0.17] [2.37] 84.4 8.4 7.2 11 Humacao soil; CE4.0 me/100 g; BE 304
[0.64] pH 6.3; 0.01 M CaGl

[0.37] [2.38] 10.1 50.9 39.0 1% Humata soil; CE=10.1 me/100 g; BE 304
[0.99 pH 4.5; 0.01 M CaGl

[0.17] [1.89 26.6 53.5 20.9 33 Josefa soil; CE16.8 me/100 g; BE 304
[1.97] pH 6.0; 0.01 M CaGl

[0.65] [2.46] 15.2 41.6 43.2 2% Juncos soil; CE13.4 me/100 g; BE 304
[1.57] pH 6.2; 0.01 M CaGl

[0.28 [1.92] 19.9 334 46.7 39 Mabi soil; CE=55.2 me/100 g; BE 304

[2.26] pH 7.0; 0.01 M CaGl
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DELLE SITE

TaBLE 8. Sorption coefficients for pesticides—Continued

log Kq Sorbent compositiof%6)

log K? Other sorbent and solution data; Temp.

(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.

[0.73] [2.28] 22.7 40.7 36.6 479 Mabi soil; CE=31.0 me/100 g; BE 304
[2.84] pH 5.7; 0.01 M CaGl

[0.42] [2.32 76.0 13.4 10.6 22 Machete soil; CE=8.0 me/100 g; BE 304
[1.28] pH 6.5; 0.01 M CaGl

[0.05] [1.90] 14.9 42.8 42.3 2% Mercedita soil; CE=19.9 me/100 g; BE 304
[1.39] pH 8.1; 0.01 M CaGl

[0.6]] [2.27] 26.3 27.7 46.0 378 Moca soil; CE=31.0 me/100 g; BE 304
[2.20] pH 5.8; 0.01 M CaGl

[—0.06] [1.66] 28.0 47.0 25.0 33 Mucara soil; CE=19.6 me/100 g; BE 304
[1.91] pH 5.8; 0.01 M CaGl

[0.52] [2.03 22.0 49.2 28.0 53 Nipe soil; CE=11.9 me/100 g; BE 304
[3.07] pH 5.7; 0.01 M CaGl

[0.37] [2.31] 59.4 28.2 12.4 20 Pandura soil; CE7.7 me/100 g; BE 304
[1.16] pH 5.7; 0.01 M CaGl

[—0.06] [1.63 134 43.6 43.0 35 Rio Piedras soil; pH 4.9; BE 304
[2.03 CE=11.5me/100g; 0.01 M Cagl

[0.45] [2.10] 39.0 24.6 36.4 39 Sabana Seca soil; pH 7.4; BE 304
[2.26] CE=23.0 me/100 g; 0.01 M Cagl

[0.57] [2.1]] 47.0 24.4 28.6 479 San Anfm soil; pH 7.4; BE 304
[2.84) CE=28.0me/100 g; 0.01 M Cagl

[0.61] [3.53 57.0 18.6 24.4 21 Santa Isabel soil; pH 7.4; BE 304
[1.22] CE=28.0me/100 g; 0.01 M Cagl

[0.84] [2.06] 46.0 20.0 34.0 104 Soller soil; CE=53.0 me/100 g; BE 304
[6.03] pH 6.9; 0.01 M CaGl

[0.13 [2.23 73.4 19.4 7.2 13 Talante soil; CE=4.0 me/100 g; BE 304
[0.81] pH 5.1; 0.01 M CaGl

[0.82] [2.39] 35.0 24.6 40.4 54 Toa soil; CE=36.0 me/100 g; BE 304
[2.96] pH 8.0; 0.01 M CaGl

[0.28] [2.21] 41.5 38.3 20.2 20 Toa soil; CE=13.0 me/100 g; BE 304
[1.16] pH 5.3; 0.01 M CaGl

[—0.69 [1.77] 60.9 25.1 14.0 0% Toa soil; CE=8.0 me/100 g; BE 304
[0.35] pH 6.0; 0.01 M CaGl

[0.65] [2.34] 73.7 12.6 13.7 35 Vega Alta soil; pH 5.0 BE 304
[2.03 CE=5.6 me/100 g; 0.01 M Cagl

[0.09] [1.92] 45.2 36.8 18.0 23 Via soil; CE=39.9 me/100 g; BE 304
[1.33 pH 5.1; 0.01 M CaGl

[0.40] [2.29 62.4 19.6 18.0 272 Vivi soil; CE=14.0 me/100 g; BE 304
[1.28] pH 4.8; 0.01 M CaGl

[0.77] [2.35] 15.0 23.4 61.6 45 Voladura soil; pH 4.3; BE 304
[2.67] CE=17.7 me/100 g; 0.01 M Cagl

0.40 [2.28] 4 48 47 2.3 Sharkey soil; pH 6.4; BE 656
[1.33 0.01 M CaC}

—0.20 [1.92) 11 74 15 1.3 Dundee soil; pH 5.9; BE 656
[0.75] 0.01 M CaC}

-0.16 [1.87] 2 80 18 1.6 Loring soil; pH 5.2; BE 656
[0.93 0.01 M CaC}

—-0.22 2.16 38 50 12 0.72 Beulah soil(0-7.5 cm); pH 6.8; BE 258
[0.42] CE=9.9 me/100 g; 0.01 M Cagl

—-0.28 2.25 35 52 13 0.30 Idem (7.5-15 cm; pH 6.9; 258
[0.29] CE=10.3 me/100 g

-0.31 2.34 34 51 15 0.28 Idem (15-30 cm); pH 7.0; 258
[0.22] CE=14.9me/100 g

-0.33 2.33 30 55 15 0.38 Idem (30-45 cm; pH 7.1; 258
[0.22] CE=16.0me/100 g

-0.35 2.37 35 52 13 0.33 Idem (45-60 cm; pH 7.2; 258
[0.19 CE=16.6 me/100 g

—0.45 2.34 43 46 11 0.28 Idem (60—90 cm; pH 7.3; 258
[0.16] CE=16.8 me/100 g

—0.26 2.48 39 47 14 0.31 Idem (90-120 cry;, pH 7.5; 258
[0.18] CE=16.4me/100g

2.67 [2.93 94* OM from peaty muck(Histoso) 24 BE 121
[54.5 soil; pH 5.5

2.24 Soil; experimentalliterature 217
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TaBLE 8. Sorption coefficients for pesticides—Continued

log Kq Sorbent compositiof%6)

log K? Other sorbent and solution data; Temp.

(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
0.95 Correlation lod<,—l0gKq,, 96
2.87 Correlation lod,.—logS 96
2.02 Correlation lod,.—log S(mp) 96
2.57 Cor relation lod<,—10g S 564

Heptachlor

3.16 4.90 25 40 35 1.8 Taichung soil; pH 6.8 25 BE 407
4.48 Aldrich humic acid 25 SE 407
4.48 Correlation lod,.—logS 564

a-Hexachlorocyclohexane

1.45° 79.6 4.8 15.6 0.75 Alluvial soil; pH 6.20; 26 BE 185

(1.60 [0.44] CE=18.6 me/100 g

1.72° 69.6 6.8 23.6 2.88 Lateritic soil; pH 6.30; 26 BE 185

(1.2 [1.67] CE=42.8 me/100 g

1.85° [3.34 45.6 7.8 45.6 5.52 Pokkali soil; pH 5.2; 26 BE 185

(0.99 [3.20 CE=19.2 me/100 g

2.70° 63.6 6.8 29.6 24%6 Kari soil; pH 3.3; 26 BE 185

(1.16 [14.3 CE=28.9 me/100 g
4.1 4.1 Lake Ontario sediment trap FM 49

material
3.42 Correlation lod<,—log K, 96
3.5 Correlation lod<,.—10g Ky(96) 49
3.90 Correlation lod<,.—logS 96
3.66 Correlation lod<,.—log S(mp) 96
3.53 Correlation lod,.—MCI 598
B-Hexachlorocyclohexane

2.66° [3.55] 22 Ca-Staten peaty muck 20 BE 390

(0.95 [12.9]

2.64° [3.53 Idem 390

(0.99

1.80° 6 Ca-Venado clay 20 BE 390

(0.86 [3.5] (50% Montmorillonite

1.78° Idem 390

(0.88

0.60° Ca-bentonitéMontmorillonite) 20 BE 390

(0.89

0.65° Idem 390

(0.88

0.33° Silica gel; pH 4.4 20 BE 390

(0.97

0.21° Idem 390

(0.99

0.71° 79.6 4.8 15.6 0.75 Alluvial soil; pH 6.20; 26 BE 185

(0.82 [0.44] CE=18.6 me/100 g

1.60° 69.6 6.8 23.6 2.88 Lateritic soil; pH 6.30; 26 BE 185

(1.20 [1.67] CE=42.8 me/100 g

1.90° 45.6 7.8 45.6 5.2 Pokkali soil; pH 5.2; 26 BE 185

(0.80 [3.20 CE=19.2 me/100 g

2.20° 63.6 6.8 29.6 246 Kari soil; pH 3.3; 26 BE 185

(0.80 [14.3] CE=28.9 me/100 g
3.41 Correlation lod,—log Ky, 96
3.23 Correlation lod<,—l0g Ky, 207
3.60 Correlation lod<,—log Ky, 108
4.50 Correlation lod<,.—logS 96
3.17 Correlation log<,.—log S(mp) 96
3.53 Correlation lod,.—MCI 598

y-Hexachlorocyclohexaneg(Lindane)

0.47° Ca-BentonitéMontmorillonite) 20 BE 390

(0.89

0.43° Idem 30 390
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DELLE SITE

TaBLE 8. Sorption coefficients for pesticides—Continued

log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
(0.9
0.84° Silica gel; pH 4.4 20 BE 390
(0.99
0.66° Idem 30 390
(0.96
0.48 100 Ca-bentonite 20.5 BE 506
[1.36] [2.86] 19(fine) 3.1 Svea sil soilA horizon); BE 119
pH 6.6; CE=26 me/100 g
[1.49] [2.75 17(fine) 5.4 Bearden sicl soilA horizon); BE 119
pH 7.7, CE=31 me/100 g
[1.30] [3.26] 19(fine) 11 Blue earth sil soilA horizon); BE 119
pH 7.7; CE=36 me/100 g
[2.27] [3.36] 8(fine) 8.3 Idem(B horizon); BE 119
pH 7.6; CE=27 me/100 g
[1.52] [3.10] 6(fine) 2.6 Brainerd fsl soikA horizon); BE 119
pH 5.4; CE=15 me/100 g
[1.68 [2.82] 19fine) 7.3 Canisteo 1A horizon); BE 119
pH 7.8; CE=44 me/100 g
[1.60] [2.89 29(fine) 5.2 Fargo sic soi(A horizon); BE 119
pH 7.0; CE=45 me/100 g
[1.08] [2.84] 36(fine) 1.7 Fargo sicl soilB horizon); BE 119
pH 7.2; CE=38 me/100 g
[1.36] [2.99 8(fine) 2.3 Fayette sil soilA horizon); BE 119
pH 5.4; CE=15me/100 g
[1.52] [2.88 24(fine) 4.3 Hegne sic soilA horizon); BE 119
pH 8.0; CE=40 me/100 g
[0.99] [2.91] 3(fine) 1.2 Hubbard Is soilA horizon); BE 119
pH 5.8; CE=7 me/100 g
[1.22] [2.76] 19fine) 2.9 Kranzburg sicl soilA horizon); BE 119
pH 6.6; CE=28 me/100 g
[1.39 [3.03 8(fine) 2.3 Lester fsl soilA horizon); BE 119
pH 6.3; CE=16 me/100 g
[1.15] [2.92] 2(fine) 1.7 Milaca sl soil(A horizon); BE 119
pH 5.7; CE=9 me/100 g
[1.23 [2.78] 13(fine) 2.8 Nicollet 1 soil(A horizon); BE 119
pH 6.0; CE=24 me/100 g
[1.35 [2.80] 18(fine) 3.5 Ontonagon c soilA horizon); BE 119
pH 5.2; CE=40 me/100 g
[1.43 [3.17] 1(fine) 1.8 Ulen sl soil(A horizon) BE 119
pH 8.3; CE=12 me/100 g
[1.29] [3.82 2(fine) 0.3 Ulen sl soil(B horizon BE 119
pH 8.6; CE=2 me/100 g
[1.17] [3.33 1(fine) 0.7 Zimmerman s soilA horizon); BE 119
pH 5.5; CE=4 me/100 g
[0.85] [2.8]] 9 68 21 1.9 Woodburn soil 20 BE 198
[1.1]
1.57 3.45 3.31 219 75.0 1.30 Eurosol-1; EEC laboratory BE 62
ringtest; pH 5.1; 0.01 M Cagl
1.61 3.04 3.4 64.1 22.6 3.70 Eurosol-2; EEC laboratory BE 62
ringtest; pH 7.4; 0.01 M Cagl
1.63 3.09 46.4 36.8 17.0 3.45 Eurosol-3; EEC laboratory BE 62
ringtest; pH 5.2; 0.01 M Cagl
1.05 2.86 4.1 75.7 20.3 1.55 Eurosol-4; EEC laboratory BE 62
ringtest; pH 6.5; 0.01 M Cagl
2.36 3.40 81.6 12.6 6.0 9.25 Eurosol-5; EEC laboratory BE 62
ringtest; pH 3.2; 0.01 M Cagl
-0.41 2.19 1.7 82.4 16.0 0.25 Eurosol-6; EEC laboratory BE 62
ringtest; pH 7.2; 0.01 M Cagl
0.46 [2.89 18.4 0.63 Gila soil 21 BE 657
[0.38]
0.74 [3.04] 12.6 0.87 Pachappa soil 21 BE 657
[0.50]
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TaBLE 8. Sorption coefficients for pesticides—Continued
log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
1.02 [3.06] 10.7 1.60 Kentwood soil 21 BE 657
[0.93]
0.56 [3.12 0.28 Pachappa sl soil; pH 7.4; 20 BE 529
0.005 M CaC}
0.36 [2.97] 0.28 Idem 30 BE 529
1.31 [3.00] 51.10 41.42 7.48 3.36 Honeywood soil 20.5 BE 506
[2.06
1.24 [3.01 78.21 14.15 7.64 2.90 Fox soil 20.5 BE 506
[1.68]
1.36 [3.09 62.02 20.45 1753 3.19 Brookston soil 20.5 BE 506
[1.89]
2.57 [2.98 66* Muck 205 BE 506
[38.3
1.30 2.60 18.9 26.3 54.8 4.24 Tsukuba soil; pH 6.5; 25 BE 642
0.01 M CaC}
0.98° Idem 642
(0.8
0.04 1.93 23.1 15.4 61.5 1.35 Kanuma soil; pH 5.7; 25 BE 642
0.01 M CaC}
0.36° Idem 642
(1.20
0.99° 1.42 Soil; clkaolinite); 20 BE 214
(0.79 pH 5.91; CE=12.4 me/100 g
1.30° 3.11 1.51 Soil; light cmontmorillonite; 20 BE 214
(0.91 pH 5.18; CE=13.2 me/100 g
1.57° 3.23 Soil; light c{montomorillite 20 BE 214
(0.82 pH 5.26; CE=28.3 me/100 g
1.88° 2.98 7.91 Soil; sl{allophang; 20 BE 214
(1.00 pH 5.41; CE=26.3 me/100 g
1.90° 2.88 10.4 Soil; clallophang; pH 4.89; 20 BE 214
(0.99 CE=35.0me/100 g
2.58° [3.47] 22 Ca-Staten peaty muck 10 BE 390
(0.99 [12.8
2.52° [3.47 Idem 20 390
(0.97
2.43° [3.32 Idem 30 390
(0.98
2.29° [3.19 Idem 40 390
(0.98
2.29° [3.19 Idem 40 390
(0.99
1.73° 6 Ca-Venado clay 10 BE 390
(0.87 [3.5] (50% Montmorillonite
1.66° Idem 20 390
(0.89
1.629 Idem 30 390
(0.8H
1.56° Idem 40 390
(0.8
-1.28° 0.10 Portage soil; GE7.0 me/100 g; BE 91
(0.86) 0.01NCd"; pH 8
—0.44 [2.56]
-0.32° 0.13 Michaywe soil; CE 7.0 me/100 g; BE 91
(0.89 0.01NC&a™*; pH8
0.54 [3.42
-0.03° 0.12 Delta soil; CE5.0 me/100 g; BE 91
(0.95 00LNCd™"; pHS8
0.24 [3.16]
—0.34° 1.14 Ann Arbor soil; CE6.9 me/100 g; BE 91
(0.74 0.01NCd"; pH 8
1.18 [3.12]
2.95° [3.31] 52 34 14 75.3 Soil; organic; pH 6.1 BE 264
(0.98 [43.7]

J. Phys. Chem. Ref. Data, Vol. 30, No. 1, 2001



364

DELLE SITE

TaBLE 8. Sorption coefficients for pesticides—Continued

log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
1.20° [3.04] 56 30 14 2.5 Beverly soil; pH 6.8 BE 264
(0.97 [1.45]
0.90° [3.29 915 15 7 0.7 Plainfield soil; pH 7.0 BE 264
(0.99 [0.41]
0.95° [3.31] 79.6 4.8 15.6 0.7% Alluvial soil; pH 6.20; 26 BE 185
(0.90 [0.44] CE=18.6 me/100 g
1.40° 69.6 6.8 23.6 2.88 Lateritic soil; pH 6.30; 26 BE 185
(0.80 [1.67] CE=42.8 me/100 g
1.50° 45.6 7.8 45.6 5.52 Pokkali soil; pH 5.2; 26 BE 185
(0.80 [3.20 CE=19.2 me/100 g
2.65° [3.50] 63.6 6.8 29.6 24% Kari soil; pH 8.3; 26 BE 185
(1.10 [14.3] CE=28.9 me/100 g
2.87 av 38 48 14 0.68 Commerce soil; pH 6.7 BE 575
(three 56 30 14 1.12 Tracy soil; pH 6.2 BE 575
soils) 12 56 32 2.01 Catlin soil; pH 6.2 BE 575
0.89° 12.9 64.3 19.6 0.76 Alfisol; pH 7.5 22 BE 181
(0.8
1.23° Cellulose 22 BE 181
1.9
2.47° [3.21] 14.4 27.5 26.8 311 Lake sediment; pH 5.3 23 BE 463
(0.92 [18.0] (0.1ug lindane/mg sedin.
2.48° [3.22 Idem (0.2 ug/mg 463
(0.89
2.52° [3.26] Idem (0.5 ug/mg 463
(0.92
2.52° Idem (1.0 ug/mg 463
(0.86
2.53° Idem (2.0 ug/mg 463
(0.79
2.64° Idem (5.0 ug/mg 463
(0.76
1.92 3.27 2-4 Boonton Reservoir sed.; pH 8.3 BE 421
3.04 54.3 Boonton sed. humic acid ED 421
1.38° [3.17] 71 22 7 2.8 Big Creek sediment; pH 6.6 BE 264
(0.96 [1.62]
3.4Y av 65-83 Eight sludges from two water 225 BE 535
treatment plants
2.7 58.03 Sanhedron soil humic acid,; 24 BE 220
pH 6.5
1.8 48.71 Sanhedron soil fulvic acid; 24 BE 220
pH 6.5
15 54.22 Suwannee River humic acid,; 24 BE 220
pH 6.5
15 53.78 Suwannee River fulvic acid,; 24 BE 220
pH 6.5
2.86 Peat humic acid ED 423
2.15 Bermeo soil humic acid ED 423
4.3 4.1 Lake Ontario sediment trap FM 49
material
1.90 [2.30] 40.0 Chitin in seawate(2.5 g/b); 22 BE 492
salinity 36.52%o
1.83 [2.23 Idem (4 g/L) 492
1.79 [2.19 Idem (6.25 g/L 492
1.78 [2.17] Idem (7.5 g/L) 492
1.74 [2.14] Idem (10 g/L) 492
1.68 [2.08] Idem (12.5 g/ 492
4.02 Cyanopropy!l column 20-25 RPLC 579
2.89%° 58.03 Prediction by limiting vapor 23 LSC 363
sorption on soil humic acid
2.96 Soil; experimentalliterature 217
3.03 av 3 soilgliterature 87
2.98 av 94 literature data 562
3.33 Correlation lod<,—l10g Ky, 96
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TaBLE 8. Sorption coefficients for pesticides—Continued

365

log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
35 Correlation lod<,.—l0g K(96) 49
3.57 Correlation lod,.—log$S 96
3.60 Correlation lod<,.—log S(mp) 96
4.09 Correlation lod,.—logS 564
3.54 Correlation log<,.—MCI 578
[3.68] Correlation logK,,—MCI 501
Hexazinone(pK ,=1.09-1.23 Ref. 234
0.04 1.41 12 3 4.27 Forest s@¢0-5 cmj; pH 4.10; 25 BE 301
CE=12.1 cmol/kg; 0.01 M CaGl
—0.70 1.29 10 5 1.02 Idert6—10 cm); pH 4.22; 301
CE=8.1 cmol/kg
-1.2 0.92 8 3 0.76 Ideni15—-20 cm; pH 4.64; 301
CE=6.3 cmol/kg
-0.10 1.40 8 3 3.19 Forest sdD—5 cm); pH 4.99; 25 BE 301
CE=8.9 cmol/kg; 0.01 M CaGl
—0.66 1.08 8 3 1.83 Identb—10 cm; pH 5.11; 301
CE=5.6 cmol/kg
-1.33 0.79 7 4 0.76 Iderl5-20 cm; pH 5.30; 301
CE=4.2 cmol/kg
-1.61 1.30 4 3 0.12 Idert65—70 cm; pH 5.80; 301
CE=1.3 cmol/kg
-0.11 0.97 8 4 8.25 Forest sdlD—5 cm); pH 5.45; 25 BE 301
CE=17.7 cmol/kg; 0.01 M CaGl
—0.70 1.09 9 4 1.61 Identb—10 cm); pH 5.01; 301
CE=14.4 cmol/kg
-1.15 0.91 6 4 0.87 Iderfl5—-20 cm; pH 5.20; 301
CE=10.2 cmol/kg
—-0.10 1.18 9 4 5.27 Forest sdD—5 cm); pH 4.76; 25 BE 301
CE=10.9 cmol/kg; 0.01 M CaGl
—0.90 0.97 9 4 1.34 Idert6—10 cm); pH 4.79; 301
CE=28.9 cmol/kg
—1.08 0.99 9 4 0.86 Iderfl5-20 cm; pH 5.02; 301
CE=6.9 cmol/kg
-0.16 1.34 3 4 3.18 Forest s@gd—5 cm); pH 5.04; 25 BE 301
CE=6.9 cmol/kg; 0.01 M CaGl
—0.61 1.12 3 4 1.88 Idert6—10 cm); pH 4.92; 301
CE=5.1 cmol/kg
—0.45 1.32 2 5 1.70 Idenl5—-20 cm; pH 4.73; 301
CE=5.9 cmol/kg
—-0.03 1.03 7 4 8.73 Forest sdd—5 cm); pH 5.06; 25 BE 301
CE=11.2 cmol/kg; 0.01 M CaGl
—0.88 1.17 4 4 0.83 Idert6—10 cm); pH 4.94; 301
CE=6.3 cmol/kg
-1.22 1.01 1 3 0.59 Iderfl5—20 cn; pH 4.81; 301
CE=8.1 cmol/kg
-1.62 1.30 0 1 0.12 Idert65—70 cm; pH 5.60; 301
CE=2.1 cmol/kg
—0.57° 26 63 11 0.63 Taloka sdifp horizon; pH 5.6; 22 BE 234
(0.87 0.01 M CaC}
0.07° 38 50 12 2.41 Mountainburg séda-A-B hor); 22 BE 234
(0.87 pH 5.5; 0.01 M CaGl
0.38° [1.52] 44 47 90 7.31 IdentOa-A horizon; pH 6.4; 22 BE 234
(0.99 0.01 M CaC}
—0.23° [1.53] 37 45 18 1.73 IdentB horizon; pH 4.0; 22 BE 234
(0.96 0.01 M CaC}
-0.70° [1.15 56 29 15 1.40 Fallsington soil; pH 5.6; BE 658
(0.95 [0.81] CE=4.8me/100 g
0.00° [1.40Q] 5 64 31 4.02 Flanagan soil; pH 5.0; BE 658
(1.09 [2.33 CE=23.4me/100 g BE 658
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DELLE SITE

TaBLE 8. Sorption coefficients for pesticides—Continued

log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
Ipazine (pK,=1.85 Ref. 247
1.42 291 3.27 Hickory Hill sediment; coarse si 25 BE 130
fraction (20—50 um)
1.68 [3.39 66.0 18.4 15.6 1.93 Begbroke soil; pH 7.1; 0.1 M CaCl 22 BE 638
3.22 Soil; experimentdlliterature 217
3.55 Correlation lod<,—l0gKqy, 96
3.09 Correlation lod,.—logS 96
3.10 Correlation lod<,.—log S(mp) 96
2.76 Correlation lod<,.—logS 564
2.74 Correlation lod<,.—MCI 598
Isocil (pK,=9.1, Ref. 679
0.31 Silica gel(0.59—-0.07 mn(Grace 25 BE 99
Div. Chem., Baltimore, Md;
pH 5.2
0.58 Idem 0 99
0.31 Idem; pH 3.5 25 99
0.97° Idem 0 99
0.9
0.3° 100 lllite No. 35(0.83 mm(Fithian, 25 BE 99
0.9 IIl.); pH 7.4
0.79° Idem 0 99
0.9
0.1° 100 Montmorillonite No. 2%0.83 mm) 25 BE 99
1.2 (J. C. Lane Track, Upton, Wyp. 99
pH 6.7
0.49° Idem 0 99
(1.9
—-1.07° 100 Kaolinite(0.24—1.68 mm 25 BE 99
1.2 (Merck, NFV); pH 6-7
-3.6° Idem 0 99
1.9
2.05% Humic acid(0.59-0.2 mm 25 BE 99
(0.7 extracted from soil; pH 6-7
2.19% Idem 0 99
(0.7)
2.11 Soil; experimentalliterature 217
1.81 Correlation lod,.—log$S 564
2.23 Correlation lod,.—MCI 578
Leptophos
3.66 [3.93 94* OM from peaty much(Histoso) 24 BE 121
[54.5 soil; pH 5.5
3.97 Soil; experimentdlliterature 217
3.43 Correlation lod<,.—logS 564
Linuron
1.45° Bentonite; 0.01 M CagGl 22 BE 144
(0.78
[2.43] av 1.09- 4 soils; silt loam; pH 6.1-7.5. 20 BE 120
4,25 0.01 M CaC}
[0.78] [2.36] 4.54 Warwick, Qld, soil; pH 6.3; BE 558
[2.63 0.01 M CaC}
[0.74] [2.37] 4.07 Rutherglen, Vic., soil; pH 4.8; BE 558
[2.36] 0.01 M CaC}
[0.43 [2.40Q] 1.86° Wagga, N.S.W., soil; pH 5.1; BE 558
[1.08] 0.01 M CaC}
[0.47] [2.26] 2.81* Turretfield, S. A., soil; pH 5.2; BE 558
[1.63] 0.01 M CaC}
[0.29] [2.49] 1.09° Warracknabeal, Vic., soil; pH 8.0; BE 558
[0.63 0.01 M CaC}
[0.65] [2.38 3.20¢ Warracknabeal, Vic., soil; pH 8.4; BE 558
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TaBLE 8. Sorption coefficients for pesticides—Continued

367

log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
[1.86] 0.01 M CaC}
[0.58 [2.00] 6.62° Balkuling soil; pH 5.6; BE 558
[3.84] 0.01 M CaC}
[0.47] [2.32] 2.14 Kojonup soil; pH 5.5; BE 558
[1.24] 0.01 M CaC}
[0.29] [2.38] 1.42 Warranine soil; pH 6.5; BE 558
[0.82] 0.01 M CaC}
[0.58] [2.10] 517 Yalanbee soil; pH 6.4; BE 558
[3.00] 0.01 M CaC}
[0.54] [2.32] 2.85 Avondale soil; pH 5.9; BE 558
[1.65] 0.01 M CaC}
[0.5]] [2.55] 1.58 Badgingarra soil; pH 6.3; BE 558
[0.92] 0.01 M CaC}
[—0.80] [2.16] 0.19 Badgingarra soil; pH 6.3; BE 558
[0.17] 0.01 M CaC}
[0.67] [2.38 2.9 Beverley soil; BE 558
[1.69 0.01 M CaC}
[0.78] [2.44] 3.78 Gabalong soil; pH 5.9; BE 558
[2.19 0.01 M CaC}
[0.23 [2.4]7] 1.13 Perth soil; pH 5.9; BE 558
[0.66] 0.01 M CaC}
[0.55] [2.52] 1.86° Tammin soil; pH 5.9; BE 558
[1.08] 0.01 M CaC}
1.99° 475 33.2 20.3 105 Melfort soil; pH 5.9 25 BE 260
0.77 [6.09]
1.28° 53.3 27.5 19.2 6.46 Weybum soil; pH 6.5 25 BE 260
(0.70 [3.75]
1.26° 53 25.3 69.5 4.15 Regina soil; pH 7.7 25 BE 260
(0.70 [2.41]
1.25° 69.3 12.3 18.5 4.07 Indian Head soil; pH 7.8 25 BE 260
(0.69 [2.36]
0.84° 81.6 10.4 8.0 1.77 Asquith soil; pH 7.5 25 BE 260
(0.79 [1.03
1.09° [2.80] 66.0 18.4 15.6 1.93 Begbroke soil; pH 7.1; 22 BE 462
(~0.9 1:10 soil:water; 0.1 M CaGl
1.03 [2.75] Idem 638
0.64° [2.36] 66.0 18.4 15.6 1.93 Begbroke soil; pH 7.1; 22 BE 462
(~0.9 1:1 soil:water; 0.01 M CaGl
0.43° [2.15] 66.0 18.4 15.6 1.93 Begbroke soil; pH 7.1; 22 BE 462
(~0.9 4:1 soil;water; 0.1 M CaGl
1.39° 3.28 75 1.3 Eurosol-1; ¢ soil; pH 5.1; BE 583
(0.97 0.01 M CaC}
0.96° 2.39 22.6 3.7 Eurosol-2; sil; pH 7.4; BE 583
(1.02 0.01 M CaC}
1.00° 2.46 17.0 3.45 Eurosol-3; 1; pH 5.2; BE 583
(1.0 0.01 M CaC}
0.48° 2.29 20.3 1.55 Eurosol-4; si; pH 6.5; BE 583
(1.09 0.01 M CaC}
2.09° 6.0 9.25 Eurosol-5; Is; pH 3.2; BE 583
(0.83 0.01 M CaC}
2.50° 7 10 10 36.5 Sunway farm light peat; 22 BE 259
pH 5.2; CE=60 me/100 g
1.86° 455 15.9 6.6 12.0 Grat House E.H.F. soil; pH 6.3; 22 BE 259
CE=18me/100g
1.80° 23 24.4 28.6 11.7 Toll Farm heavy peat; pH 7.4; 22 BE 259
CE=41me/100g
1.70° 34.0 334 32.6 3.69 Trawscoed E.H.F. soil; pH 6.2; 22 BE 259
CE=12me/100g
1.67° 66.0 18.4 15.6 1.93 Weed Res. soil; pH 7.1; 22 BE 259
CE=11me/100g
1.54° 36.0 40.4 23.6 1.76 Rosemaunde E.H.F. soil; pH 6.7; 22 BE 259
CE=14me/100g
1.83° 455 15.9 6.6 12 Great House E.H.F. soil; pH 6.3; 22 BE 144
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DELLE SITE

TaBLE 8. Sorption coefficients for pesticides—Continued

log Kq Sorbent compositiof%6)

log K? Other sorbent and solution data; Temp.

(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.

(0.79 CE=18me/100g; 0.1 M CagGl

1.66° 66.0 18.4 15.6 1.93 Weed Res. Orgn. soil; pH 7.1; 22 BE 144

0.79 CE=11me/100g; 0.1 M CaGl

0.36° 9.8 0.1 Soil; s, mesic; pH 7.0; BE 72

(0.89 [0.06] SAW)=14.8 nf/g

0.68° 15.0 1.0 Soil; s, mixed, mesic; pH 7.6; BE 72

(0.85 [0.58] SA(W)=18.1nf/g

0.69° 13.0 13 Soil; s, mixed, mesic; pH 7.3; BE 72

0.79 [0.81] SA(W)=30.3 nf/g

0.98° 6.8 15 Soil; s, mixed, mesic; pH 7.1; BE 72

0.73 [0.87] SAW)=15.2 nf/g

0.90° [2.93 315 1.6 Soil; s, clay, mesic; pH 6.6; BE 72

(0.94 [0.93 SAW)=72.4nfl/g

1.26° 10.6 19 Soil; s, mesic; pH 4.2; BE 72

(0.82 [1.10] SA(W)=38.6 nf/g

1.11° 18.3 12 Soil, s, mesic; pH 6.9; BE 72

0.77 [0.70] SA(W)=55.8 nf/g

1.36° [2.94] 4.5 4.6 Soil, s, mesic; pH 3.7; BE 72

(0.89 [2.67] SAW)=22.4nflg

0.73° 15 1.3 12 Bassendean soil; pH 5.0; BE 143

(0.85 [0.70] CE=2.4 cmol/kg;
SA(N,)=0.4 nf/g; 0.005 M CaCJ

0.56° 8.3 15.3 1% Gascoyne soil; CE 24.8 cmol/kg; BE 143

0.7 [0.99 pH 6.9; SAN,)=22.5nt/g;
0.005 M CaC}

0.42 2.5 13.6 0% Cobiac soil; CE=3.5 cmol/kg; BE 143

(0.70 [0.35] pH 5.1; SAN,)=13.4 n?/g;
0.005 M CaC}

1.43° 14.2 63.7 4% Wellesley soil; CE=43.0 cmol/kg; BE 143

(0.81 [2.67] pH 5.9; SAN,)=73.1n?/g;
0.005 M CaCJ

[1.08 [3.38 1 0.5 Lakewood soilA horizon); BE 242
pH 8.6; CE=1.8 me/100 g

[0.86] [3.78 5 0.12 Idem(B horizon; pH 4.5 BE 242
CE=1.4me/100¢g

[1.05] [2.75] 20 2.0 Sassafras sdih horizon); BE 242
pH 5.2; CE=7.7me/100 g

[1.04] [3.34] 30 0.5 Idem(B horizon; pH 5.1; BE 242
CE=7.1me/100¢g

[1.16] [2.75] 17 2.6 Collington soilA horizon); BE 242
pH 4.9; CE=12.8 me/100 g

[0.68] [2.90] 19 0.6 Idem(B horizon; pH 5.7; BE 242
CE=11.0me/100 g

[0.83 [2.75 11 1.2 Colts Neck soi(A horizon); BE 242
pH 4.2; CE=7.7 me/100 g

[0.55] [2.65] 15 0.8 Idem(B horizon; pH 4.6; BE 242
CE=8.4me/100g

[1.07] [2.84] 21 1.7 Annandale soilA horizon); BE 242
pH 5.9; CE=11.3 me/100 g

[0.80] [2.68] 24 1.3 Idem(B horizon); pH 6.8; BE 242
CE=12.0me/100 g

[1.14] [2.94] 31 1.6 Bermudian soilA horizon); BE 242
pH 6.0; CE=13.2 me/100 g

[0.89 [2.99 35 0.8 Idem(B horizon); pH 6.0; BE 242
CE=12.6 me/100 g

[0.94] [2.66] 20 1.9 Whippany soi(A horizon); BE 242
pH 5.6; CE=9.4 me/100 g

[0.54] [2.77] 21 0.6 Idem(B horizon; pH 6.2; BE 242
CE=16.9 me/100 g

[1.13 [2.67] 24 2.9 Dutchess soilA horizon); BE 242
pH 5.4; CE=12.7 me/100 g

[1.13 [3.01] 22 1.3 Idem(B horizon; pH 5.8; BE 242
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TaBLE 8. Sorption coefficients for pesticides—Continued
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log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
[1.02] [2.79] 17 1.7 Squires soilA horizon); BE 242
pH 6.6; CE=7.0 me/100 g
[0.70] [2.70] 16 1.0 Idem(B horizon); pH 6.9; BE 242
CE=7.5me/100g
[1.13] [2.75] 20 2.4 Washington soilA horizon); BE 242
pH 6.1; CE=11.2 me/100 g
[0.70] [2.55] 21 1.4 Idem(B horizon); pH 6.5; BE 242
CE=9.2me/100g
[2.20] [2.64] 63* Mesic peat(acid treateg BE 477
[36.5] 0.01 M CaC}
2.59° [2.94] 76 OM from peat soil; 0.1 M CaGl 22 BE 144
(0.95 [44]
2.65 [3.00] 76* OM from peat soil; 0.1 M BaGl BE 270
[44]
2.37% Peat humic acid; 0.1 M Bagl BE 270
0.98 2.94 27.4 72.1 1.1 Bear Creek 5290 sedim.; pH 5.7 25 BE 478
1.26 2.66 21.5 77.2 3.9 Bear Creek 5356 sedim.; pH 4.4 25 BE 478
0.67 2.56 37.6 59.7 1.3 Lake Chicot 5636 sedim.; pH 6.3 25 BE 478
0.48 2.74 48.1 30.9 0.55 Lake Chicot 5643 sedim.; pH 7.3 25 BE 478
0.80 2.65 14.2 85.3 1.4 Lake Chicot 5700 sedim.; pH 6.2 25 BE 478
0.93 2.82 18.6 80.9 1.3 Wolf Lake 6262 sedim.; pH 4.5 25 BE 478
0.77 2.93 54.4 25.6 0.69 Wolf Lake 6268 sedim.; pH 7.7 25 BE 478
0.95 2.81 45.0 49.6 1.4 Wolf Lake 6272 sedim.; pH 5.7 25 BE 478
0.85 2.94 47.8 51.8 0.81 McWilliams Pond 1 sedim.; pH 5.8 25 BE 478
0.65 2.81 67.3 30.8 0.69 McWilliams Pond 2 sedim.; pH 6.8 25 BE 478
1.20 2.82 42.6 57.2 2.9 Beaver Pond sedim.; pH 5.2 25 BE 478
0.34 2.65 88.6 9.9 0.51 Lake Washington sedim.; pH 7.7 25 BE 478
[3.02] 52.54 Humic acid from peat; pH 5.0 BE 242
[3.03 Idem; pH 5.3 242
[3.29 Idem; pH 4.4 242
[3.48] Idem; pH 4.2 242
2.84% Humic acid from a black 5 BE 396
(0.78 chernozemic Ah hor(56.4% Q;
saturated with A"
2.80% Idem; saturated with Al 25 396
(0.79
2.96% Idem; saturated with Fé 5 396
(0.68
2.86% Idem; saturated with Fé 25 396
(0.79
2.79% Idem; saturated with Cti 2 396
(0.79
2.72% Idem; saturated with Cti 25 396
(0.72
2.74% Idem; saturated with 2 5 396
(0.74
2.70% Idem; saturated with 2 25 396
(0.74
2.72% Idem; saturated with Ri 5 396
(0.89)
2.68% Idem; saturated with Rf 25 396
(0.89
2.76% Idem; saturated with Ga 5 396
(0.72
2.71% Idem; saturated with Ga 25 396
0.73
2.97% Idem; saturated with H 5 396
0.73
2.92% Idem; saturated with H 25 396
(0.80
3.83 Patuxent River colloidal fraction; 20 BE 406

TOC=49.0 mg/L. Salinity= 13.5%o
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DELLE SITE

TaBLE 8. Sorption coefficients for pesticides—Continued

log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
3.79 Idem; TOG=52.5 mg/L; 406
salinity=14.5/mL
2.67 Cyanopropyl column; ring test RPLC 581
291 Soil; experimentalliterature 217
2.94av 33 soilgliterature 87
1.80 Correlation lod<,—log K, 96
2.93 Correlation lod,.—logS 96
2.80 Correlation log<,.—log S(mp) 96
2.61 Correlation lod<,—logS 564
Malathion
[0.63 [2.93 1 0.5 Lakewood soilA horizon); BE 242
pH 4.6; CE=1.8 me/100 g
[0.39 [3.31 5 0.12 Idem(B horizon; pH 4.8 BE 242
CE=1.4me/1009
[1.47] [3.17] 20 2.0 Sassafras sdif horizon); BE 242
pH 5.2; CE=7.7 me/100 g
[0.62] [2.92] 30 0.5 Idem(B horizon; pH 5.3; BE 242
CE=7.1me/100g
[1.67] [3.25] 17 2.6 Collington soilA horizon); BE 242
pH 5.7; CE=12.8 me/100 g
[1.00] [3.22 19 0.6 Idem(B horizon; pH 5.7; BE 242
CE=11.0me/100¢g
[0.90] [2.82] 11 1.2 Colts Neck soi(A horizon); BE 242
pH 5.7; CE=7.7 me/100 g
[0.53 [2.63 15 0.8 Idem(B horizon; pH 4.7; BE 242
CE=8.4me/100g
[1.74] [3.571] 21 1.7 Annandale soilA horizon); BE 242
pH 6.2; CE=11.3 me/100 g
[1.24] [3.12] 24 1.3 Idem(B horizon); pH 6.5; BE 242
CE=12.0 me/100 g
[1.73] [3.53 31 1.6 Bermudian soilA horizon); BE 242
pH 6.4; CE=13.2 me/100 g
[1.19] [3.29 35 0.8 Idem(B horizon); pH 5.2; BE 242
CE=12.6 me/100 g
[1.18 [2.90] 20 1.9 Whippany soilA horizon); BE 242
pH 5.7; CE=9.4 me/100 g
[0.46] [2.68] 21 0.6 Idem(B horizon; pH 5.7; BE 242
CE=16.9 me/100 g
[1.76] [3.29 24 2.9 Dutchess soilA horizon); BE 242
pH 5.8; CE=12.7 me/100 g
[1.17] [3.06] 22 1.3 Idem(B horizon; pH 5.6; BE 242
CE=5.8me/100g
[1.70] [3.47] 17 1.7 Squires soilA horizon); BE 242
pH 6.5; CE=7.0 me/100 g
[0.80] [2.8]] 16 1.0 Idem(B horizon; pH 6.7; BE 242
CE=7.5me/100g
[1.4]] [3.03] 20 2.4 Washington soilA horizon); BE 242
pH 6.1; CE=11.2 me/100 g
[0.77] [2.62] 21 1.4 Idem(B horizon; pH 5.8; BE 242
CE=9.2me/100g
[2.82]av 52.54 4 humic acid samples from peat; BE 242
pH 5.1-5.3
3.26av 20 soilgliterature 87
2.50 Correlation log<,—log Ky, 96
2.83 Correlation lod<,—logS 96
3.29 Correlation log<,.—log S (mp) 96
2.45 Correlation lod<,.—logS 564
Methazole
2.71 100 Ca—montmorillonite; pH 6 24 BE 121
3.16 [3.42 94* OM from peaty muck(Histoso) 24 BE 121
[54.5] soil; pH 6.5
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TaBLE 8. Sorption coefficients for pesticides—Continued
log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
3.42 Soil; experimentalliterature 217
3.54 Correlation lodg,.—logS 564
Methiocarb
1.23° 75 1.3 Eurosol-1; c; pH 5.1; BE 583
0.83 0.01 M CaC}
1.02° 2.45 22.6 3.7 Eurosol-2; sil; pH 7.4; BE 583
(0.89 0.01 M CaC}
0.92° 2.38 17.0 3.45 Eurosol-3; 1; pH 5.2; BE 583
(0.91 0.01 M CaC}
0.58° 2.38 20.3 1.55 Eurosol-4; si; pH 6.5; BE 583
(0.92 0.01 M CaC}
1.76° 6.0 9.25 Eurosol-5; Is; pH 3.2; BE 583
(0.79 0.01 M CaC}
[2.32)av 1.09 2 Batcombe sil soils; 20 BE 120
25T pH 7.5; 6.7. 0.01 M CaGl
Methoxychlor
1.72 4.61 0.13 Hickory Hill sedim.; 6>50 um) 25 BE 108
3.42 4.90 3.27 Idem; coarse (§0—20um) 108
3.26 4,96 1.98 Idem; medium &0-5 um) 108
3.15 5.00 1.34 Idem; fine $6—2 um) 108
3.04 4.96 1.20 Idem; €2 um) 108
0.92 3.99 0.09 Doe Run sedim.; s 25 BE 108
3.34 4.90 2.78 Idem; coarse si 108
3.23 4.86 2.34 Idem; medium si 108
3.36 4.90 2.89 Idem; fine si 108
3.38 4.86 3.29 Idem; ¢ 108
1.98 4.23 0.57 Oconee River sedim.; s 25 BE 108
3.40 4.93 2.92 Idem; coarse si 108
3.30 5.00 1.99 Idem; medium si 108
3.32 4.97 2.26 Idem; fine si 108
4.99 Cyanopropyl column 20-25 RPLC 579
4.90 Soil; experimentalliterature 217
4.69 Correlation lod<,.—l0g Ky, 96
5.54 Correlation lod<,.—log S(mp) 96
5.03 Correlation lod<,.—logS 564
4.63 Correlation log<,.—MCI 598
Methyl parathion
1.82° 100 Na—montmorillonité<2 um) 20 BE 246
(1.03
1.75° 100 Ca—montmorillonite<2 um) 20 BE 246
(1.66
2.17° 100 Fe—montmorillonite<2 um) 20 BE 246
(1.49
1.13° 18.4 45.3 38.3 3.87 Webster soil; pH 7.3;€8.7 23 BE 102
(0.79 me/100 g; 0.01 N CaGl
0.60° 65.8 19.5 14.7 0.90 Cecil soil; pH 5.6; €EB.8 23 BE 102
(0.89 me/100 g; 0.01 N CaGl
0.43° 93.8 3.0 3.2 0.56 Eustis soil; pH 5.6; €B.2 23 BE 102
(0.86 me/100 g; 0.01 N CagGl
1.24 [2.87)] 37.7 4.03 Mollic-Solonetz soil 20 BE 659
[2.34]
0.96 [3.12 46.4 1.19 Idem 659
[0.69]
1.08 [2.59 9.5 5.30 Humic Cambisol 20 BE 659
[3.08
1.21 [2.59 15.9 7.13 Idem 659
[4.15]
0.56 [2.97] 62.0 0.77 Pellic Vertisol 20 BE 659
[0.45]
0.51 [3.18 48.5 0.36 Chromic Luvisol 20 BE 659
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TaBLE 8. Sorption coefficients for pesticides—Continued

DELLE SITE

log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
[0.21]
0.74 [2.59 10.7 2.40 Humic Cambisol 20 BE 659
[1.40]
1.44 [2.67] 13.6 10.2 Idem 659
[5.93]
3.99 Soil; experimentalliterature 217
3.71av 7 soilgliterature 87
2.93 Correlation lod<,—l0g Ky, 96
3.02 Correlation lod,.—logS 96
3.47 Correlation lod,.—log S(mp) 96
2.67 Correlation lod<,.—logS 564
Metobromuron
[0.54] [2.12] 4.54 Warwick, Qld, soil; pH 6.3; BE 558
[2.63] 0.01 M CaC}
[0.30] [1.93 4.07 Rutherglen, Vic., soil; pH 4.8; BE 558
[2.36] 0.01 M CaC}
[—0.01] [1.96] 1.86° Wagga, N.S.W., soil; pH 5.1; BE 558
[1.08 0.01 M CaC}
[0.02] [1.87] 2.8 Turretfield, S. A., soil; pH 5.2; BE 558
[1.63] 0.01 M CaC}
[-0.18 [2.02] 1.09 Warracknabeal, Vic., soil; BE 558
[0.63] pH 8.0; 0.01 M CaGl
[0.27] [2.00] 3.20° Warracknabeal, Vic., soil; BE 558
[1.86] pH 8.4; 0.01 M CaGl
[0.25] [1.67)] 6.62 Balkuling soil; pH 5.6; BE 558
[3.84] 0.01 M CaC}
[0.10] [2.01] 2.14 Kojonup soil; pH 5.5; BE 558
[1.24) 0.01 M CaC}
[—0.02] [2.07] 1.42 Warranine soil; pH 6.5; BE 558
[0.82] 0.01 M CaC}
[0.24] [1.76] 517 Yalanbee soil; pH 6.4; BE 558
[3.00] 0.01 M CaC}
[0.15] [1.93 2.85 Avondale soil; pH 5.9; BE 558
[1.65] 0.01 M CaC}
[0.08] [2.12] 1.58 Badgingarra soil; pH 6.3; BE 558
[0.92] 0.01 M CaC}
[—0.81] [2.15 0.19 Badgingarra soil; pH 6.3; BE 558
[0.11] 0.01 M CaC}
[0.22] [1.99 2.92 Beverley soil; BE 558
[1.69 0.01 M CaC}
[0.47] [2.02] 3.78 Gabalong soil; pH 5.9; BE 558
[2.19] 0.01 M CaC}
[—0.09| [2.10] 113 Perth soil; pH 5.9; BE 558
[0.66] 0.01 M CaC}
[0.12] [2.09] 1.86° Tammin soil; pH 5.9; BE 558
[1.08] 0.01 M CaC}
1.79° 475 33.2 20.3 105 Melfort soil; pH 5.9 25 BE 260
(0.49 [6.09]
1.05° 53.3 275 19.2 6.46 Weybum soil; pH 6.5 25 BE 260
(0.649 [3.759]
0.63° 5.3 25.3 69.5 4.15 Regina soil; pH 7.7 25 BE 260
(0.83 [2.41]
0.97° 69.3 12.3 18.5 4.07 Indian Head soil; pH 7.8 25 BE 260
(0.68 [2.36]
0.32° [2.37] 81.6 10.4 8.0 1.77 Asquith soil; pH 7.5 25 BE 260
(0.89 [1.03
0.40° 9.8 0.1 Soil; s, mesic; pH 7.0; BE 72
(0.58 [0.06] SA(W)=14.8 nt/g
0.32° 15.0 1.0 Soil; s, mixed, mesic; pH 7.6; BE 72
0.78 [0.58] SA(W)=18.1 nt/g
0.34° 13.0 14 Soil; s, mixed, mesic; pH 7.3; BE 72
(0.82 [0.81] SA(W)=30.3 nf/g

J. Phys. Chem. Ref. Data, Vol. 30, No. 1, 2001



SORPTION OF ORGANIC COMPOUNDS

TaBLE 8. Sorption coefficients for pesticides—Continued

373

log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
0.29° 6.8 15 Soil; s, mixed, mesic; pH 7.1; BE 72
(0.82 [0.87] SA(W)=15.2 nf/g
0.66° 315 186 Soil; s, ¢, mesic; pH 6.6; BE 72
(0.85 [0.93 SA(W)=72.4 ntlg
0.79° 10.6 19 Soil; s, mesic; pH 4.2; BE 72
(0.80 [1.10] SA(W)=38.6 nt/g
0.79° 18.3 1.2 Soil; s, mesic; pH 6.9; BE 72
(0.82 [0.70] SA(W)=55.8 nt/g
1.01° 4.5 4.6 Soil; s, mesic; pH 3.7; BE 72
(0.81) [2.67] SAW)=22.4 ntlg
1.78 Soil; experimentalliterature 217
2.43av 4 soilgliterature 87
2.26 Correlation lod<,.—logS 564
Metolachlor
2.10° Ca—montmorillonite; pH 7; 25 BE 660
(1.00) 0.01 M CaC}
0.17av [2.41]av 23.4 67.5 9.1 11 Taloka soil(10-20 cm; pH 5.2; 20 BE 285
(two [0.64] CE=11me/100 g; 0.01 M Cagl
soils) 22.0 62.2 15.8 0.90 Roxana soil(10—20 cm; pH 6.8; 20 BE 285
[0.52] CE=19 me/100 g; 0.01 M Cagl
—0.04av [2.42)av 24.2 62.0 13.8 0.70 Taloka soil(40-50 cm; pH 5.5; 20 BE 285
(two [0.47 CE=13me/100 g; 0.01 M Cagl
sails) 30.7 54.7 14.6 0.50 Roxana soil(40-50 cm; pH 7.1; 20 BE 285
[0.29 CE=19 me/100 g; 0.01 M Cagl
0.64° 2.06 15 71 14 3.8 Tanana Alaskan agric soil 5 BE 398
(~0.90 (0-15 cm); pH 6.5; 0.01 M CaGl
0.67° 2.09 Idem 28 398
(~0.90
0.85° 2.04 42 50 8 6.4 Beales Alaskan agric. soil 5 BE 398
(~0.90 (0-15 cm); pH 6.4; 0.01 M CaGl
0.96° 2.16 Idem 28 398
(~0.90
0.11° 2.27 26 63 11 0.69 Tanana Alaskan agric. soil BE 398
(~0.99 (30-45 cm; pH 7.4; 0.01 M CaGl
0.08° 2.23 Idem 28 398
(~0.99
-0.23° 2.01 67 25 8 0.74 Beales Alaskan agric. soil 5 BE 398
(~0.95 (30—-45 cm); pH 5.1; 0.01 M CaGl
—0.09° 2.14 Idem 28 398
(~0.95
0.93 [2.20] 28 11 9.2 Cape Fear soil; pH 6.0; BE 279
[5.34] CE=10.3 me/100 g; SA77.2 nf/g
0.51 [2.35] 41 7 2.5 Rains soil; pH 6.0; BE 279
[1.45 CE=7.1me/100 g; SA18.2 nflg
0.34 [2.35] 11 2 1.7 Norfolk soil; pH 6.0; BE 279
[0.99 CE=2.3me/100 g; SA4.4 nflg
0.74 3.03 43 24 33 0.51 Pullman soil; pH 7.9; 24 BE 281
CE=29.2 me/100 g
0.68 3.14 70 14 16 0.35 Amarillo soil; pH 8.2; 24 BE 281
CE=15.6 me/100 g
0.58 3.14 74 10 16 0.27 Patricia soil; pH 8.2; 24 BE 281
CE=14.9me/100 g
0.47 [2.10] 32.8 13.7 2.37 CVa, Merrimat, soil (0—15 cn; 21 BE 481
0.01 M CaC}
0.16 [1.95 42.7 8.7 1.65 CVb, Merrimaty soil (5—30 cnj; 21 BE 481
0.01 M CaC}
0.11 [2.15] 0.91 W1, Merrimac sl soi(0—15 cm; 21 BE 481
0.01 M CaC}
-0.11 [2.17] 10.3 8.0 0.60 W2, Merrmac sl said—15 cm; 21 BE 481
0.01 M CaC}
-0.32 [2.22] 80 15 5 0.3 Augusta soil; pH 5.7; 28 BE 280
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DELLE SITE

TaBLE 8. Sorption coefficients for pesticides—Continued

log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
[0.29] CE=3.2me/100g;
SA(E)=3.3 nflg
-0.28 [2.26] 89 9 2 0.3 Norfolk soil; pH 5.4; 28 BE 280
[0.29 CE=2.3me/100 g;
SA(E)=4.4 nflg
0.15 [2.30] 72 23 5 1.2 Goldsboro soil; pH 5.3; 28 BE 280
[0.70] CE=3.3me/100 g;
SA(E)=7.0 nflg
0.03 [2.12] 82 10 8 14 Appling soil; pH 6.8; 28 BE 280
[0.81] CE=6.9 me/100 g;
SA(E)=12.8 nflg
0.39 [2.23 70 22 8 2.5 Lynchburg soil; pH 5.5; 28 BE 280
[1.45 CE=6.6 me/100 g;
SA(E)=13.6 nf/g
0.00 [2.00] 76 16 8 1.7 Cecil soil; pH 5.4; 28 BE 280
[0.99 CE=3.1me/100 g;
SA(E)=16.3 nf/g
0.37 [2.38] 26 64 10 1.7 Rains soil; pH 6.0; 28 BE 280
[0.99 CE=7.1me/100 g;
SA(E)=18.8 nf/g
0.52 [2.17] 61 26 12 4.4 Portsmouth soil; pH 5.4; 28 BE 280
[2.55] CE=10.6 me/100 g;
SA(E)=20.6 nf/g
1.04 [2.32] 52 36 13 8.7 Cape Fear soil; pH 5.1; 28 BE 280
[5.05] CE=10.3 me/100 g;
SA(E)=77.2 nflg
0.86° 53 26 21 5.7 Cape Fear soil; pH 4.7; 25 BE 660
(0.89 CE=12.7 me/100 g; 0.01 M Cagl
0.81° 28 45 27 49 Webster soil; pH 7.4; 25 BE 660
(0.89 CE=20.2 me/100 g; 0.01 M Cagl
-0.36° 74 20 6 1.1 Norfolk soil; pH 5.9; 25 BE 660
(0.749 CE=2.7 me/100 g; 0.01 M Cagl
—0.44° [1.60] 60 24 16 0.9 Rion soil; pH 5.7; 25 BE 660
(0.92 CE=3.8 me/100g; 0.01 M Cagl
2.36% 0.58 Ca—OM from a muckHistoso); 25 BE 660
(0.94 pH 4; 0.01 M CaCJ
[2.59]
0.24av 2.32av 30.6av 56.9av 12.6av  *hv Captina-Johnsburg; Ap horizons 25 BE 661
[0.81]] association from 135 sampling
locations; pH 5.8av
—0.12av 2.50av 23.1av 53.7av 23.2av 044 Idem; Bt horizons; pH 5.6av 661
[0.26]
—0.12av 2.67av 22.3av 51.6av  26.lav 088 Idem; Btx horizons; pH 5.1av 661
[0.19
2.33av 45 literature data 562
2.15 Correlation lod,.—logS 564
2.46 Correlation lod,.—MCI 598
Metoxuron
[0.30] [1.88 4.54 Warwick, Qld, soil; pH 6.3; BE 558
[2.63 0.01 M CaC}
[—0.01] [1.62] 4.07* Rutherglen, Vic., soil; pH 4.8; BE 558
[2.36] 0.01 M CaC}
[—0.01] [1.96] 1.86° Wagga, N.S.W., soil; pH 5.1; BE 558
[1.08] 0.01 M CaC}
[0.08] [1.87] 2.81* Turretfield, S.A., soil; pH 5.2; BE 558
[1.63 0.01 M CaC}
[—0.02] [2.18] 1.09 Warracknabeal, Vic., soil; BE 558
[0.63] pH 8.0; 0.01 M CaGl
[0.12] [1.85 3.20¢ Warracknabeal, Vic., soil; BE 558
[1.86] pH 8.4; 0.01 M CaGl
[0.16] [1.58 6.62 Balkuling soil; pH 5.6; BE 558
[3.84] 0.01 M CaC}
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log Kq Sorbent compositiof%6)

log K? Other sorbent and solution data; Temp.

(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.

[—0.09 [1.82] 2.14 Kojonup soil; pH 5.5; BE 558
[1.24] 0.01 M CaC}

[-0.14 [1.95 142 Warranine soil; pH 6.5; BE 558
[0.82] 0.01 M CaC}

[—0.05 [1.47] 5.17 Yalanbee soil; pH 6.4; BE 558
[3.00] 0.01 M CaC}

[—0.20] [1.58] 2.85 Avondale soil; pH 5.9; BE 558
[1.65 0.01 M CaC}

[-0.19 [1.86] 1.58 Badgingarra soil; pH 6.3; BE 558
[0.92] 0.01 M CaC}

[—1.23 [1.73 0.19° Badgingarra soil; pH 6.3; BE 558
[0.17] 0.01 M CaC}

[—0.02] [1.75] 2.9 Beverley soil; BE 558
[1.69 0.01 M CaC}

[0.16] [1.82] 3.78 Gabalong soil; pH 5.9; BE 558
[2.19 0.01 M CaC}

[-0.25 [1.93 113 Perth soil; pH 5.9; BE 558
[0.66] 0.01 M CaC}

[—0.07] [1.90] 1.86° Tammin soil; pH 5.9; BE 558
[1.08] 0.01 M CaC}

2.08 Correlation lodg,.—logS 564

Metribuzin (pK,=0.99 Ref. 289

—0.24av [1.99)av 23.4 67.5 9.1 11 Taloka soil(10—20 cm; pH 5.2; 20 BE 285

(two [0.64] CE=11me/100 g; 0.01 M Cagl

soils) 22.0 62.2 15.8 0.90 Roxana soil(10-20 cm; pH 6.8; 20 BE 285
[0.52] CE=19 me/100g; 0.01 M Cagl

—0.49av [1.96]av 24.2 62.0 13.8 0.70 Taloka soil(40—50 cm); pH 5.5; 20 BE 285

(two [0.417] CE=13me/100g; 0.01 M Cagl

soils) 30.7 54.7 14.6 0.50 Roxana soil40-50 cm; pH 7.1; 20 BE 285
[0.29 CE=19 me/100 g; 0.01 M Cagl

0.18° 1.59 15 71 14 3.8 Tanana Alaskan agric. soil BE 398

(~0.92 (0—15 cm); pH 6.5; 0.01 M CaGl

0.11° 1.53 Idem 28 398

(~0.92

0.51° 1.70 42 50 8 6.4 Beales Alaskan agric. soil BE 398

(~0.92 (0—15 cm; pH 6.4; 0.01 M CaGl

0.38° 1.58 Idem 28 398

(~0.92

-0.41° 1.75 26 63 11 0.69 Tanana Alaskan agric. soil BE 398

(~0.99 (30—-45 cm); pH 7.4; 0.01 M CaGl

—0.44° 1.71 Idem 28 398

(~0.99

—0.48° 1.67 67 25 8 0.74 Beales Alaskan agric. soil BE 398

(~0.96 (30—45 cm; pH 5.1; 0.01 M CaGl

-0.52° 171 Idem 28 398

(~0.96

—0.04° [2.06] 104 58.5 31.2 14 Dundee soil(0—10 cm); pH 6.65; 25 BE 288

(~0.92 [0.81] CE=23.5 cmol/kg; 0.01 M CaGl

—-0.11° [2.25] 10.5 59.6 29.8 0.75 Idem (10-35 cm; pH 6.50; 288

(~0.92 [0.44] CE=22.1 cmol/kg

-0.02° [2.37] 10.5 59.6 29.8 0.70 Idem (35—80 cm); pH 6.45; 288

(~0.92 [0.47 CE=22.6 cmol/kg

0.01° [2.37] 7.3 57.5 35.2 0.75 Idem (80—125 cmy, pH 6.55; 288

(~0.92 [0.44] CE=25.3 cmol/kg

0.13° [2.49 2.2 51.6 46.3 0.75 Idem (125—150 cny, pH 6.95; 288

(~0.92 [0.44] CE=31.8 cmol/kg

—-0.03° [2.36] 5.6 55.2 39.3 0.70 Idem (150—175 cny pH 7.20; 288

(~0.92 [0.417] CE=26.7 cmol/kg

—0.52° [1.77] 31 49 20 0.58 Dundee soil; pH 6.53; BE 662

(0.90 0.01 M CaC}

[0.40Q] [2.24] 74.4 195 6.1 25 Aguadilla soil; CE=10 me/100 g; BE 304
[1.45] pH 7.4; 0.01 M CaGl
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log Kq Sorbent compositiof%6)

log K? Other sorbent and solution data; Temp.

(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.

[0.57] [2.69 27.6 35.6 36.8 13 Aguirre soil; CE=14.3 me/100 g; BE 304
[0.75] pH 9.0; 0.01 M CaGl

[0.42] [2.07] 16.6 13.0 70.4 39 Aguirre soil; CE=59.0 me/100 g; BE 304
[2.26] pH 8.4; 0.01 M CaGl

[0.50] [2.23 14.9 39.3 45.8 372 Alonso soil; CE=13.8 me/100 g; BE 304
[1.86] pH 5.1; 0.01 M CaGl

[—0.06] [1.6]] 49.2 28.8 22.0 3% Altura soil; CE=27.6 me/100 g; BE 304
[2.15 pH 8.0; 0.01 M CaGl

[0.87] [2.14] 68.1 4.4 27.0 17 Bayamm soil; CE=5.0 me/100 g; BE 304
[0.99] pH 4.7; 0.01 M CaGl

[0.73 [2.48] 56.4 8.0 35.9 34 Cabo Rojo soil; CE9.0 me/100 g BE 304
[1.80] pH 4.3; 0.01 M CaGl

[1.16] [1.84] 36.0 36.0 28.0 360 Caro Tiburones soil; pH 5.5; BE 304
[20.9 CE=86.0 me/100 g; 0.01 M Cagl

[0.93 [2.89 6.6 28.9 64.5 13 Catalina soil; CE=11.8 me/100 g; BE 304
[1.10] pH 4.7; 0.01 M CaGl

[0.52] [2.53 47.2 17.4 35.4 1% Cartagena soil; CE 36.1 me/100 g; BE 304
[0.99] pH 7.7; 0.01 M CaGl

[—0.06] [1.85] 89.0 7.3 3.7 21 Catam soil; CE=6.9 me/100 g; BE 304
[1.22] pH 7.9; 0.01 M CaGl

[0.50] [2.34] 43.4 25.2 314 25 Cintrona soil; CE25.0 me/100 g; BE 304
[1.45] pH 8.3; 0.01 M CaGl

[-0.01 [1.93 58.8 23.4 17.8 20 Cayaguasoil; CE=7.3 me/100 g; BE 304
[1.16] pH 5.2; 0.01 M CaGl

[0.45] [2.00] 13.3 34.8 51.9 479 Cialitos soil; CE=18.6 me/100 g; BE 304
[2.84] pH 5.4; 0.01 M CaGl

[0.28 [1.95 22.7 37.4 39.9 3% Coloso soil; CE=23.0 me/100 g; BE 304
[2.15] pH 5.7; 0.01 M CaGl

[0.67] [2.27] 26.0 18.6 55.4 43 Corozal soil; CE=17.0 me/100 g; BE 304
[2.49 pH 4.6; 0.01 M CaGl

[0.52] [2.26] 23.4 24.8 51.8 32 Coto soil; CE=14.0 me/100 g; BE 304
[1.86] pH 7.7; 0.01 M CaGl

[0.13 [2.42] 48.0 20.6 31.4 09 Estacio soil; CE=10.0 me/100 g; BE 304
[0.52] pH 5.9; 0.01 M CaGl

[0.48] [2.18] 39.1 29.7 32.2 34 Fe soil; CE=27.6 me/100 g; BE 304
[1.97] pH 7.5; 0.01 M CaGl

[0.40] [2.12] 15.0 50.7 34.3 33 Fortuna soil; CE23.3 me/100 g; BE 304
[1.91] pH 5.4; 0.01 M CaGl

[0.25] [2.16] 15.5 325 52.0 21 Fraternidad soil; pH 6.3 BE 304
[1.22] CE=36.6 me/100 g; 0.01 M Cagl

[0.59] [2.20] 111 23.8 65.1 42 Fraternidad soilLajag; pH 5.9; BE 304
[2.44] CE=58.0me/100 g; 0.01 M Cagl

[0.63 [2.19 6.4 19.6 74.0 48 Guanica soil; CE=52.1 me/100 g; BE 304
[2.78] pH 8.1; 0.01 M CaGl

[0.13 [2.33 84.4 8.4 7.2 11 Humacao soil; CE 4.0 me/100 g; BE 304
[0.64] pH 6.3; 0.01 M CaGl

[0.21] [2.22] 10.1 50.9 39.0 1% Humata soil; CE=10.1 me/100 g; BE 304
[0.99] pH 4.5; 0.01 M CaGl

[0.13 [1.85 26.6 53.5 20.9 33 Josefa soil; CE 16.8 me/100 g; BE 304
[1.91] pH 6.0; 0.01 M CaGl

[0.34] [2.15 15.2 41.6 43.2 2% Juncos soil; CE 13.4 me/100 g; BE 304
[1.57] pH 6.2; 0.01 M CaGl

[0.67] [2.32] 19.9 33.4 46.7 39 Mabi soil; CE=55.2 me/100 g; BE 304
[2.26] pH 7.0; 0.01 M CaGl

[1.19 [2.74] 22.7 40.7 36.6 49 Mabi soil; CE=31.0 me/100 g; BE 304
[2.84] pH 5.7; 0.01 M CaGl

[0.50] [2.39 76.0 13.4 10.6 272 Machete soil; CE 8.0 me/100 g; BE 304
[1.28] pH 6.5; 0.01 M CaGl

[0.73 [2.59] 14.9 42.8 42.3 2% Mercedita soil; CE19.9 me/100 g; BE 304
[1.39 pH 8.1; 0.01 M CaGl

[0.6]] [2.27] 26.3 27.7 46.0 378 Moca soil; CE=31.0 me/100 g; BE 304
[2.20 pH 5.8; 0.01 M CaGl

[-0.28 [1.44) 28.0 47.0 25.0 33 Mucara soil; CE=19.6 me/100 g; BE 304
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log K? Other sorbent and solution data; Temp.

(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
[1.97] pH 5.8; 0.01 M CaGl

[0.48 [1.99 22.0 49.2 28.0 53 Nipe soil; CE=11.9 me/100 g; BE 304
[3.07] pH 5.7; 0.01 M CaGl

[0.09] [2.03 59.4 28.2 12.4 20 Pandura soil; CE 7.7 me/100 g; BE 304
[1.16] pH 5.7; 0.01 M CaGl

[0.55] [2.24) 13.4 43.6 43.0 35 Rio Piedras soil; pH 4.9 BE 304
[2.03] CE=11.5me/100 g; 0.01 M Cagl

[0.52] [2.17] 39.0 24.6 36.4 379 Sabana Seca soil; pH 7.4; BE 304
[2.26] CE=23.0 me/100 g; 0.01 M Cagl

[0.82] [2.37] 47.0 24.4 28.6 49 San Anfm soil; pH 7.4; BE 304
[2.84] CE=28.0me/100 g; 0.01 M Cagl

[0.55] [2.46] 57.0 18.6 24.4 21 Santa Isabel soil; pH 7.4; BE 304
[1.22] CE=28.0me/100 g; 0.01 M Cagl

[0.67] [1.89 46.0 20.0 34.0 104 Soller soil; CE=53.0 me/100 g; BE 304
[6.03 pH 6.9; 0.01 M CaGl

[0.48 [2.57] 73.4 19.4 7.2 13 Talante soil; CE=4.0 me/100 g; BE 304
[0.81]] pH 5.1; 0.01 M CaGl

[0.90] [2.42] 35.0 24.6 40.4 51 Toa soil; CE=36.0 me/100 g; BE 304
[2.96] pH 8.0; 0.01 M CaGl

[—0.20] [1.74 415 38.3 20.2 20 Toa soil; CE=13.0 me/100 g; BE 304
[1.16] pH 5.3; 0.01 M CaGl

[—1.00] [1.46] 60.9 25.1 14.0 0% Toa soil; CE=8.0 me/100 g; BE 304
[0.35] pH 6.0; 0.01 M CaGl

[0.45] [2.14) 73.7 12.6 13.7 35 Vega Alta soil; pH 5.0; BE 304
[2.03 CE=5.6 me/100g; 0.01 M Cagl

[—0.20] [1.68] 45.2 36.8 18.0 23 Via soil; CE=39.9 me/100 g; BE 304
[1.33] pH 5.1; 0.01 M CaGl

[0.3]] [2.2]] 62.4 19.6 18.0 272 Vivi soil; CE=14.0 me/100 g; BE 304
[1.28] pH 4.8;0.01 M CaGl

[0.45] [2.03] 15.0 23.4 61.6 45 Voladura soil; pH 4.3; BE 304
[2.6]] CE=17.7 me/100 g; 0.01 M Cagl

-0.21 [1.74) 16.2 1.11 Conventional farm soil; BE 646

pH 5.42; 0.004 MCaS®

-0.25 [1.75] 19.7 1.00 Idem; pH 5.35; 0.004 M CagO 646

—-0.51 [1.68 24.7 0.64 Idem; pH 7.12; 0.004 M CagO 646

0.11 [1.84] 16.5 1.85 Low-input farm soil; pH 5.53; BE 646

0.004 MCaSQ

—0.03 [1.87] 16.6 1.26 Idem; pH 5.47; 0.004 M CagO 646

—-0.18 [1.88 19.1 0.86 Idem; pH 6.32; 0.004 M CagO 646

—0.49 [1.49 20 3 1.8 Calcareous soil; pH 7.4; 19 BE 503
[1.04] 0.01 M CaC}

0.85 [2.70] 16 32 2.4 Woodburn soil; pH 4.6; BE 290
[1.39 CE=13.2 cmol/kg

0.38 [2.24] 57 19 2.4 Chealis soil; pH 6.0; BE 290
[1.39 CE=19.5 cmol/kg

0.53 [2.02] 30 19 5.5 Ontko soil; pH 6.2; BE 290
[3.19 CE=44.2 cmol/kg

0.33 [2.56] 40 38 10 Barshaw soil; pH 6.2; BE 290
[0.58] CE=35.1 cmol/kg

0.05 [2.24) 70 17 1.1 Crooked soil; pH 8.2; BE 290
[0.64] CE=13.7 cmol/kg

—0.68 [1.86] 80 15 5 0.3 Augusta soil; SAE)=23.3 n?/g; 28 BE 291
[0.29] pH 5.7; CE=3.2 me/100 g

-1.19 [1.35] 89 9 2 0.3 Norfolk soil; SA(E)=4.4 nmf/g; 28 BE 291
[0.29] pH 5.4; CE=2.3me/100 g

-0.13 [2.02] 72 23 5 1.2 Goldsboro soil; SAE)=7.0 n?/g; 28 BE 291
[0.70] pH 5.3; CE=3.3 me/100 g

—~0.55 [1.54) 82 10 8 1.4 Appling soil; SAE)=12.8 n?/g; 28 BE 291
[0.81] pH 6.8; CE=6.9 me/100 g

-0.12 [1.72) 70 22 8 2.5 Lynchburg soil; SAE)=13.6 nf/g; 28 BE 291
[1.45] pH 5.5; CE=6.6 me/100 g

—0.66 [1.34] 76 16 8 1.7 Cecil soil; SAE)=16.3 nf/g; 28 BE 291

[0.99 pH 5.4; CE=3.1 me/100 g
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DELLE SITE

TaBLE 8. Sorption coefficients for pesticides—Continued

log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
-0.14 [1.87] 26 64 10 1.7 Rains soil; SAE)=18.8 nf/g; 28 BE 201
[0.99 pH 6.0; CE=7.1 me/100 g
0.15 [1.74) 61 26 12 4.4 Portsmouth soill; 28 BE 291
SA(E)=20.6 nf/g;
[2.55] pH 5.4; CE=10.6 me/100 g
0.61 [1.97] 52 36 13 8.7 Cape Fear soil; S&)=77.2 nf/g; 28 BE 291
[5.05 pH 5.1; CE=10.3 me/100 g
0.09 [2.03] 6 36 58 1.98 Alligator soil; pH 4.8 27 BE 117
[1.19]
—-0.57 [1.79 69 20 11 0.75 Bosket soil; pH 6.7 27 BE 117
[0.44]
—0.30 [1.82] 25 43 36 1.39 Bosket soil; pH 6.8 27 BE 117
[0.79]
—0.49 59 32 9 0.1 Bosket soil; pH 7.7 27 BE 117
[0.06]
—0.43 [1.90] 22 61 17 0.81 Brittain soil; pH 4.8 27 BE 117
[0.47]
0.08 [2.14] 19 50 30 1.52 Dundee soil; pH 6.1 27 BE 117
[0.88]
—0.06 [1.87] 44 36 20 2.02 Dundee soil; pH 7.1 27 BE 117
[1.17
0.00 [2.02] 26 55 29 1.65 Dundee soil; pH 7.2 27 BE 117
[0.96]
0.12 [2.00] 6 40 54 2.26 Dowling soil; pH 6.7 27 BE 117
[1.31
-0.11 [2.24) 5 49 46 0.78 Forestdale soil; pH 5.6 27 BE 117
[0.49]
-0.04 [1.90] 6 63 31 2.0t Forestdale soil; pH 5.8 27 BE 117
[1.17]
-0.16 [1.61] 29 36 35 2.93 Forestdale soil; pH 6.2 27 BE 117
[1.70]
-0.16 [1.94] 34 48 18 1.38 Pearson soil; pH 5.5 27 BE 117
[0.80]
-0.28 [2.05] 25 45 30 0.81 Pearson soil; pH 6.8 27 BE 117
[0.47]
0.53 [2.15] 4 25 71 4.20 Sharkey soil; pH 5.5 27 BE 117
[2.44]
-0.15 [1.89 22 46 32 1.55 Tunica soil; pH 6.4 27 BE 117
[0.90]
1.98 Soil; experimentalliterature 217
1.94 Correlation lod,.—logS 564
1.79 Correlation lod,.—MCI 578
Mirex
6.45 Aldrich  humic acid (1.1 mg/L GP 417
DOC);
pH 6.7
[4.71] 6.1 4.1 Lake Ontario sediment trap FM 49
material
3.76 Soil; experimentalliterature 217
5.9 Correlation lod<,.—l0g Ky(96) 49
3.08 Correlation lod<,.—logS 564
5.67 Correlation lod,.—MCI 598
Molinate
0.57 1.95 18.9 26.3 54.8 4.24 Tsukuba soil; pH 6.5; 25 BE 642
0.01 M CaC}
0.33° Idem 25 BE 642
(0.89
0.04 1.90 23.1 154 61.5 1.35 Kanuma soil; pH 5.7; 25 BE 642
0.01 M CaC}
—0.002° Idem 25 BE 642
(0.99
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TaBLE 8. Sorption coefficients for pesticides—Continued

log Kq Sorbent compositiof%6)

log K? Other sorbent and solution data; Temp.

(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.

2.04 Correlation lod,.—logS 564
2.46 Correlation lod,.—MCI 598
Monolinuron

[0.39] [1.97] 4.54 Warwick, Qld, soil; pH 6.3; BE 558
[2.63 0.01 M CaC}

[0.10] [1.73 4.07 Rutherglen, Vic., soil; pH 4.8; BE 558
[2.36] 0.01 M CaC}

[-0.19 [1.78 1.86° Wagga, N.S.W., soil; pH 5.1; BE 558
[1.08] 0.01 M CaC}

[-0.12] [1.67] 2.81* Turretfield, S.A., soil; pH 5.2; BE 558
[1.63 0.01 M CaC}

[—0.23 [1.97] 1.09 Warracknabeal, Vic., soil; BE 558
[0.63] pH 8.0; 0.01 M CaGl

[0.03] [1.76] 3.20¢ Warracknabeal, Vic., soil; BE 558
[1.86] pH 8.4; 0.01 M CaGl

[0.00] [1.42) 6.62 Balkuling soil; pH 5.6; BE 558
[3.84] 0.01 M CaC}

[-0.18 [1.73 214 Kojonup soil; pH 5.5; BE 558
[1.24] 0.01 M CaC}

[—0.16] [1.93 1.42 Warranine soil; pH 6.5; BE 558
[0.82] 0.01 M CaC}

[—0.02] [1.50] 5.17 Yalanbee soil; pH 6.4; BE 558
[3.00] 0.01 M CaC}

[—0.06] [1.72] 2.85 Avondale soil; pH 5.9; BE 558
[1.65 0.01 M CaC}

[—0.06] [1.98 1.58 Badgingarra soil; pH 6.3; BE 558
[0.92] 0.01 M CaC}

[-1.34 [1.87] 0.19 Badgingarra soil; pH 6.3; BE 558
[0.11] 0.01 M CaC}

[0.03] [1.80] 2.92 Beverley soil; BE 558
[1.69] 0.01 M CaC}

[0.16] [1.82] 3.78 Gabalong soil; pH 5.9; BE 558
[2.19 0.01 M CaC}

[—0.26] [1.92] 113 Perth soil; pH 5.9; BE 558
[0.66] 0.01 M CaC}

[0.03] [2.00] 1.86° Tammin soil; pH 5.9; BE 558
[1.08 0.01 M CaC}

1.51° 47.5 33.2 20.3 105 Melfort soil; pH 5.9 25 BE 260

(0.69 [6.09]

0.74° 53.3 27.5 19.2 6.46 Weybum soil; pH 6.5 25 BE 260

(0.80 [3.759]

0.56° 5.3 25.3 69.5 4.15 Regina soil; pH 7.7 25 BE 260

(0.80 [2.41]

0.76° 69.3 12.3 18.5 4.07 Indian Head soil; pH 7.8 25 BE 260

(0.69 [2.36]

0.08° 81.6 10.4 8.0 1.77 Asquith soil; pH 7.5 25 BE 260

(0.89 [1.03

0.55° 75 1.3 Eurosol-1; c; pH 5.1; BE 583

(0.79 0.01 M CaC}

0.07° 22.6 3.7 Eurosol-2; sil; pH 7.4; BE 583

(1.37 0.01 M CaC}

0.25° 1.71 17.0 3.45 Eurosol-3; I; pH 5.2; BE 583

(1.09 0.01 M CaC}

—-0.06° 20.3 1.55 Eurosol-4; si; pH 6.5; BE 583

(0.82 0.01 M CaC}

1.41° 6.0 9.25 Eurosol-5; Is; pH 3.2; BE 583

(0.83 0.01 M CaC}

1.91° 7 10 10 36.5 Sunway farm light peat; 22 BE 259

pH 5.2; CE=60 me/100 g
1.40° 45.5 15.9 6.6 12.0 Grat House E.H.F. soil; pH 6.3; 22 BE 259

CE=18me/100g
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TaBLE 8. Sorption coefficients for pesticides—Continued

log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
1.32° 23 24.4 28.6 11.7 Toll Farm heavy peat; pH 7.4; 22 BE 259
CE=41me/100g
1.04° 34.0 33.4 32.6 3.69 Trawscoed E.H.F. soil; pH 6.2; 22 BE 259
CE=12me/100g
0.98° 66.0 18.4 15.6 1.93 Weed Res. soil; pH 7.1; 22 BE 259
CE=11me/100g
0.91° 36.0 40.4 23.6 1.76 Rosemaunde E.H.F. soil; pH 6.7; 22 BE 259
CE=14me/100g
0.39° 9.8 0.1 Soil; s, mesic; pH 7.0; BE 72
(0.50 [0.06] SAW)=14.8 nf/g
0.52° 15.0 1.0 Soil; s, mixed mesic; pH 7.6; BE 72
(0.86) [0.58] SAW)=18.1nf/g
0.51° 13.0 14 Soil; s, mixed, mesic; pH 7.3; BE 72
(0.60 [0.81] SAW)=30.3 nf/g
0.69° 6.8 15 Soil; s, mixed, mesic; pH 7.1; BE 72
(0.82) [0.87] SA(W)=15.2 nf/g
0.53° [2.56] 315 1.6 Soil; s, ¢, mesic; pH 6.6; BE 72
(0.92 [0.93 SAW)=72.4nt/g
0.62° 10.6 19 Soil; s, mesic; pH 4.2; BE 72
(0.82 [1.10] SA(W)=38.6 nf/g
0.80° 18.3 1.2 Soil; s, mesic; pH 6.9; BE 72
(0.87 [0.70] SA(W)=55.8 nf/g
1.10° [2.68] 4.5 4.6 Soil; s, mesic; pH 3.7; BE 72
(0.90 [2.67] SAW)=22.4nflg
2.30 Soil; experimentalliterature 217
2.45av 10 soilgliterature 87
1.21 Correlation lod<,—l0g Ky, 96
2.36 Correlation lod,.—log$S 96
2.08 Correlation lod,.—log S(mp) 96
2.11 Correlation lod<,.—logS 564
Monuron
1.38° 100 Na—montmorillonitél—0.2 xm); 25 BE 250
(0.48 pH 6.80; CE=87.0 me/100 g
2.00° 100 H—montmorillonit¢1—0.2 um); 25 BE 250
(0.98 pH 3.35; CE=73.5me/100 g
1.51° 100 H—montmorillonite; pH 3.6 BE 212
(0.80
1.38° 100 Na—montmorillonite; pH 7.9 BE 212
(0.80
1.38° 100 Ca—montmorillonite; pH 7.9 BE 212
(0.80
1.36° 100 Mg—montmorillonite; pH 8.2 BE 212
(0.80
0.88 100 Montmorillonite-HAl) (<0.2 um); 3.5 BE 244
pH 3.5
1.46 100 Bentonite—fAl) (<0.2 um); 3.5 BE 244
pH 3.5; CE=0.72 melg
1.36 100 Bentonite—AH) (<0.2 um) 35 BE 244
1.00 100 Bentonite—N&<0.2 um); pH 6.7; 35 BE 244
CE=0.83 melg; SAE)=758nt/g
Salt conc=0.1 N
1.11 100 Bentonite—Cé<0.2 um); pH 6.7; 35 BE 244
CE=0.88 me/g; Salt cones0.1 N
131 100 Bentonite—Mg<0.2 um); pH 6.7; 35 BE 244
CE=0.84 me/g; Salt cones0.1 N
1.0lav 100 Bentonite—N@<0.2 um); pH 6.7; 26.5 BE 244
CE=0.83 me/g;
Salt conc=0.005-1 N
1.45 100 Idem; Salt cone.3 N 26.5 BE 244
1.12av 100 Bentonite—C@<0.2 um); pH 6.7; 26.5 BE 244
CE=0.88 me/g;

Salt conc=0.005-1 N
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TaBLE 8. Sorption coefficients for pesticides—Continued

381

log Kq Sorbent compositiof%6)

log K? Other sorbent and solution data; Temp.

(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.

1.65 100 Idem; Salt cones3 N 26.5 BE 244

1.17 100 Bentonite—Mg@<0.2 um); pH 6.7; 26.5 BE 244

CE=0.84 me/g;
Salt conc=0.1 N

1.21° Bentonite; 0.1 MCagl 22 BE 144

(0.80

1.65 100 Mississippi bentonite; pH 8.5 0 BE 251

0.64 Idem 50 251

1.61 [1.96] e Houghton muck; pH 5.6 0 BE 251
[44.7]

1.66 [2.01 Idem 50 251

[1.70]av 1.09% 4 soils; slit loam; pH 6.1-7.5 20 BE 120

4.258 0.01 M CaC}

[0.42] [2.00] 454 Warwick, Qld, soil; pH 6.3; BE 558
[2.63 0.01 M CaC}

[0.07] [1.64] 4.07 Rutherglen, Vic., soil; pH 4.8; BE 558
[2.36] 0.01 M CaC}

[—0.20] [1.77] 1.86 Wagga, N.S.W., soil; pH 5.1; BE 558
[1.08] 0.01 M CaC}

[-0.13 [1.66] 2.8 Turretfield, S.A., soil; pH 5.2; BE 558
[1.63] 0.01 M CaC}

[—0.35 [1.85 1.09° Warracknabeal, Vic., soil; pH 8.0; BE 558
[0.63 0.01 M CaC}

[0.05] [1.78] 3.20¢ Warracknabeal, Vic., soil; pH 8.4; BE 558
[1.86] 0.01 M CaC}

[—0.03] [1.39] 6.62° Balkuling soil; pH 5.6; BE 558
[3.84] 0.01 M CaC}

[-0.24] [1.67] 214 Kojonup soil; pH 5.5; BE 558
[1.24] 0.01 M CaC}

[—0.19| [1.90] 1.42 Warranine soil; pH 6.5; BE 558
[0.82] 0.01 M CaC}

[—0.08 [1.44) 5.17 Yalanbee soil; pH 6.4; BE 558
[3.00] 0.01 M CaC}

[—0.20] [1.58] 2.85 Avondale soil; pH 5.9; BE 558
[1.65] 0.01 M CaC}

[-0.19 [1.86] 1.58 Badgingarra soil; pH 6.3; BE 558
[0.92] 0.01 M CaC}

[—1.1]] [1.85 0.19° Badgingarra soil; pH 6.3; BE 558
[0.17] 0.01 M CaC}

[0.00] [1.77] 2.9 Beverly soil; BE 558
[1.69 0.01 M CaC}

[0.07] [1.73 3.78 Gabalong soil; pH 5.9; BE 558
[2.19 0.01 M CaC}

[-0.29 [1.89 113 Perth soil; pH 5.9; BE 558
[0.66] 0.01 M CaC}

[-0.15 [1.82] 1.86° Tammin soil; pH 5.9; BE 558
[1.08] 0.01 M CaC}

1.52° 47.5 33.2 20.3 105 Melfort soil; pH 5.9 25 BE 260

(0.67 [6.09

0.76° 53.3 27.5 19.2 6.46 Weybum soil; pH 6.5 25 BE 260

(0.80 [3.75

0.51° 5.3 25.3 69.5 4.15 Regina soil; pH 7.7 25 BE 260

(0.89 [2.47]

0.71° 69.3 12.3 18.5 4.07 Indian Head soil; pH 7.8 25 BE 260

0.72 [2.36]

0.00° [1.97] 81.6 104 8.0 1.77 Asquith soil; pH 7.5 25 BE 260

(1.09 [1.03

0.69° 2.58 75 1.3 Eurosol-1; c; pH 5.1; BE 583

(0.90 0.01 M CaC}

0.33° 22.6 3.7 Eurosol-2; sil; pH 7.4; BE 583

(0.86) 0.01 M CaC}

0.39° 17.0 3.45 Eurosol-3; I; pH 5.2; BE 583

(0.8) 0.01 M CaC}
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DELLE SITE

TaBLE 8. Sorption coefficients for pesticides—Continued

log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
—0.04° 20.3 1.55 Eurosol-4; si; pH 6.5; BE 583
(0.80 0.01 M CaC}
1.34° 6.0 9.25 Eurosol-5; Is; pH 3.2; BE 583
(0.8 0.01 M CaC}
[1.3]] [1.75 63 Mesic peat(acid treateg BE 477
[36.5 0.01 M CaC}
1.88° 7 10 10 36.5 Sunway farm light peat; 22 BE 259
pH 5.2; CE=60 me/100 g
1.42° 455 15.9 6.6 12.0 Great House E.H.F. soil; 22 BE 259
pH 6.3; CE=18 me/100 g
1.34° 23 24.4 28.6 11.7 Toll Farm heavy peat; pH 7.4; 22 BE 259
CE=41me/100g
0.86° 34.0 33.4 32.6 3.69 Trawscoed E.H.F. soil; pH 6.2; 22 BE 259
CE=12 me/100g
0.74° 66.6 18.4 15.6 1.93 Weed Res. soil; pH 7.1; 22 BE 259
pH 6.7; CE=11 me/100 g
0.68° 36.0 40.4 23.6 1.76 Rosemaunde E.H.F. soil; 22 BE 259
pH 6.7; CE=14 me/100 g
1.37° 45.5 15.9 6.6 12 Great House E.H.F. soil; pH 6.3; 22 BE 144
0.83 CE=18 me/100 g; 0.1 M CagGl
0.78° 66.0 18.4 15.6 1.93 Weed Res. Orgn. soil; pH 7.1; 22 BE 144
(0.74 CE=11me/100g; 0.1 M CaGl
1.96 [2.32] 76* OM from peat soil; 0.1 M CaGl 22 BE 144
[44]
0.04° 18 3.3 Lakeland sl soil; pH 6.2; 26 BE 633
(0.70 [1.91] CE=2.9me/100 g; 0.01 M Cagl
0.28° 43 119 Wehadkee sil soil; pH 5.6; 26 BE 633
(0.71 [1.10 CE=10.2 me/100 g; 0.01 M Cagl
0.52° 38 4.4 Chillum sil soil; pH 4.6; 26 BE 633
(0.849 [2.55] CE=7.6 me/100 g; 0.01 M Cagl
0.60° 48 4.3 Hagerstown sicl soil; pH 5.5; 26 BE 633
(0.79 [2.49 CE=12.5me/100g; 0.01 M Cagl
0.42° 2.% Keyport sil soil; pH 5.4; BE 641
(0.68 [1.22] average particle size5.6 um
—0.40° 0.7 Cecil Is soil; pH 5.8; BE 641
(1.2 [0.41] average particle sizel0.5um
2.00 Cyanopropyl column; ring test RPLC 581
2.00 Soil; experimentalliterature 217
2.26av 18 soilgliterature 87
1.07, Correlation logKy—10g Ky 96
1.73
2.58 Correlation lod,.—log S 96
1.52 Correlation lod<,.—log S(mp) 96
2.34 Correlation lod<,.—logS 564
Napropamide
0.30av 2.56av 0.55av Tujunga agricul. 1s soll; 20 BE 276
36 samples; 0.01 N Cagl
0.28av 2.52av 0.57av Idem; 36 soil columns; MD 276
8 me/L CaSQirrigation solut.
—0.57 7.5 0.06 Mivtachim agric. surface soil; BE 277
pH 8.5; 3.5% CaC@
0.15 2.54 13.7 0.40 Bet Degan | agric. surface soll; BE 277
pH 7.9; 2.3% CaCg@
0.28 2.54 231 0.55 Gilat agric. surface soil; pH 7.8; BE 277
12.9% CaCQ@
0.47 2.47 425 1.01 Bet Degan Il agric. surface soil; BE 277
pH 7.8; 2.6% CaCg@
0.37 251 70.0 0.72 Shefer agric. surface soil; BE 277
pH 7.2; 0.2% CaCg@
0.47 2.40 70.0 1.18 Neve Yaar agric. surface soil; BE 277
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TaBLE 8. Sorption coefficients for pesticides—Continued
log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
0.07 [2.62] 0.28 Pachappa s1 soil; pH 7.4; 20 BE 529
0.005 M CaCJ
0.03 [2.59 Idem 30 529
1.41° [3.32 93 4 3 2.1 Cobb s+2% muck; pH 5.3; BE 278
(1.09 [1.22] CE=9.0 me/100 g;
0.94° [2.92] 96 3 1 1.8 Cobb s+1% muck; pH 5.6; BE 278
(1.0 [1.04] CE=7.8me/100 g
0.95° 26 28 46 1% Port soil; pH 6.4; BE 278
(0.83 [0.93 CE=14.6 me/100 g;
0.55° 60 20 20 12 Teller soil; pH 6.6; BE 278
(0.89 [0.70] CE=7.3me/100 g;
0.30° 87 4 9 0.8 Cobb soil; pH 6.0; BE 278
(0.89 [0.35 CE=3.0me/100 g
1.36 2.40 35 9.1 Eversham c sdi—0.02 m depth BE 137
pH 7.8. 0.005 M CaGl
1.25 2.38 >35 7.3 Idem(0.02—-0.22 m depbh 137
[0.06] 2.66 14.2 45 0.25 Tujunga soil; pH 6.7 BE 423
[1.73 2.88 334 50.4 7.10 Bermeo soil; pH 5.3 BE 423
-0.05 2.95 11.2 0.7 Netanya agricult. surface soil 25 BE 641
[0.10
-0.33 2.26 6.9 0.45 Mivtahim agricult. surface soil 25 BE 563
[0.26]
0.50 2.67 63.1 1.18 Golan agricult. surface soil 25 25 BE 563
[0.68]
0.27 2.40 23.8 1.25 Gilat agricult. surface soil 25 BE 563
[0.73
0.46 2.54 72.5 1.42 Shefer agricult. surface soil 25 BE 563
[0.82
0.35 2.42 10.6 1.45 Bet Degan agricult. surface soil 25 BE 563
[0.84]
0.64 2.43 71.2 2.82 Neve Yaar agricult. surface soil 25 BE 563
[1.64]
0.89 2.36 76.2 5.82 Malkiya agricult. surface soil 25 BE 563
[3.38
0.88 2.63 3.08 Kinneret Lake sediment 25 BE 563
[1.79
1.49 2.83 60.5 7.85 Kinneret A Lake sediment 25 BE 563
[4.55)
1.44 2.81 63.2 7.43 Kinneret F Lake sediment 25 BE 563
[4.31]
1.33 2.92 63.8 4.39 Kinneret G Lake sediment 25 BE 563
[2.59]
3.21 Peat humic acid ED 423
2.98av Soil humic acid ED 423
1.69av Soil fulvic acid ED 423
2.83 Soil; experimentalliterature 217
2.94av 33 soilgliterature 87
2.62av 36 literature data 562
2.61 Correlation lod,.—logS 564
Neburon
2.82° 7 10 10 36.5 Sunway farm light peat; 22 BE 259
pH 5.2; CE=60 me/100 g
2.51° 45.5 15.9 6.6 12.0 Grat House E.H.F. soil; pH 6.3; 22 BE 259
CE=18me/100g
2.38° 23 24.4 28.6 11.7 Toll Farm heavy peat; pH 7.4; 22 BE 259
CE=41me/100g
2.14° 34.0 33.4 32.6 3.69 Trawscoed E.H.F. soil; pH 6.2; 22 BE 259
CE=12me/100g
1.86° 66.0 18.4 15.6 1.93 Weed Res. soil; pH 7.1; 22 BE 259
CE=11me/1009g
1.76° 36.0 40.4 23.6 1.76 Rosemaunde E.H.F. soil; pH 6.7; 22 BE 259

CE=14me/100g
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TaBLE 8. Sorption coefficients for pesticides—Continued

log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
3.36 Soil; experimentalliterature 217
3.49av 5 soilgliterature 87
3.26 Correlation lod<,—logS 564
2.95 Correlation lod,.—MCI 598
Nitralin
1.70 [3.33 6 71 23 4.0 Plano soil (soil/solut1 g/100 mL) 25 BE 351
[2.32] pH 6.3; CE=20 me/100 g
1.58 [3.22) 6 71 23 4.0 Idem (soil/solut=2 g/100 mL) 25 BE 351
[2.32
1.63 [3.27] 6 71 23 4.0 Idem (soil/solut=4 g/100 mL) 25 BE 351
[2.32
2.33 [3.97] 6 71 23 4.0 Idem (soil/solut=2 g/100 mL) 5 BE 351
[2.32
2.98 Soil; experimentalliterature 217
3.76 Correlation lod,.—logS 564
Nitrapyrin
[2.24]av 1.35, 2 Cottenham sl soils; 20 BE 120
5.92 ph 7.2; 6.8, 0.01 M CaGl
2.66av 38 48 14 0.68 Commerce soil; pH 6.7 BE 575
(three 56 30 14 1.12 Tracy soil; pH 6.2 BE 575
soils) 12 56 32 2.01 Catlin soil; pH 6.2 BE 575
2.62 Soil; experimentalliterature 217
2.87 C18 column RPLC 573
2.76 Correlation lodg,.—logS 564
Oxadiazon
3.24 [3.5]] o4* OM from peaty muckHistoso) 24 BE 121
[54.5 soil; pH 5.5
3.51 Soil; experimentdlliterature 217
3.72 Correlation lod<,—logS 564
Oxamyl
-1.30 1.90 7.5 0.1 Mivtahim agricult. surface soil 25 BE 563
[0.06]
—0.64 1.53 63.1 1.78 Golan agricult. surface soil 25 BE 563
[0.68]
-0.82 1.44 23.1 0.95 Gilat agricult. surface soil 25 BE 563
[0.59]
-0.58 1.56 70.0 1.23 Shefer agricult. surface soil 25 BE 563
[0.71]
-1.10 1.31 13.7 0.68 Bet Degan agricult. surface soil 25 BE 563
[0.39
-0.51 1.42 70.0 2.03 Neve Yaar agricult. surface soil 25 BE 563
[1.18
—0.62 0.85 76.2 5.82 Malkiya agricult. surface soil 25 BE 563
[3.38]
-0.39 0.95 60.5 7.85 Kinneret A sediment 25 BE 563
[4.59]
-0.39 0.98 63.2 7.43 Kinneret F sediment 25 BE 563
[4.31]
-0.29 1.30 63.8 4.39 Kinneret G sediment 25 BE 563
[2.59]
[0.71]av 1.35, 2 Cottenham sl soils; 20 BE 120
5.92 pH 7.2; 6.8; 0.01 M CagGl
0.60 Correlation lodg,.—logS 564
Paraoxon
1.73° 100 Na—montmorillonitd <2 um) 20 BE 246
(1.1
1.63° 100 Ca—montmorillonité<2 wm) 20 BE 246
(1.49
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TaBLE 8. Sorption coefficients for pesticides—Continued

385

log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
1.91° 100 Fe—montmorillonité<< 2um) 20 BE 246
(1.38
Paraquat
4.86 Li—montmorillonite(<0.15 um) BE 650
3.85° 452 Acid light peat; pH 5.3 22 BE 306
3.70° 33.1 Alkaline light peat; pH 7.2 22 BE 306
3.70° 44.0 Lightpeat; pH 6.8 22 BE 306
3.97° 53.3 Fine sphagnum peat; pH 3.3 22 BE 306
3.49° 44.0 Top 2.5 cm below turf layer; pH 5.7 22 BE 306
3.52° 27.2 2.5-5 cm below turf layer; pH 4.4 22 BE 306
3.57° Grass 22 BE 306
4.62% Humic acid from peat soil ED 306
3.42% Lignin 22 BE 306
1.81% Whatman cellulose powder 22 BE 306
3.00° 67 18 15 25 Begbroke soil; pH 7.3; 22 BE 306
[1.45] CE=11.8me/100g
478 Fuller's earth(Ca—montmorillonite 22 BE 306
CE=84-88me/100 g
4.19 Soil; experimentalliterature 217
0.30 Correlation lod,.—log$S 564
Parathion
2.10° 100 Na—montmorillonite<2 wm) 20 BE 246
(1.09
2.36° 100 Ca—montmorollonité<2 wm) 20 BE 246
(1.5
2.89° 100 Fe—montmorillonité<2 xm) 20 BE 246
(1.19
1.94° 100 Ca-illite(<2 mm) (3.33E-3 g/ml) 20 BE 486
(1.09
1.90° Idem (3.33E-2 g/mL 486
(0.98
1.89° Idem (1.00E-1 g/mL 486
(0.97
1.55° [3.19 3.9° Bondhead sl soi(6.67E-3 g/ml) 20 BE 486
(0.90 [2.26]
1.52° [3.15] Idem (1.67E-2 g/mL 486
(0.89
1.53° Idem (3.33E-2 g/mL 486
(0.83
1.51° Idem (6.67E-2 g/mL 486
(0.89
1.49° Idem (1.67E-1 g/mL 486
(0.82
1.43° Idem (3.33E-1 g/mL 486
(0.82
1.56° [3.17] Idem (variable sorbent conc. 486
(0.89
1.46° [3.17] 77 15 8 3.9 Bondhead soil; pH 6.9 BE 536
(0.98 [2.26]
[1.33] [3.02 3.53 Batcombe sil soil; pH 6.1; 20 BE 120
[2.05 0.01 M CaC}
[0.65] [2.93 23 42 0.9 Panoche soil; CE15.4 me/100 g; BE 269
[0.52] pH 7.5; SA=100 nf/g
[1.47] [3.23 61 27 3.0 Palouse soil; CE10.0 me/100 g; BE 269
[1.74] pH 5.9; SA=42 ntlg
[1.15] [3.11] 9 68 21 1.9 Woodburn soil 20 BE 198
[1.1]
0.66° 7 15 8 0.51 Sarpy soil; pH 7.3; 24 BE 122
0.83 CE=5.7 me/100 g; 0.01 M Cagl
0.95° 83 9 8 1.07 Thurman soil; pH 6.83; 24 BE 122
(0.83 CE=6.1me/100 g; 0.01 M Cagl
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DELLE SITE

TaBLE 8. Sorption coefficients for pesticides—Continued

log Kq Sorbent compositiof%6)

log K? Other sorbent and solution data; Temp.

(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.

1.47° [3.05 37 42 21 2.64 Clarion agric. soil; pH 5.00; 24 BE 122

(0.89 CE=21.0me/100 g; 0.01 M Cagl

1.50° 21 55 24 3.80 Harps agric. soil; pH 7.30; 24 BE 122

(0.80 CE=37.8 me/100 g; 0.01 M Cagl

2.31° 42 39 19 18.36 Peat; pH 6.98; 24 BE 122

(0.89) CE=77.3me/100 g; 0.01 M Cagl

2.69° [3.05] 52 34 14 75.3 Soil; organic; pH 6.1 BE 264

(0.95 [43.7]

1.30° [3.09 71 22 7 2.8 Big Creek sediment; pH 6.6 BE 264

(0.99 [1.62]

1.19° [3.03 56 30 14 2.5 Beverly soil; pH 6.8 BE 264

(1.09) [1.45

0.78° [3.17] 91.5 15 7 0.7 Plainfield soil; pH 7.0 BE 264

(0.98 [0.41]

1.59 [3.22] 63 3.72 Meron soil; pH 6.6 BE 267
[2.16]

1.88 [2.89 64 4.88 Golan soil; pH 7.1 BE 267
[2.83]

2.21 [3.89 72 4.55% Bet Guvrin soil; pH 7.1 BE 267
[2.64]

2.94 [3.18] 95* Peat soil BE 267
[55.1]

1.08 [3.20] 33 1.3 Hoban sicl soil; pH 7.7; BE 268
[0.75] CE=22me/100g

1.12 72 Harlingen c soil; pH 8.2 BE 268

1.00 Idem LE 268

0.64 [2.44] 44 0.4 Nacogdoches c soll; BE 268
[0.23 pH 5.0; CE=14 me/100 g

0.35 [2.99 Idem LE 268

0.37 17 Norwood sil soil; pH 8.2 LE 268

0.71 [2.39] 8 0.5 Amarillo fine sl soil; LE 268
[0.29 pH 7.7; CE=8 me/100 g

0.78 [2.13 6 1.0° Katy sil soil; pH 5.1 LE 268
[0.58]

0.88° [3.24 79.6 4.8 15.6 0.75 Alluvial soil; pH 6.20; BE 129

(1.04 [0.44] CE=18.6 me/100 g;

1.09° [3.12] 75.9 3.4 20.7 1.62 Lateritic soil; pH 6.25; BE 129

(1.05 [0.94] CE=26.6 me/100 g

0.50° Idem; oxidized with HO, 129

(1.33

1.58° [3.36] 69.6 6.8 23.6 2.88 Lateritic soil; pH 6.30; BE 129

(1.1 [1.67] CE=42.8 me/100 g

1.03° Idem; oxidized with HO, 129

(1.33

2.10° [3.60] 45.6 7.8 45.6 5.52 Pokkali soil; pH 5.2; BE 129

(1.05 [3.20 CE=19.2 me/100 g

2.33° [3.65 53.6 12.8 33.6 8.21 Kari soil; pH 3.5; BE 129

(1.03 [4.76] CE=21.2 me/100 g;

2.66° [3.51 63.6 6.8 29.6 247% Kari soil; pH 3.3; BE 129

(1.02 [14.3] CE=28.9 me/100 g;

[0.80] [3.56] 6 0.3 Mivtahim s regosol; pH 8; 10 BE 139
[0.17] CE=4me/100 g; SA=39 nt/g

[0.75] [3.51 Idem 30 139

[0.54] [3.31 Idem 50 139

[1.25] [3.20] 56 1.9 Har-Bargan calcareous reddish- 10 BE 139
[1.7] brown alluv. grumsol; pH 7.7;

CE=63me/100 g; SA-410 ntlg

[1.07] [2.97] Idem 30 139

[0.96] [2.92] Idem 50 139

[1.02] [3.47] 14 0.7 Netanya scl; pH 6.3; 10 BE 139
[0.41] CE=8 me/100 g; SA-90 nt/g

[0.86] [3.25 Idem 30 139

[0.73 [3.11] Idem 50 139
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TaBLE 8. Sorption coefficients for pesticides—Continued

log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
-0.11 2.89 11.2 0.27 Netanya agricult. surface soil 25 BE 563
[0.10
0.14 2.72 6.9 0.45 Mivtahim agricult. surface soil 25 BE 563
[0.26]
0.56 2.73 63.1 1.18 Golan agricult. surface soil 25 BE 563
[0.68]
0.73 2.87 23.8 1.25 Gilat agricult. surface soil 25 BE 563
[0.73
0.70 2.78 72.5 1.42 Shefer agricult. surface soil 25 BE 563
[0.82]
0.72 2.79 10.6 1.45 Bet Degan agricult. surface soil 25 BE 563
[0.84]
1.09 2.88 71.2 2.82 Neve Yaar agricult. surface soil 25 BE 563
[1.64]
1.45 2.92 76.2 5.82 Malkiya agricult. surface soil 25 BE 563
[3.39]
1.48 3.22 3.08 Kinneret Lake sediment 25 BE 563
[1.79
1.80 3.15 60.5 7.85 Kinneret A Lake sediment 25 BE 563
[4.59]
1.81 3.18 63.2 7.43 Kinneret F Lake sediment 25 BE 563
[4.31
1.60 3.20 63.8 4.39 Kinneret G Lake sediment 25 BE 563
[2.55
2.95av 94 soils(literature 663
[3.18Jav
3.68 Soil; experimentalliterature 217
3.17av 89 literature data 562
3.42 Correlation lod,—log Ky, 96
3.23 Correlation lod<,—l0g Ky, 207
3.60 Correlation lod<,—log Ky, 108
3.25 Correlation lod,.—logS 96
3.95 Correlation lod{,.—log S(mp) 96
2.88 Correlation lod<,.—logS 564
Permethrin
[2.60] [4.80] 1.09° Warracknabeal, Vic., soil; pH 8.0; BE 558
[0.63] 0.01 M CaC}
[2.64] [4.37] 3.20¢ Warracknabeal, Vic., soil; pH 8.4; BE 558
[1.86] 0.01 M CaC}
[1.83 [3.92 1.42 Warranine soil; pH 6.5; BE 558
[0.87] 0.01 M CaC}
[2.34] [4.38] 1.58 Badgingarra soil; pH 6.3; BE 558
[0.92] 0.01 M CaC}
[1.85] [4.8]] 0.19 Badgingarra soil; pH 6.3; BE 558
[0.11] 0.01 M CaC}
[2.60] [4.26] 3.78 Gabalong soil; pH 5.9; BE 558
[2.19 0.01 M CaC}
2.59 [3.19 18 34 48 43 Sediment(Lake St. George, Can. 21 BE 126
[24.9
5.25 Correlation lod,.—MCI 598
4.03 Correlation lod{,.—logS 564
Phorate
0.34° [2.63 77 15 8 0.51 Sarpy soil; pH 7.3; 24 BE 122
(0.99 CE=5.7 me/100 g; 0.01 M Cagl
0.69° [2.66] 83 9 8 1.07 Thurman soil; pH 6.83; 24 BE 122
(0.97) CE=6.1me/100 g; 0.01 M Cagl
0.93° [2.57] 37 42 21 2.64 Clarion agricultural soil; pH 5.00; 24 BE 122
(0.92 CE=21.0 me/100 g; 0.01 M Cagl
1.14° [2.56] 21 55 24 3.80 Harps agricultural soil; pH 7.30; 24 BE 122
(0.88 CE=37.8 me/100 g; 0.01 M Cagl
1.88° [2.62] 42 39 19 18.36 Peat; pH 6.98; 24 BE 122
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DELLE SITE

TaBLE 8. Sorption coefficients for pesticides—Continued

log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
(1.09) CE=77.3me/100 g; 0.01 M Cagl
[2.82] 3.53 Batcombe sil soil; pH 6.1; 20 BE 120
[2.05] 0.01 M CaC}
3.51 Soil; experimentalliterature 217
2.71 Correlation lod,.—logS 564
Picloram (pK,=3.6, Ref. 674
1.57° 100 H-montmorillonité1—0.2 um); 25 BE 250
(0.78 pH=3.35; CE=73.5 me/100 g;
1.34° 45 44 11 6.80 Aiken soil; pH 6.0; BE 319
(0.82 [3.94] pH (corrected, HNQ® 3.63;
CE=8.4 me/100 g;
1.25° Idem; pH (corrected, HN@3.80 319
(0.83
1.06° Idem; pH (corrected, HN@4.22 319
(0.79
0.74° [2.14] Idem; pH (corrected, HN@4.83 319
(0.92
—0.22° [1.18 Idem; pH 6.03 319
(0.89
—0.55° [0.85 Idem; pHcorrected, NaOK9.06 319
(1.08
-0.27° [1.14] Idem; pHcorrected, NaOK.0.4 319
(0.97
NA 23 42 0.9 Panoche soi(<1 mm); pH 7.5; 25 BE 315
[0.52] CE=15.4 me/100 g; SA100 nt/g
—0.46° Idem; pHcorrected, HOK.2 15 315
(0.8
—0.68° [1.67] Idem; pHcorrected, HOK.2 25 315
(0.92
—0.84° [1.45] Idem; pHcorrected, HOK.2 35 315
(0.98
1.11° [3.39 Idem; pHcorrected, HOW.2 10 315
(0.90
0.55° [2.84] Idem; pH (corrected, HOML.2 20 315
(0.89
0.18° [2.46] Idem; pHcorrected, HOWL.2 30 315
(0.97
—0.55° [1.85] 32 8 0.7 Ephrata soil<1 mm); pH 7.2; 15 BE 315
(1.00 [0.41] CE=8.2 me/100 g; SA28 ntlg
-0.76° [1.63 Idem 25 315
(0.99
—1.04° [1.36] Idem 35 315
(0.99
0.30° [2.06] 61 27 3.0 Palouse soil<1 mm); pH 5.9; 15 BE 315
(0.90 [1.74] CE=19 me/100 g; SA-42 ntlg
0.24° [2.00] Idem 25 315
(1.09
0.14° [1.90] Idem 35 315
(1.09
-0.74° [1.27] 46 38 16 1.7 Norge soil; pH 6.6; BE 508
(0.97 [0.99 CE=9.2 me/100 g; 0.01 N Cagl
[0.81] [3.75] 21 45 34 0.2 Soil 4; pH 2 25 BE 314
[0.12]
[—0.81] [2.12] Idem; pH 9 314
[1.23 [3.86] 48 36 16 0.3 Soil 3; pH 2 25 BE 314
[0.17)
[-0.59 [2.17] Idem; pH 9 314
[—0.36] [2.28 87 10 3 0.4 Soil 7; pH 2 25 BE 314
[0.23
[—0.85 [1.79 Idem; pH 9 314
[0.58] [2.82] 42 46 12 1.0 Soil D1; pH 2 25 BE 314
[0.58]
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TaBLE 8. Sorption coefficients for pesticides—Continued

log Kq Sorbent compositiof%6)

log K? Other sorbent and solution data; Temp.

(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.

[1.13 [2.93 13 39 48 2.7 Soil N1; pH 2 25 BE 314
[1.57]

[-1.32] [0.49] Idem; pH 9 314

[1.51] [3.13 58 35 7 4.1 Soil B2; pH 2 25 BE 314
[2.38]

[—0.30] [1.32] Idem; pH 9 314

[1.87] [3.02 26 52 22 10.7 Soil B1; pH 2 25 BE 314
[6.21]

[—0.01] [1.20] Idem; pH 9 314

[2.29 [3.02 39 38 23 32.2 Soil Q1; pH 2 25 BE 314
[18.7

[0.29] [1.02) Idem; pH 9 314

[0.41] [1.03 68 26 6 44.3 Soil Q3; pH 9 25 BE 314
[25.7

-1.12° [0.74] 14 Wyoming Borollic Haplargids soil BE 321

(0.99 (A horizon); pH 6.0-7.8

—0.59° [1.16] 1.8 Idem(Bt horizon 321

(1.02

—4.0° [1.92) 0.85 Idem(2Btk1 horizon 321

(1.02

—0.74° [1.26] 46 38 16 1.7 Norge soil; pH 6.6; BE 507

(0.97 [0.99] CE=9.2mg/100g; 0.01 N CagGl

-0.01° 18 4.2 Fiddletown sil soil; pH 5.60; 20 BE 316

(0.85 [2.44) CE=20me/100g

—0.26° 27 3.6 Palouse sil soil; pH 5.68; 20 BE 316

(0.82 [2.09] CE=19 me/100 g;

—-0.51° 83 2.4 Molokai ¢ soil; pH 6.97; 20 BE 316

(0.83 [1.39 CE=14 me/100g

-0.39° 33 2.4 Linne cl soil; pH 7.40; 20 BE 316

(0.74 [1.39 CE=41me/100g

-0.93° 9 1.6 Kentwood sl soil; pH 6.40; 20 BE 316

(0.89 [0.93 CE=12 me/100 g

—0.15° 8 0.92 Ephrata sl soil; pH 7.14; 20 BE 316

(0.60 [0.55] CE=8 me/100 g;

-0.12 [1.02) 135 12.4 Lacombe | soil; pH 7.9 25 BE 317
[7.19

-0.31 [0.97] 20.3 10.3 Melfort | soil; pH 6.5 25 BE 317
[6.09]

-0.31 [0.91] Idem LE 540

-0.51 [0.92] 19.2 6.3 Weyburn Oxbow 1 soil; pH 7.9 25 BE 317
[3.77]

—-0.62 [0.81] Idem LE 540

—0.64 [0.93 57.3 4.7 Indian Head c soil; pH 8.1 25 BE 317
[2.73

—~1.00 [0.63 Idem LE 540

—-0.62 [0.99] 15.0 4.3 Weyburn light | soil; 25 BE 317
[2.49 pH 8.2

N.A. 69.5 4.2 Regina heavy c soil; 25 BE 317
[2.44) pH 8.0

—-1.00 [0.62] Idem LE 540

-0.62 [1.01 18.5 4.1 Indian Head cl soil; pH 8.1 25 BE 317
[2.38]

—1.05 [0.94] 8.0 1.8 Asquith sl soil; pH 6.9 25 BE 317
[1.04]

—~1.52 [0.46] Idem LE 540

-0.72° [1.28] 145 52.5 33.0 1% Amsterdam soil; pH 7.8 20 BE 664

(0.89 [0.99]

—-0.22° 24 6.6 Minam loam soil(0-23 cn); 25 BE 313

0.83 pH 7.0; Al=0.3 me/100 g;

CE=28.3me/100 g
—0.52° 26 3.8 Idem (23-33 cm; pH 7.3; 313
(0.76 Al=0.3 me/100 g;

CE=24.4me/100 g
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TaBLE 8. Sorption coefficients for pesticides—Continued

DELLE SITE

log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
-0.52° 17 7.7 Woodcock | soil(0—10 cnj; 25 BE 313
(0.85 Al=9.9 me/100 g;
CE=12.9 me/100 g;
-0.22° [1.38 13 4.3 Idem (36—51 cm); pH 5.8; 313
(0.99 [2.49] Al=26.8 me/100 g;
CE=3.6 me/100g
—0.40° [1.63 8 1.6° Idem (69-111 cny, pH 5.6; 313
(1.02 [0.93] Al=34.6 me/100 g;
CE=3.2me/100g
0.66° 36 7.4 Kinney clay loam soil(23-38 cm; 25 BE 313
(0.89 pH; 5.2; Al=58.0 me/100 g;
CE=6.5me/100g
0.36° [2.20] 42 2.5 Idem (23-46 cm; pH 5.2; 313
(0.93 [1.45] Al=53.2 me/100 g;
CE=8.9me/100 g
0.20° [2.54) 31 0.8 Idem (46—69 cm; pH 5.0; 313
(1.00 [0.46] Al=41.6 me/100 g;
CE=16.1me/100 g
—-1.10 1.05 34 46 20 0.74 Commerce soil; pH 7.3 BE 135
-0.19 1.34 12 28 60 2.92 Fargo soil; pH 6.1 BE 135
—-0.92 1.05 18 62 20 1.03 Walla-Walla soil; pH 6.3 BE 135
—-0.77 1.10 78 14 8 1.36 Kawkawlin soil; pH 6.8 BE 135
-1.10 1.26 82 10 8 0.45 Norfolk soil; pH 5.9 BE 135
—-0.41 1.31 14 54 32 1.89 Catlin soil; pH 6.1 BE 135
-0.92 1.00 38 42 20 1.17 Holdredge soil; pH 5.4 BE 135
—-0.74° [1.27] 46 38 16 17 Norge soil; pH 6.6; BE 485
(0.99 [0.99 CE=9.2 me/100g. 0.01 N Cagl
3.52% 56.4 Humic acid from Black 5 BE 125
(0.79 Chernozemic soil; pH 3.3-3.6
3.43% Idem 25 BE 125
(0.79
1.23 Soil; experimentalliterature 217
1.49av 59 literature data 562
1.41av 26 soilgliterature 87
2.20 Correlation lod<,.—logS 564
1.47 Correlation log<,.—MCI 578
Profluralin
2.74 100 Ca—montmorillonite; pH 6 24 BE 121
3.26 [3.52] 94* OM from peaty muck 24 BE 121
[54.5] soil; pH 6.5
3.93 Soil; experimentalliterature 217
4.19 Correlation lod<,.—logS 564
Prometone (pK ;=4.28 Ref. 247
TA 100 H-montmorillonite(1-0.2 um); 25 BE 250
pH 3.35; CE=73.5 me/100 g
2.18° 100 Na—montmorillonitél—0.2 um); 25 BE 250
(0.64 pH 6.80; CEG=87.0 mg/100 g
0.35 [1.74) 2.9 68.7 28.4 7A Lanton soil; pH 6.4; BE 631
[4.12] CE=32.8me/100 g
0.00° 18 3.3 Lakeland sl soil; pH 6.2; 26 BE 633
(0.79 [1.91] CE=2.9 me/100 g; 0.01 M Cagl
0.59° 43 1.9 Wehadkee sil soil; ph 5.6; 26 BE 633
0.77 [1.10 CE=10.2 me/100 g; 0.01 M Cagl
0.73° 38 4.4 Chillum sil soil; pH 4.6; 26 BE 633
(0.89 [2.55] CE=7.6 me/100 g; 0.01 M Cagl
0.63° 48 4.3 Hagertown sicl soil; pH 5.5; 26 BE 633
(0.84 [2.49 CE=12.5me/100 g; 0.01 M Cagl
0.45 [2.47] 6 74 20 1.9 Putnam soil; pH 5.3; 20 BE 145
[1.1] CE=12.3me/100 g; 0.01 M Cagl
0.94 [2.56] 4 66 30 4.2 Marshall soil; pH 5.4; 20 BE 145
[2.4] CE=21.3me/100 g; 0.01 M Cagl
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TaBLE 8. Sorption coefficients for pesticides—Continued

log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
0.80 [2.48 3 67 30 3.6 Grundy soil; pH 5.6; 20 BE 145
[2.1] CE=13.5me/100 g; 0.01 M Cagl
1.17 [3.26] 9 74 17 1.4 Marian soil; pH 4.6; 20 BE 145
[0.81]] CE=9.9 me/100 g; 0.01 M Cagl
0.81 [2.58] 4 72 24 2.9 Knox soil; pH 5.4; 20 BE 145
[1.7] CE=18.8 me/100 g; 0.01 M Cagl
1.35 [3.03 26 43 31 3.6 Shelby soil; pH 4.3; 20 BE 145
[2.1] CE=20.1 me/100 g; 0.01 M Cagl
0.67 [2.73] 30 44 26 15 Lindley soil; pH 4.7; 20 BE 145
[0.87] CE=6.9 me/100 g; 0.01 M Cagl
1.23 [3.12] 1 36 63 2.2 Wabash soil; pH 5.7; 20 BE 145
[1.3] CE=40.3 me/100 g; 0.01 M Cagl
0.66 [2.58 32 50 18 2.1 Salix soil; pH 6.3; 20 BE 145
[1.2] CE=17.9me/100g 0.01 M Cagl
0.18 [2.30] 40 41 19 13 Sarpy soil; pH 7.1; 20 BE 145
[0.75] CE=14.3me/100g 0.01 M Cagl
1.06 [2.6]] 5 48 47 4.9 Summit soil; pH 4.8; 20 BE 145
[2.8] CE=35.1me/100 g; 0.01 M Cagl
0.53 [2.31] 5 67 28 2.9 Oswego soil; pH 6.4; 20 BE 145
[1.7] CE=21.0 me/100 g; 0.01 M Cagl
—0.22 [1.87] 1 76 23 14 Bates soil; pH 6.5; 20 BE 145
[0.81] CE=9.3me/100 g; 0.01 M Cagl
0.78 [2.58] 1 76 23 2.7 Gerald soil; pH 4.7; 20 BE 145
[1.6] CE=11.0me/100 g; 0.01 M Cagl
0.38 [2.47] 11 75 14 1.6 Newtonia soil; pH 5.2; 20 BE 145
[0.93 CE=8.8 me/100 g; 0.01 M Cagl
0.11 [1.87] 8 72 20 3.0 Eldon soil; pH 5.9; 20 BE 145
[1.7] CE=12.9 me/100 g; 0.01 M Cagl
0.23 [2.14] 9 72 19 2.1 Baxter soil; pH 6.0; 20 BE 145
[1.2] CE=11.2 me/100 g; 0.01 M Cagl
0.08 [1.93 4 85 11 2.4 Menfro soil; pH 5.3; 20 BE 145
[1.4] CE=9.1 me/100 g; 0.01 M Cagl
0.79 [2.77] 2 79 19 1.8 Union soil; pH 5.4; 20 BE 145
[1.04] CE=6.8 me/100 g; 0.01 M Cagl
0.89 [2.88 13 70 17 1.8 Lebanon soil; pH 4.9; 20 BE 145
[1.04] CE=7.7 me/100 g; 0.01 M Cagl
0.34 [2.43 20 67 13 14 Clarksville soil; pH 5.7; 20 BE 145
[0.81] CE=5.7 me/100 g; 0.01 M Cagl
—0.30 [1.85 20 63 17 1.2 Cumberland soil; pH 6.4; 20 BE 145
[0.70] CE=6.5me/100 g; 0.01 M Cagl
1.74 [3.58 25 30 45 2.5 Sharkey soil; pH 5.0; 20 BE 145
[1.5] CE=28.2me/100 g; 0.01 M Cagl
-0.15 [2.30] 84 11 5 0.6 Lintonia soil; pH 5.3; 20 BE 145
[0.35] CE=3.2me/100 g; 0.01 M Cagl
0.58 [2.57] 14 66 20 2.0 Waverley soil; pH 6.4; 20 BE 145
[1.2] CE=12.8 me/100 g; 0.01 M Cagl
—0.44° 67.1 25.8 7.1 0.43 Hanford soil; pH 6.05; 25 BE 528
(0.87 CE=5.95 cmol/kg; 0.01 M CaGl
0.66° [1.82] 82.0 135 45 0.33 Tuiunga soil; pH 6.30; 25 BE 528
(0.96 CE=0.45 cmol/kg; 0.01 M CaGl
2.54 Soil; experimentalliterature 217
2.72av 29 soilgliterature 87
2.42 Correlation lodK,—log S(563) 528
2.30 Correlation lodK,.—l0gK,,(87) 528
2.69 Correlation lod,.—logK,,(217) 528
2.04 Correlation lod,.—logS 564
2.20 Correlation lod<,.—MCI 598

Prometryne (pK,=4.05 Ref. 247

T.A. 100 H—montmorillonite; pH 3.6 BE 212
1.45 100 Na—montmorillonite; pH 7.9 BE 212
1.26 100 Ca—montmorillonite; pH 7.9 BE 212
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TaBLE 8. Sorption coefficients for pesticides—Continued

DELLE SITE

log Kq Sorbent compositiof%6)

log K? Other sorbent and solution data; Temp.

(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.

1.26 100 Mg—montmorillonite; pH 8.2 BE 212

3.27 100 Ca—montmorillonite; pH 6.0 24 BE 121

4.09 [4.35] o4* OM from peaty muck 24 BE 121
[54.5 soil; pH 5.5

—0.44 [1.95 5.0 0.70 Eufala loamy fine s soil; 23 BE 300
[0.41] pH 6.4; 0.01 N CaGl

—0.33 [2.06] Idem; 0.5 N CaGl 300

-0.15 [1.69 17.5 2.50 Norge 1 soil; pH 6.1 23 BE 300
[1.45] 0.01 N CaC}

—-0.02 [1.82] Idem; pH 5.9; 0.5 N CaGl 300

0.17¢ 46 38 16 17 Norge soil; pH 6.6; BE 507

(0.86 [0.99 9.2meg/100g; 0.01 N CaGl

1.65° 75 1.3 Eurosol-1; c soil; pH 5.1; BE 583

(0.67 0.01 M CaC}

0.16° 1.60 22.6 3.7 Eurosol-2 sil; pH 7.4; BE 583

(0.90 0.01 M CaC}

0.51° 17.0 3.45 Eurosol-3; 1; pH 5.2; BE 583

(0.80 0.01 M CaC}

—0.04° 20.3 1.55 Eurosol-4; si; pH 6.5; BE 583

(0.65 0.01 M CaC}

1.64° 6.0 9.25 Eurosol-5; 1s; pH 3.2; BE 583

0.72 0.01 M CaC}

[0.59 [2.43 74.4 19.5 6.1 25 Aguadilla soil; CE=10 me/100 g; BE 304
[1.45] pH 7.4; 0.01 M CaGl

[0.3]] [2.43 27.6 35.6 36.8 13 Aguirre soil; CE=14.3 me/100 g; BE 304
[0.75] pH 9.0; 0.01 M CaGl

[0.63 [2.28] 16.6 13.0 70.4 39 Aguirre soil; CE=59.0 me/100 g; BE 304
[2.26] pH 8.4; 0.01 M CaGl

[0.86] [2.59] 14.9 39.3 45.8 32 Alonso soil; CE=13.8 me/100 g; BE 304
[1.86] pH 5.1; 0.01 M CaGl

[0.57] [2.24) 49.2 28.8 22.0 3% Altura soil; CE=27.6 me/100 g; BE 304
[2.15] pH 8.0; 0.01 M CaGl

[0.52] [2.53] 68.1 4.4 27.0 17 Bayamm soil; CE=5.0 me/100 g; BE 304
[0.99 pH 4.7; 0.01 M CaGl

[1.00] [2.76] 56.4 8.0 35.9 34 Cabo Rojo soil; CE9.0 me/100 g; BE 304
[1.80] pH 4.3; 0.01 M CaGl

[3.00] [3.67) 36.0 36.0 28.0 360 Caro Tiburones soil; pH 5.5; BE 304
[20.9 CE=86.0 me/100 g; 0.01 M Cagl

[0.77] [2.73 6.6 28.9 64.5 13 Catalina soil; CE=11.8 me/100 g; BE 304
[1.10] pH 4.7; 0.01 M CaGl

[0.45] [2.46] 47.2 17.4 35.4 1% Cartagena soil; CE36.1 me/100 g; BE 304
[0.99] pH 7.7; 0.01 M CaGl

[-0.12 [1.79 89.0 7.3 3.7 24 Catar soil; CE=6.9 me/100 g; BE 304
[1.22] pH 7.9; 0.01 M CaGl

[0.71] [2.55] 43.4 25.2 314 25 Cintrona soil; CE=25.0 me/100 g; BE 304
[1.45] pH 8.3; 0.01 M CaGl

[0.59] [2.53 58.8 23.4 17.8 20 Cayaguasoil; CE=7.3 me/100 g; BE 304
[1.16] pH 5.2; 0.01 M CaGl

[0.82] [2.52] 13.3 34.8 51.9 479 Cialitos soil; CE=18.6 me/100 g; BE 304
[2.84] pH 5.4; 0.01 M CaGl

[0.97] [2.58] 22.7 37.4 39.9 3% Coloso soil; CE=23.0 me/100 g; BE 304
[2.15] pH 5.7; 0.01 M CaGl

[0.97] [2.52] 26.0 18.6 55.4 43 Corozal soil; CE=17.0 me/100 g; BE 304
[2.49 pH 4.6; 0.01 M CaGl

[0.59 [2.32 23.4 24.8 51.8 32 Coto soil; CE=14.0 me/100 g; BE 304
[1.86] pH 7.7; 0.01 M CaGl

[0.48 [2.76] 48.0 20.6 314 09 Estacim soil; CE=10.0 me/100 g; BE 304
[0.52] pH 5.9; 0.01 M CaGl

[0.98] [2.69 39.1 29.7 32.2 34 Fe soil; CE=27.6 me/100 g; BE 304
[1.97] pH 7.5; 0.01 M CaGl

[1.19 [2.97] 15.0 50.7 34.3 33 Fortuna soil; CE23.3 me/100 g; BE 304
[1.91 pH 5.4; 0.01 M CaGl

[0.52] [2.44] 155 32.5 52.0 21 Fraternidad soil; pH 6.3; BE 304
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TaBLE 8. Sorption coefficients for pesticides—Continued

393

log Kq Sorbent compositiof%6)

log K? Other sorbent and solution data; Temp.

(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
[1.22] CE=36.6 me/100 g; 0.01 M Cagl

[0.73] [2.34] 11.1 23.8 65.1 472 Fraternidad soilLajag; pH 5.9; BE 304
[2.44] CE=58.0 me/100 g; 0.01 M Cagl

[0.77] [2.27] 6.4 19.6 74.0 48 Guanica soil; CE=52.1 me/100 g; BE 304
[2.78] pH 8.1; 0.01 M CaGl

[0.59] [2.79] 84.4 8.4 7.2 11 Humacao soil; CE4.0 me/100 g; BE 304
[0.64] pH 6.3; 0.01 M CaGl

[0.97] [2.97] 10.1 50.9 39.0 17 Humata soil; CE=10.1 me/100 g; BE 304
[0.99] pH 4.5; 0.01 M CaGl

[0.95 [2.67] 26.6 53.5 20.9 33 Josefa soil; CE16.8 me/100 g; BE 304
[1.91] pH 6.0; 0.01 M CaGl

[0.6]] [2.42) 15.2 41.6 43.2 2% Juncos soil; CE13.4 me/100 g; BE 304
[1.57] pH 6.2; 0.01 M CaGl

[0.37] [1.96] 19.9 33.4 46.7 39 Mabi soil; CE=55.2 me/100 g; BE 304
[2.26] pH 7.0; 0.01 M CaGl

[0.87] [2.35] 22.7 40.7 36.6 49 Mabi soil; CE=31.0 me/100 g; BE 304
[2.84] pH 5.7; 0.01 M CaGl

[0.67] [2.57] 76.0 13.4 10.6 22 Machete soil; CE8.0 me/100 g; BE 304
[1.28 pH 6.5; 0.01 M CaGl

[0.59] [2.45] 14.9 42.8 42.3 2% Mercedita soil; CE=19.9 me/100 g; BE 304
[1.39 pH 8.1; 0.01 M CaGl

[1.02) [2.67) 26.3 27.7 46.0 378 Moca soil; CE=31.0 me/100 g; BE 304
[2.20] pH 5.8; 0.01 M CaGl

[0.93 [2.65] 28.0 47.0 25.0 33 Mucara soil; CE=19.6 me/100 g; BE 304
[1.91] pH 5.8; 0.01 M CaGl

[1.09 [2.60] 22.0 49.2 28.0 513 Nipe soil; CE=11.9 me/100 g; BE 304
[3.07] pH 5.7; 0.01 M CaGl

[-0.12] [1.81] 59.4 28.2 12.4 20 Pandura soil; CE7.7 me/100 g; BE 304
[1.16] pH 5.7; 0.01 M CaGl

[0.97] [2.6]1] 13.4 43.6 43.0 35 Rio Piedras soil; pH 4.9; BE 304
[2.03 CE=11.5me/100 g; 0.01 M Cagl

[0.48] [2.12] 39.0 24.6 36.4 39 Sabana Seca soil; pH 7.4; BE 304
[2.26] CE=23.0 me/100 g; 0.01 M Cagl

[0.42] [1.97] 47.0 24.4 28.6 49 San Anfm soil; pH 7.4; BE 304
[2.84] CE=28.0me/100 g; 0.01 M Cagl

[0.95] [2.86] 57.0 18.6 24.4 21 Santa Isabel soil; pH 7.4; BE 304
[1.22] CE=28.0 me/100 g; 0.01 M Cagl

[2.5]] [3.73 46.0 20.0 34.0 104 Soller soil; CE=53.0 me/100 g; BE 304
[6.03 pH 6.9; 0.01 M CaGl

[0.45] [2.54] 73.4 194 7.2 12 Talante soil; CE=4.0 me/100 g; BE 304
[0.81] pH 5.1; 0.01 M CaGl

[1.12] [2.65] 35.0 24.6 40.4 51 Toa soil; CE=36.0 me/100 g; BE 304
[2.96] pH 8.0; 0.01 M CaGl

[0.73 [2.67] 41.5 38.3 20.2 20 Toa soil; CE=13.0 me/100 g; BE 304
[1.16] pH 5.3; 0.01 M CaGl

[0.13 [2.59 60.9 25.1 14.0 0% Toa soil; CE=8.0 me/100 g; BE 304
[0.35 pH 6.0; 0.01 M CaGl

[0.61] [2.30] 73.7 12.6 13.7 35 Vega Alta soil; pH 5.0; BE 304
[2.03 CE=5.6 me/100 g; 0.01 M Cagl

[0.67] [2.55] 45.2 36.8 18.0 23 Via soil; CE=39.9 me/100 g; BE 304
[1.33 pH 5.1; 0.01 M CaGl

[0.75] [2.64] 62.4 19.6 18.0 272 Vivi soil; CE=14.0 me/100 g; BE 304
[1.28] pH 4.8; 0.01 M CaGl

[1.19 [2.78] 15.0 23.4 61.6 4% Voladura soil; pH 4.3; BE 304
[2.67] CE=17.7 me/100 g; 0.01 M Cagl

[0.45] [1.84] 2.9 68.7 28.4 74 Lanton soil; pH 6.4; BE 631
[4.12] CE=32.8 me/100 g;

—1.15° 100 Quartz s; pH 5.6; GED.4 me/100 g; 26 BE 299

(—0.59 0.01 N CaC})

—-0.18° 93 4 3 0.6 Cobb soil; pH 7.3; 26 BE 299

0.7 [0.35 CE=3.8 me/100 g; 0.01 N Cagl

1.46° 93 4 3 21 Cobb soit-2% muck; pH 5.3; 26 BE 299
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DELLE SITE

TaBLE 8. Sorption coefficients for pesticides—Continued

log Kq Sorbent compositiof%6)

log K? Other sorbent and solution data; Temp.

(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.

0.79 [1.22] CE=9.0 me/100 g; 0.01 N Cagl

0.54° 58 23 19 13 Teller soil; pH 5.7; 26 BE 299

(0.80 [0.75 CE=8.6 me/100 g; 0.01 N Cagl

0.69° 16 42 42 138 Port soil; pH 6.3; 26 BE 299

(0.76 [1.04] CE=17.9 me/100 g; 0.01 N Cagl

1.0° 27 45 29 28 Brewer soil; pH 5.8; 26 BE 299

(0.83 [1.62) CE=13.5me/100 g; 0.01 N Cagl

0.28° 18 3.3 Lakeland sl soil; pH 6.2; 26 BE 633

(0.889 [1.91 CE=2.9 me/100 g; 0.01 M Cagl

0.79° 43 1.9 Wehadkee sil soil; pH 5.6; 26 BE 633

(0.89 [1.10] CE=10.2 me/100 g; 0.01 M Cagl

1.11° 38 4.4 Chillum sil soil; pH 4.6; 26 BE 633

(0.89 [2.55] CE=7.6 me/100 g; 0.01 M Cagl

1.01° 48 4.3 Hagerstown sicl soil; pH 5.5; 26 BE 633

(0.849 [2.49 CE=12.5me/100 g; 0.01 M Cagl

0.04 [2.03] 1.77 Cecil soil; pH 6.3 BE 665
[1.03]

0.58 [2.54] 6 74 20 1.9 Putnam soil; pH 5.3; 20 BE 145
[1.1] CE=12.3 me/100g; 0.01 M Cagl

1.09 [2.77] 4 66 30 4.2 Marshall soil; pH 5.4; 20 BE 145
[2.4] CE=21.3me/100 g; 0.01 M Cagl

0.96 [2.64] 3 67 30 3.6 Grundy soil; pH 5.6; 20 BE 145
[2.7 CE=13.5me/100 g; 0.01 M Cagl

1.15 [3.24) 9 74 17 14 Marian soil; pH 4.6; 20 BE 145
[0.81] CE=9.9 me/100 g; 0.01 M Cagl

0.92 [2.70] 4 72 24 2.9 Knox soil; pH 5.4; 20 BE 145
[1.7] CE=18.8 me/100 g; 0.01 M Cagl

1.34 [3.02 26 43 31 3.6 Shelby soil; pH 4.3; 20 BE 145
[2.7] CE=20.1 me/100 g; 0.01 M Cagl

0.90 [2.96] 30 44 26 15 Lindley soil; pH 4.7; 20 BE 145
[0.87] CE=6.9 me/100 g; 0.01 M Cagl

1.24 [3.13 1 36 63 2.2 Wabash soil; pH 5.7; 20 BE 145
[1.3] CE=40.3 me/100 g; 0.01 M Cagl

0.81 [2.72] 32 50 18 2.1 Salix soil; pH 6.3; 20 BE 145
[1.2] CE=17.9 me/100 g; 0.01 M Cagl

0.46 [2.59 40 41 19 1.3 Sarpy soil; pH 7.1; 20 BE 145
[0.75] CE=14.3 me/100 g; 0.01 M Cagl

1.25 [2.79] 5 48 47 4.9 Summit soil; pH 4.8; 20 BE 145
[2.8] CE=35.1 me/100 g; 0.01 M Cagl

0.70 [2.47] 5 67 28 2.9 Oswego soil; pH 6.4; 20 BE 145
[1.7] CE=21.0me/100 g; 0.01 M Cagl

0.20 [2.30] 1 76 23 14 Bates soil; pH 6.5; 20 BE 145
[0.81] CE=9.3me/100 g; 0.01 M Cagl

0.97 [2.78 1 76 23 2.7 Gerald soil; pH 4.7; 20 BE 145
[1.6] CE=11.0 me/100 g; 0.01 M Cagl

0.54 [2.58 11 75 14 1.6 Newtonia soil; pH 5.2; 20 BE 145
[0.93 CE=8.8 me/100 g; 0.01 M Cagl

0.56 [2.32] 8 72 20 3.0 Eldon soil; pH 5.9; 20 BE 145
[1.7] CE=12.9 me/100 g; 0.01 M Cagl

0.63 [2.55] 9 72 19 2.1 Baxter soil; pH 6.0; 20 BE 145
[1.2] CE=11.2 me/100 g; 0.01 M Cagl

0.52 [2.37] 4 85 11 2.4 Menfro soil; pH 5.3; 20 BE 145
[1.4] CE=9.1 me/100 g; 0.01 M Cagl

0.93 [2.92] 2 79 19 1.8 Union soil; pH 5.4; 20 BE 145
[1.04] CE=6.8 me/100 g; 0.01 M Cagl

0.95 [2.94] 13 70 17 1.8 Lebanon soil; pH 4.9; 20 BE 145
[1.04] CE=7.7 me/100 g; 0.01 M Cagl

0.71 [2.80] 20 67 13 14 Clarksville soil; pH 5.7; 20 BE 145
[0.81] CE=5.7 me/100 g; 0.01 M Cagl

0.15 [2.30] 20 63 17 12 Cumberland soil; pH 6.4; 20 BE 145
[0.70] CE=6.5me/100 g; 0.01 M Cagl

1.64 [3.48 25 30 45 2.5 Sharkey soil; pH 5.0; 20 BE 145
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TaBLE 8. Sorption coefficients for pesticides—Continued

log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
[1.5] CE=28.2me/100 g; 0.01 M Cagl
—0.05 [2.47] 84 11 5 0.6 Lintonia soil; pH 5.3; 20 BE 145
[0.35 CE=3.2me/100 g; 0.01 M Cagl
0.76 [2.70] 14 66 20 2.0 Waverley soil; pH 6.4; 20 BE 145
[1.2] CE=12.8 me/100 g; 0.01 M Cagl
2.93 [4.20] 28 11 9.2 Cape Fear soil; CE10.3 me/100 g; BE 279
[5.34] pH 6; SA=77.2 nflg
2.14 [3.99 41 7 2.5 Rains soil; CE=7.1 me/100 g; BE 279
[1.45] pH 6; SA=18.2 nt/g
1.94 [3.95 11 2 1.7 Norfolk soil; CE=2.3 me/100 g; BE 279
[0.99] pH 6; SA=4.4 ntlg
[2.30] 63* Mesic peat(acid treateg BE 477
[36.5 0.01 M CaC}
2.30 Peat humic acid ED 423
291 Soil; experimentalliterature 217
2.79av 38 soilgliterature 87
2.72 Correlation lod<,.—logS 564

Propazine (pK ,=1.85 Ref. 247

TA 100 H—montmorillonite(1—-0.2 um); 25 BE 250
pH 3.35; CE=73.5 me/100 g;
1.26° 100 Na—montmorillonitél—0.2 um); 25 BE 250
(1.12 pH 6.80; CE=87.0 me/100 g
0.67° 2.16 57.8 19.6 22.6 5.6 Vetroz soil; pH 6.7; 20 BE 630
(0.98 [3.25
0.36° 38.4 49.4 12.2 36 Evouettes soil; pH 6.1 20 BE 630
(1.19 [2.09
0.70 2.59 75 1.3 Eurosol-1; ¢ soil; pH 5.1; BE 583
0.01 M CaC}
0.49 1.93 22.6 3.7 Eurosol-2; sil; pH 7.4; BE 583
0.01 M CaC}
0.61 2.08 17.0 3.45 Eurosol-3; I; pH 5.2; BE 583
0.01 M CaC}
0.14 1.95 20.3 1.55 Eurosol-4; si; pH 6.5; BE 583
0.01 M CaC}
1.66 2.70 6.0 9.25 Eurosol-5; Is; pH 3.2; BE 583
0.01 M CaC}
—0.10° [1.62] 18 3.3 Lakeland sl soil; pH 6.2; 26 BE 633
(0.91 [1.91 CE=2.9 me/100 g; 0.01 M Cagl
0.20° [2.16] 43 1.9 Wehadkee sil soil; pH 5.6; 26 BE 633
(0.99 [1.10 CE=10.2 me/100 g; 0.01 M Cagl
0.66° [2.26] 38 4.4 Chillum sil soil; pH 4.6; 26 BE 633
(0.96 [2.55 CE=7.6 me/100 g; 0.01 M Cagl
0.57° [2.17] 48 4.3 Hagerstown sicl soil; pH 5.5; 26 BE 633
(0.99 [2.49 CE=12.5me/100 g; 0.01 M Cagl
0.04 [2.00] 6 74 20 1.9 Putnam soil; pH 5.3; 20 BE 145
[1.1] CE=12.3me/100 g; 0.01 M Cagl
0.48 [2.10] 4 66 30 4.2 Marshall soil; pH 5.4; 20 BE 145
[2.4] CE=21.3 me/100 g; 0.01 M Cagl
0.45 [2.12] 3 67 30 3.6 Grundy soil; pH 5.6; 20 BE 145
[2.7] CE=13.5me/100 g; 0.01 M Cagl
0.32 [2.4]] 9 74 17 14 Marian soil; pH 4.6; 20 BE 145
[0.81] CE=9.9 me/100 g; 0.01 M Cagl
0.43 [2.27] 4 72 24 2.9 Knox soil; pH 5.4; 20 BE 145
[1.7] CE=18.8 me/100 g; 0.01 M Cagl
0.45 [2.12] 26 43 31 3.6 Shelby soil; pH 4.3; 20 BE 145
[2.7] CE=20.1 me/100 g; 0.01 M Cagl
0.34 [2.40] 30 44 26 1.5 Lindley soil; pH 4.7; 20 BE 145
[0.87] CE=6.9 me/100 g; 0.01 M Cagl
0.49 [2.38] 1 36 63 2.2 Wabash soil; pH 5.7; 20 BE 145
[1.3] CE=40.3 me/100 g; 0.01 M Cagl
0.28 [2.19 32 50 18 2.1 Salix soil; pH 6.3; 20 BE 145
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TaBLE 8. Sorption coefficients for pesticides—Continued

DELLE SITE

log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
[1.2] CE=17.9 me/100 g; 0.01 M Cagl
0.08 [2.20] 40 41 19 1.3 Sarpy soil; pH 7.1; 20 BE 145
[0.75 CE=14.3me/100 g; 0.01 M Cagl
0.53 [2.08] 5 48 47 4.9 Summit soil; pH 4.8; 20 BE 145
[2.8] CE=35.1 me/100 g; 0.01 M Cagl
0.28 [1.92] 5 67 28 2.9 Oswego soil; pH 6.4; 20 BE 145
[1.7] CE=21.0me/100 g; 0.01 M Cagl
-0.15 [1.93 1 76 23 14 Bates soil; pH 6.5; 20 BE 145
[0.81] CE=9.3me/100 g; 0.01 M Cagl
0.26 [2.06] 1 76 23 2.7 Gerald soil; pH 4.7; 20 BE 145
[1.6] CE=11.0 me/100 g; 0.01 M Cagl
0.15 [2.18] 11 75 14 1.6 Newtonia soil; pH 5.2; 20 BE 145
[0.93 CE=8.8me/100 g; 0.01 M Cagl
0.26 [2.01] 8 72 20 3.0 Eldon soil; pH 5.9; 20 BE 145
[1.7] CE=12.9 me/100 g; 0.01 M Cagl
0.28 [2.19 9 72 19 2.1 Baxter soil; pH 6.0; 20 BE 145
[1.2] CE=11.2 me/100 g; 0.01 M Cagl
0.26 [2.17] 4 85 11 2.4 Menfro soil; pH 5.3; 20 BE 145
[1.4] CE=9.1 me/100 g; 0.01 M Cagl
0.38 [2.36] 2 79 19 1.8 Union soil; pH 5.4; 20 BE 145
[1.04] CE=6.8 me/100 g; 0.01 M Cagl
0.30 [2.28] 13 70 17 1.8 Lebanon soil; pH 4.9; 20 BE 145
[1.04] CE=7.7 me/100 g; 0.01 M Cagl
0.32 [2.47] 20 67 13 14 Clarksville soil; pH 5.7; 20 BE 145
[0.81] CE=5.7 me/100 g; 0.01 M Cagl
-0.15 [2.00] 20 63 17 1.2 Cumberland soil; pH 6.4; 20 BE 145
[0.70] CE=6.5me/100 g; 0.01 M Cagl
0.48 [2.32] 25 30 45 2.5 Sharkey soil; pH 5.0; 20 BE 145
[1.5] CE=28.2 me/100 g; 0.01 M Cagl
—1.00 [1.46] 84 11 5 0.6 Lintonia soil; pH 5.3; 20 BE 145
[0.35 CE=3.2me/100 g; 0.01 M Cagl
0.30 [2.24) 14 66 20 2.0 Waverley soil; pH 6.4; 20 BE 145
[1.2] CE=12.8 me/100 g; 0.01 M Cagl
1.08 2.56 3.27 Hickory Hill sediment; coarse silt 25 BE 130
fraction (20—50 um)
2.20 Soil; experimentalliterature 217
2.19av 36 soilgliterature 87
2.55 Correlation lod,—log Ky, 96
3.47 Correlation lod<,.—logS 96
2.49 Correlation lod<,.—log S(mp) 96
3.11 Correlation lod,.—logS 564
Simazine (pK ,=1.65 Ref. 679
2.82 100 Mississippi bentonite; pH 8.5 0 BE 251
1.45 Idem 50 251
1.23° Ca-Wyoming smectite; pH 7.9; 20 BE 640
(0.99 SA(N,) =23 nf/g; 0.01 M CaC}
3.60° Fe-Wyoming smectite; pH 2.9; 20 BE 640
(0.89 SA(N,) =36 n/g; 0.01 M CaC}
0.93° lllite; pH 7; CE=24 me/100 g; 20 BE 145
0.01 M CaC}
1.05 Idem; pH 5 145
0.43 Putnam clay; pH 7; 20 BE 145
CE=42me/100g; 0.01 M Cagl
0.78 Idem; pH 5 145
1.09 Montmorillonite; pH 7; 20 BE 145
CE=105 me/100 g; 0.01 M Cagl
1.09 Idem; pH 5 145
1.59 [1.94] e Houghton muck; pH 5.6 0 BE 251
[44.7]
1.58 [1.93 Idem 50 251
[0.82] [2.83 29.0 1.67 Dundee sicl soil; pH 5.0; 26 BE 38
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TaBLE 8. Sorption coefficients for pesticides—Continued

397

log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
[0.97] CE=18.1me/100 g; 0.01 M Cagl
[0.56] [1.96] 34.4 6.90 Barnes cl soil; pH 7.4; 26 BE 38
[4.00] CE=33.8 me/100 g; 0.01 M Cagl
[0.54] [2.06] 23.2 5.27 Iredell sil (topsoil; pH 5.4; 26 BE 38
[3.06] CE=17.0 me/100 g; 0.01 M Cagl
[0.77] [2.4]] 67.1 3.90 Sharkey ¢ soil; pH 6.2; 26 BE 38
[2.26] CE=40.2 me/100 g; 0.01 M Cagl
—0.26 [2.63 97.1 2.3 0.6 0.13 Tampa aquifer; pH 8; BE 521
0.01 N CaC}
0.46° 57.8 19.6 22.6 5%6 Vetroz soil; pH 6.7 20 BE 630
(0.89 [3.29]
0.25° 384 494 12.2 36 Evouettes soil; pH 6.1 20 BE 630
(0.78 [2.09
-0.19° 87.0 10.2 2.8 212 Collombey soil; pH 7.8 20 BE 630
(0.83 [1.28
0.29 [2.08] 30.1 55.2 14.7 1.64 Valois soil; pH 5.9; 23-27 BE 527
0.005 M CasQ@
1.18 3.07 75 1.3 Eurosol-1; c; pH 5.1; BE 583
0.01 M CaC}
0.21 1.64 22.6 3.7 Eurosol-2; sil; pH 7.4; BE 583
0.01 M CaC}
0.22 1.68 17.0 3.45 Eurosol-3; I; pH 5.2; BE 583
0.01 M CaC}
-0.20 1.61 20.3 1.55 Eurosol-4; si; pH 6.5; BE 583
0.01 M CaC}
1.45 2.48 6.0 9.25 Eurosol-5; Is; pH 3.2; BE 583
0.01 M CaC}
0.40 [1.79 29 68.7 28.4 7a Lanton soil; pH 6.4, BE 631
[4.12] CE=32.8 me/100 g;
—0.05° 18 33 Lakeland sl soil; pH 6.2; 26 BE 633
(0.79 [1.91] CE=2.9 me/100 g; 0.01 M Cagl
0.43° 43 19 Wehadkee sil soil; pH 5.6; 26 BE 633
(0.79 [1.10] CE=10.2me/100 g; 0.01 M Cagl
0.52° 38 4.4 Chillum sil soil; pH 4.6; 26 BE 633
(0.849 [2.55] CE=7.6 me/100 g; 0.01 M Cagl
0.52° 48 4.3 Hagerstown sicl soil; 26 BE 633
(0.78 [2.49 pH 5.5; CE=12.5 me/100 g;
0.01 M CaC}
—0.82 1.88 61 25 14 0.20 Hanford sl soil; 20 BE, 422
CE=6.25me/100 g MD
[—0.01] [1.68] 3.53 Batcombe sil soil; pH 6.1; 20 BE 120
[2.05] 0.01 M CaC}
0.02° [2.18 15 1.3 1.2 Bassendean soil; GE2.4 cmol/kg; BE 143
(0.90 [0.70] pH 5.0; SA(N) = 0.4 n?/g;
0.005 M CaC}
—0.05° [1.95] 8.3 15.3 1.7 Gascoyne soil; CE24.8 cmol/kg; BE 143
(0.97) [0.99 pH 6.9; SA(N) =22.5 nf/g;
0.005 M CaC}
-0.28 [2.18] 25 13.6 0.6 Cobiac soil; CE=3.5 cmol/kg; BE 143
[0.35] pH 5.1; SA(N) = 13.4 nf/g;
0.005 M CaC}
0.93° 14.2 63.7 4% Wellesley soil; CE=43.0 cmol/kg; BE 143
(0.70 [2.67] pH 5.9; SA(N) =73.1 nf/g;
0.005 M CaC}
0.34 [2.30] 6 74 20 1.9 Putnam soil; pH 5.3; 20 BE 145
[1.1] CE=12.3me/100 g; 0.01 M Cagl
0.86 [2.48] 4 66 30 4.2 Marshall soil; pH 5.4; 20 BE 145
[2.4] CE=21.3me/100 g; 0.01 M Cagl
0.81 [2.49 3 67 30 3.6 Grundy soil; pH 5.6; 20 BE 145
[2.7] CE=13.5me/100 g; 0.01 M Cagl
0.54 [2.64] 9 74 17 14 Marian soil; pH 4.6 20 BE 145
[0.81] CE=9.9 me/100 g; 0.01 M Cagl
0.71 [2.48] 4 72 24 2.9 Knox soil; pH 5.4 20 BE 145
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TaBLE 8. Sorption coefficients for pesticides—Continued

DELLE SITE

log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
[1.7] CE=18.8 me/100 g; 0.01 M Cagl
0.71 [2.39 26 43 31 3.6 Shelby soil; pH 4.3; 20 BE 145
[2.1] CE=20.1 me/100 g; 0.01 M Cagl
0.42 [2.48] 30 44 26 15 Lindley soil; pH 4.7; 20 BE 145
[0.87] CE=6.9 me/100 g; 0.01 M Cagl
0.78 [2.67] 1 36 63 2.2 Wabash soil; pH 5.7; 20 BE 145
[1.3] CE=40.3 me/100 g; 0.01 M Cagl
0.54 [2.46] 32 50 18 2.1 Salix soil; pH 6.3; 20 BE 145
[1.2] CE=17.9 me/100 g; 0.01 M Cagl
0.30 [2.43 40 41 19 1.3 Sarpy soil; pH 7.1; 20 BE 145
[0.75] CE=14.3 me/100 g; 0.01 M Cagl
0.90 [2.44) 5 48 47 4.9 Summit soil; pH 4.8; 20 BE 145
[2.8] CE=35.1me/100 g; 0.01 M Cagl
0.59 [2.37] 5 67 28 2.9 Oswego soil; pH 6.4; 20 BE 145
[1.7] CE=21.0me/100 g; 0.01 M Cagl
0.00 [2.09] 1 76 23 14 Bates soil; pH 6.5; 20 BE 145
[0.81] CE=9.3me/100 g; 0.01 M Cagl
0.62 [2.43 1 76 23 2.7 Gerald soil; pH 4.7; 20 BE 145
[1.6] CE=11.0me/100 g; 0.01 M Cagl
0.48 [2.5]] 11 75 14 1.6 Newtonia soil; pH 5.2; 20 BE 145
[0.93 CE=8.8me/100 g; 0.01 M Cagl
0.46 [2.22] 8 72 20 3.0 Eldon soil; pH 5.9; 20 BE 145
[1.7] CE=12.9 me/100 g; 0.01 M Cagl
0.36 [2.28] 9 72 19 2.1 Baxter soil; pH 6.0; 20 BE 145
[1.2] CE=11.2 me/100 g; 0.01 M Cagl
0.40 [2.26] 4 85 11 2.4 Menfro soil; pH 5.3; 20 BE 145
[1.4] CE=9.1 me/100g; 0.01 M Cagl
0.58 [2.56] 2 79 19 1.8 Union soil; pH 5.4; 20 BE 145
[1.04] CE=6.8 me/100 g; 0.01 M Cagl
0.45 [2.43 13 70 17 1.8 Lebanon soil; pH 4.9; 20 BE 145
[1.04] CE=7.7 me/100 g; 0.01 M Cagl
0.15 [2.24) 20 67 13 14 Clarksville soil; pH 5.7; 20 BE 145
[0.81] CE=5.7 me/100 g; 0.01 M Cagl
0.08 [2.23 20 63 17 1.2 Cumberland soil; pH 6.4; 20 BE 145
[0.70] CE=6.5me/100 g; 0.01 M Cagl
0.85 [2.68] 25 30 45 2.5 Sharkey soil; pH 5.0; 20 BE 145
[1.5] CE=28.2 me/100 g; 0.01 M Cagl
0.00 [2.46] 84 11 5 0.6 Lintonia soil; pH 5.3; 20 BE 145
[0.35 CE=3.2me/100 g; 0.01 M Cagl
0.49 [2.43 14 66 20 2.0 Waverley soil; pH 6.4; 20 BE 145
[1.2] CE=12.8 me/100 g; 0.01 M Cagl
1.33 Wisconsin peat; pH 7; 20 BE 145
CE=118 me/100 g; 0.01 M Cagl
1.36 Idem; pH 5 20 BE 145
1.92 Peal moss; pH 7; 20 BE 145
CE=106 me/100 g; 0.01 M Cagl
0.85 2.33 3.27 Hickory Hill sediment; coarse si 25 BE 130
fraction (20—50 um)
1.84° [2.47] 50.16 Soil humic acid; pH 2.9; 20 BE 640
(0.97) 0.01 M CaC}
2.11° [2.4]7] 49.83 Fluka humic acid; pH 4.6; 20 BE 640
(0.97) 0.01 M CaC}
2.13 Soil; experimentalliterature 217
2.14av 147 soilgliterature 87
1.77 Correlation lodq—l0g Koy 96
3.66 Correlation lod,.—logS 96
2.53 Correlation lod,.—log S(mp) 96
3.34 Correlation lod<,.—logS 564
Simetone(pK ,=4.15 Ref. 247
TA 100 H—montmorillonite(1-0.2 um); 25 BE 250
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log Kq Sorbent compositiof%6)

log K? Other sorbent and solution data; Temp.

(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.

3.34° 100 Na-montmorillonitél—0.2 um); 25 BE 250

(0.3) pH=6.80; CEG=87.0 mg/100 g
Simetryne

TA 100 H—montmorillonite; pH 3.6 BE 212

1.30 100 Na—montmorillonite; pH 7.9 BE 212

1.59 100 Ca—montmorillonite; pH 7.9 BE 212

1.65 100 Mg—montmorillonite; pH 8.2 BE 21

2.18 Correlation lod<,.—logS 564
Sulfometuron methyl (pK,=5.3 Ref. 674

-0.25 1.12 12 3 4.27 Forest s¢d—-5 cm); pH 4.10; 25 BE 301
CE=12.1 cmol/kg; 0.01 M CaGl

-0.89 1.10 10 5 1.02 Idert6—10 cm); pH 4.22; 301
CE=8.1 cmol/kg

—-1.35 0.77 8 3 0.76 Iderfl5-20 cm; pH 4.64; 301
CE=6.3 cmol/kg

-0.95 0.55 8 3 3.19 Forest s¢D-5 cm); pH 4.99; 25 BE 301
CE=8.9 cmol/kg; 0.01 M CaGl

-1.23 0.51 8 3 1.83 Identb—10 cm); pH 5.11; 301
CE=5.6 cmol/kg

—-1.35 0.77 7 4 0.76 Iderfl5-20 cm; pH 5.30; 301
CE=4.2 cmol/kg

-1.38 1.54 4 3 0.12 Ident65—70 cnm); pH 5.80; 301
CE=1.3 cmol/kg

-0.99 0.10 8 4 8.25 Forest s@D—5 cm); pH 5.45; 25 BE 301
CE=17.7 cmol/kg; 0.01 M CaGl

-1.15 0.64 9 4 1.61 Idertb—10 cm); pH 5.01; 301
CE=14.4 cmol/kg

-1.39 0.67 6 4 0.87 Identl5—-20 cn); pH 5.20; 301
CE=10.2 cmol/kg

—-0.92 0.36 9 4 5.27 Forest sg-5 cm); pH 4.76; 25 BE 301
CE=10.9 cmol/kg; 0.01 M CaGl

-0.28 0.59 9 4 1.34 Identb—10 cm); pH 4.79; 301
CE=8.9 cmol/kg

—1.42 0.65 9 4 0.86 Identl5—-20 cn); pH 5.02; 301
CE=6.9 cmol/kg

—1.06 0.44 3 4 3.18 Forest s@D—5 cm); pH 5.04; 25 BE 301
CE=6.9 cmol/kg; 0.01 M CaGl

-1.13 0.60 3 4 1.88 Identb—10 cm); pH 4.92; 301
CE=5.1 cmol/kg

—0.86 0.91 2 5 1.70 Identl5—-20 cn); pH 4.73; 301
CE=5.9 cmol/kg

-0.85 0.21 7 4 8.73 Forest s¢D-5 cm); pH 5.06; 25 BE 301
CE=11.2 cmol/kg; 0.01 M CaGl

-1.19 0.86 4 4 0.83 Identb—10 cm); pH 4.94; 301
CE=6.3 cmol/kg

—-1.32 0.91 1 3 0.59 Iderfl5-20 cm; pH 4.81; 301
CE=8.1 cmol/kg

-1.72 1.19 0 1 0.12 Ident65—70 cm); pH 5.60; 301
CE=2.1 cmol/kg

-0.92- 0.85- 10- 0.6- 5 sails; pH 5.4-7.7 BE 666

-0.17 2.08 48 3.0

2,4,5-T(pK =2.84 Ref. 679

2.02° 100 H—montmorillonité1-0.2 um); 25 BE 250

(0.42 pH 3.35; CE=73.5 me/100 g

0.81° 61 27 3 Palouse soil; pH 5.9 23 BE 667

(0.82) [1.7]

—0.04° 30 31 0.8 Glendale soil; pH 7.7 23 BE 667

(0.8H [0.46]

0.50° [2.26] 61 27 3.0 Palouse soil; pH 5.9; 25 BE 668
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TaBLE 8. Sorption coefficients for pesticides—Continued

DELLE SITE

log Kq Sorbent compositiof%6)

log K? Other sorbent and solution data; Temp.

(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
(0.90 [1.74] soil:solut=1:1

0.85° [2.60] Idem; pH 5.80; 0.01 N Cagl 668
(0.91 soil:solut=1:1

1.08° [2.84] Idem; pH 5.15; 0.1 N CagGl 668
(0.89 soil:solut=1:1

0.77° Idem; pH 5.85; 0.01 N CaSO 668
(0.84) soil:solut=1:1

0.91° Idem; pH 5.85; 0.01 N CaSQ 668
(0.89 soil:solut=1:3.3

0.92° Idem; pH 5.85; 0.01 N CaS0 668
(0.80 soil:solut=1:10

0.93° Idem; pH 5.85; 0.01 N CaSQ® 668
(0.86 solut=1:33

0.86° [2.62] Idem; pH 5.85; 0.01 N CaSQ 5 668
(0.92 soil:solut=1:1

0.79° [2.55] Idem; pH 5.85; 0.01 N CaSQ 15 668
(0.91 soil:solut=1:1

0.72° [2.48 Idem; pH 5.85; 0.01 N CaSQ 35 668
(0.90 soil:solut=1:1

0.79° 55 20 25 3.34 Webster soil; pH 7.3; BE 192
(0.78 CE=22me/100g

-0.31° [1.97] 0.53 Glendale soil; pH 8.5 BE 669
(0.99

0.48° 2.43 Palouse soil; pH 6.5 BE 669
(0.89

-0.51° 0.80 Ephrata soil; pH 7.5 BE 669
(1.50

0.38° [1.82] 3.66 Ordnance soil; pH 6.6 BE 669
(0.99

-0.37° 31.4 0.47 Glendale cl soil; pH 7.9. BE 484
(0.8H 0.01 N CasQ

0.04° 0.90 Glendale c soi(no addition BE 647
(0.87 of sewage sludge0.01 N CaC}

0.03° [1.87] 1.45 Idem; freshly amendegd-22.4 647
(0.93 metric tons/ha sewage sludge

0.03° [1.81] 1.66 Idem; freshly amended-44.9 647
(0.99 metric tons/ha sewage sludge

0.06° 0.86 Idem; preconditionddo 647
(0.87 addition of sewage sludye

0.12° [1.98 1.37 Idem; preconditione¢44.9 647
(0.90 metric tons/ha sewage sludge

0.15° [1.94] 1.61 Idem; preconditione(+80.8 647
(0.9 metric tons/ha sewage sludge

-0.37° [1.86] 0.60 Harvey fine sl soil{no addition BE 647
(0.90 of sewage sludge0.01 N CaC}

—0.36° [1.59] 1.12 Idem; freshly amendedd-22.4 647
(0.96 metric tons/ha sewage sludge

-0.26° [1.67] 1.36 Idem; freshly amended-44.9 647
(0.98 metric tons/ha sewage sludge

-0.43° [1.78] 0.62 Idem; preconditionetho 647
(0.91 addition of sewage sludge

-0.39° [1.83 0.64 Idem; preconditioneth44.9 647
(0.90 metric tons/ha sewage sludge

—0.28° [1.97] 0.65 Idem; preconditione¢t89.8 647
(0.92 metric tons/ha sewage sludge

—0.15° 0.66 Lea sl soil{no addition BE 647
(0.89 of sewage sludge0.01 N CaCJ

-0.21° [1.70] 1.23 Idem; freshly amendedd-22.4 647
(0.93 metric tons/ha sewage sludge

-0.17° [1.64] 1.57 Idem; freshly amended-44.9 647
(0.95 metric tons/ha sewage sludge

-0.18° 0.74 Idem; preconditiongdo 647
(0.86 addition of sewage sludge
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log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
-0.04° [1.85] 1.31 Idem; preconditionetH44.9 647
(0.91 metric tons/ha sewage sludge
0.06° [1.86] 1.57 Idem; preconditione¢H89.8 647
(0.99 metric tons/ha sewage sludge
- 0.21° 38.8 29.8 31.4 0*8 Glendale soil; pH 7.7; BE 509
(0.79 [0.46] CE=31.1 me/100 g; 0.01 N Cagl
1.32° 2.63 89.2 8.2 2.6 4.85 Podzol soil; pH 2.8; BE 163
(0.97 CE=15.1me/100 g
-0.13° 69.7 14.4 15.9 1.25 Alfisol soil; pH 6.7; BE 163
(1.149 CE=12.3me/100 g
0.14° 5.5 58.8 35.7 1.58 Lake Constance sedim.; pH 7.1; BE 163
(0.84 CE=13.4me/100 g
1.72 Soil; experimentalliterature 217
1.90av 4 soilgliterature 87
2.34 Correlation lodg,.—logS 564
1.70 Correlation lod<,.—MCI 578
Tebuthiuron (pK,=1.2, Ref. 287
0.56 1.92 12 3 4.27 Forest s¢d—-5 cm); pH 4.10; 25 BE 301
CE=12.1 cmol/kg; 0.01 M CaGl
—0.26 1.74 10 5 1.02 Idert6—10 cm); pH 4.22; 301
CE=8.1 cmol/kg
—-0.81 1.31 8 3 0.76 Iderfl5-20 cm; pH 4.64; 301
CE=6.3 cmol/kg
0.20 1.69 8 3 3.19 Forest s@D—5 cm); pH 4.99; 25 BE 301
CE=8.9 cmol/kg; 0.01 M CaGl
-0.24 1.50 8 3 1.83 Idertb—10 cm); pH 5.11; 301
CE=5.6 cmol/kg
-1.02 1.10 7 4 0.76 Iderti5—20 cn); pH 5.30; 301
CE=4.2 cmol/kg
-1.56 1.36 4 3 0.12 Ident65—70 cn); pH 5.80; 301
CE=1.3 cmol/kg
0.31 1.39 8 4 8.25 Forest s@d-5 cm); pH 5.45; 25 BE 301
CE=17.7 cmol/kg; 0.01 M CaGl
-0.28 151 9 4 1.61 Ident6—10 cm); pH 5.01; 301
CE=14.4 cmol/kg
—0.64 1.42 6 4 0.87 Identl5—-20 cnm); pH 5.20; 301
CE=10.2 cmol/kg
0.26 1.54 9 4 5.27 Forest sgd-5 cm); pH 4.76; 25 BE 301
CE=10.9 cmol/kg; 0.01 M CaGl
—0.55 1.32 9 4 1.34 Identb—10 cm); pH 4.79; 301
CE=8.9 cmol/kg
—-0.75 1.31 9 4 0.86 Iderfl5-20 cm; pH 5.02; 301
CE=6.9 cmol/kg
0.15 1.64 3 4 3.18 Forest sgd-5 cm); pH 5.04; 25 BE 301
CE=6.9 cmol/kg; 0.01 M CaGl
—-0.07 1.65 3 4 1.88 Idertb—10 cm); pH 4.92; 301
CE=5.1 cmol/kg
0.05 1.82 2 5 1.70 Iderfl5-20 cm; pH 4.73; 301
CE=5.9 cmol/kg
0.39 1.45 7 4 8.73 Forest sg-5 cm); pH 5.06; 25 BE 301
CE=11.2 cmol/kg; 0.01 M CaGl
—-0.42 1.63 4 4 0.83 Identb—10 cm); pH 4.94; 301
CE=6.3 cmol/kg
—-0.92 1.31 1 3 0.59 Iderfl5-20 cm; pH 4.81; 301
CE=8.1 cmol/kg
—1.41 151 0 1 0.12 Idert65—70 cm; pH 5.60; 301
CE=2.1 cmol/kg
-1.0— 1.59 0.17- 4 s0il§0—-20 cm BE 670
0.40 2.78
2.79 Soil; experimentalliterature 217
1.79 Correlation lod<,.—logS 564
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TaBLE 8. Sorption coefficients for pesticides—Continued

DELLE SITE

log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
Terbacil (pK,~9, Ref. 679
0.39° 1.80 18.4 45.3 38.3 3.87 Webster soil; pH 7.3; 23 BE 102
(0.88 CE=54.7 me/100 g; 0.01 N Cagl
-0.42° 1.63 65.8 19.5 14.7 0.90 Cecil soil; pH 5.6; 23 BE 102
(0.99 CE=6.8 me/100 g; 0.01 N Cagl
-0.92° 1.33 93.8 3.0 3.2 0.56 Eustis soil; pH 5.6; 23 BE 102
(0.88 CE=5.2me/100 g; 0.01 N Cagl
0.23° 2.F Keyport sil soil; pH 5.4; BE 641
(0.50 [1.2] average particle size5.6 um
-0.82° [1.56] 0.7 Cecil Is soil; pH 5.8; BE 641
(0.96 [0.47 aver. particle size 10.5
1.71 Soil; experimentalliterature 217
1.61av 4 soilgliterature 87
1.50 Correlation lod,—log Ky, 96
2.32 Correlation lod<,.—logS 96
1.05 Correlation log,.—log S(mp) 96
2.08 Correlation lod,.—logS 564
Terbufos
0.49° [2.78] 77 15 8 0.51 Sarpy soil; pH 7.3; 24 BE 122
(0.995 CE=5.7 me/100 g; 0.01 M Cagl
1.03° [3.00] 83 9 8 1.07 Thurman soil; pH 6.83; 24 BE 122
(0.99 CE=6.1me/100g; 0.01 M Cagl
0.90° [2.48] 37 42 21 2.64 Clarion agricultural soil; pH 5.00; 24 BE 122
(0.96) CE=21.0 me/100 g; 0.01 M Cagl
1.31° [2.73] 21 55 24 3.80 Harps agricultural soil; pH 7.30; 24 BE 122
(0.97 CE=37.8 me/100 g; 0.01 M Cagl
1.70° [2.44] 42 39 19 18.36 Peat; pH 6.98; 24 BE 122
(0.97 CE=77.34 me/100 g
0.94° 15.2 63.8 20.5 1.94 Soil (Versailles; pH 6.4; BE 671
(0.83 [1.13 CE=10me/100¢g
[1.08] [3.03 Idem (linear isotherm 671
1.08° 2.0 14.9 8.7 2.82 Soil (Chalons/Mamg pH 8.1; BE 671
(0.87) [1.64] CE=7.9me/100 g
[1.21] [3.00] Idem (linear isotherm 671
1.21° 30.3 52.6 16.9 7.18 Soil, I; pH 6.5; BE 671
(0.85 [4.16] CE=16.7 me/100 g
[2.75] Idem (linear isotherm 671
3.04 Correlation lod<,.—logS 564
Terbutryn
2.73 4.62 75 1.3 Eurosol-1; ¢ soil; pH 5.1; BE 583
0.01 M CaC}
2.08 3.51 22.6 3.7 Eurosol-2; sil; pH 7.4; BE 583
0.01 M CaC}
1.99 3.45 17.0 3.45 Eurosol-3; I; pH 5.2; BE 583
0.01 M CaC}
1.63 3.44 20.3 1.55 Eurosol-4; si; pH 6.5; BE 583
0.01 M CaC}
291 3.94 6.0 9.25 Eurosol-5; Is; pH 3.2; BE 583
0.01 M CaC}
2.85 Soil; experimentalliterature 217
2.87 Correlation lod<,.—logS 564
Tetrachlorvinphos
1.30 [3.05 5.2 3.6 3.1 Surface soil(Naaldwijk); BE 663
[1.80] pH 6.9; 0.007 M CaGl
1.29 [2.98] 18.8 9.2 3.6 Surface soilHonselersdijk 1); BE 663
[2.09 pH 7.0; 0.007 M CaGl
2.06 [3.32 37.0 19.8 9.7 Surface soillAalsmeey; BE 663
[5.63] pH 7.1; 0.007 M CaGl
3.07 Correlation lod<,—logS 564
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TaBLE 8. Sorption coefficients for pesticides—Continued

403

log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
Triallate
1.20° 100 Georgia kaolinite No. 4; 25 BE 475
(0.97) pH 7.1
1.00° 100 Wyoming montmorillonite 25 BE 475
(0.99 No. 25; pH 9.9
2.85° Peat moss; pH 3.8 25 BE 475
(0.99
1.66° Silica gel(24—32 mesh/cm 25 BE 475
(0.97) pH 7.0
2.56° Wheat straw; pH 6.0 25 BE 475
(1.09
-0.28 [1.68] 16.2 1.11 Conventional farm soil; BE 646
pH 5.42; 0.004 M CaSp
-0.28 [1.72 19.7 1.00 Idem; pH 5.35 646
—0.54 [1.66] 24.7 0.64 Idem; pH 7.12 646
—-0.08 [1.65] 16.5 1.85 Low-input farm soil; pH 5.53; BE 646
0.004 M CaSQ
—-0.14 [1.76] 16.6 1.26 Idem; pH 5.47 646
—-0.29 [1.77] 19.1 0.86 Idem; pH 6.32 646
151 [3.65] 48.2 42.1 9.7 1.24 San Joaquin soil; pH 7.2 25 BE 672
[0.72]
1.91 [3.44] 5.8 69.0 25.2 51 Flanagan soil; pH 5.5 25 BE 672
[2.96]
1.08° [3.45] 67.1 25.8 7.1 0.43 Hanford soil; pH 6.05; 25 BE 528
(0.99 CE=5.95 cmol/kg; 0.01 M CaGl
0.97° 82.0 135 4.5 0.33 Tuiunga soil; pH 6.30; 25 BE 528
0.77) CE=0.45 cmol/kg; 0.01 M CaGl
[2.38] [3.52] 45.5 41.0 135 124 Lacombe soil; pH 7.7; BE 33
[7.19 0.1 M CaC},
[2.12] [3.55] 53.5 27.5 19.2 65 Weyburn soil; pH 6.5; BE 33
[3.77] 0.1 M CaC},
[2.06] [3.67] 5.3 25.3 69.5 42 Regina soil; pH 7.8; BE 33
[2.44) 0.1 M CaC},
[1.58 [3.56] 81.6 10.4 8 18 Asquith soil; pH 7.5; BE 33
[1.04] 0.1 M CaC}
3.35 Soil; experimentalliterature 217
3.70 Correlation lod<,,—10g S563) 528
3.94 Correlation lod<,.—logK,,(87) 528
3.55 Correlation lodK,.—l0gKq,(217) 528
3.30 Correlation lod<,—logS 564
3.22 Correlation lod,.—MCI 598
Triazophos
1.26 [3.01] 5.2 3.6 3.1 Surface soil(Naaldwijk); BE 663
[1.80] pH 6.9; 0.007 M CaGl
1.08 [2.76] 18.8 9.2 3.6 Surface soilHonselersdijk 1); BE 663
[2.09 pH 7.0; 0.007 M CaGl
1.68 [2.93 37.0 19.8 9.7 Surface soillAalsmeey; BE 663
[5.63 pH 7.1; 0.007 M CaGl
2.76 Correlation lod<,.—logS 564
Trietazine (pK,=1.88 Ref. 231
TA 100 H—montmorillonite(1-0.2 um); 25 BE 250
pH 3.35; CE=73.5 me/100 g
1.76 100 Na—montmorillonitél—0.2 um); 25 BE 250
pH 6.8; CE=87.0 me/100 g
1.25 2.74 3.27 Hickory Hill sediment; coarse 25 BE 130
si fraction (20—50um)
-0.31 [2.58] 97.1 2.3 0.6 0.13 Tampa aquifer; pH 8; MD 521
0.01 N CaC}
2.78 Soil; experimentalliterature 217
2.96 Correlation lod<,—log K, 96
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TaBLE 8. Sorption coefficients for pesticides—Continued

DELLE SITE

log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
3.25 Correlation lod,.—logS 96
2.36 Correlation log<,.—log S(mp) 96
2.92 Correlation lod<,—logS 564
2.60 Correlation lod<,. —MCI 578
Trifluralin
1.81° 100 Georgia kaolinite No. 4; 25 BE 475
(0.96 pH 6.7
1.54 100 Wyoming montmorillonite 25 BE 475
No. 25; pH 9.5
4.13° Peat moss; pH 3.6 25 BE 475
(1.47)
1.72° Silica gel(24—32 mesh/cm 25 BE 475
(0.88 pH 6.7
2.92° Wheat straw; pH 5.8 25 BE 475
(1.09
2.48 [4.12] 6 71 23 4.0 Plano soil (soil/solut1 g/100 mL) 25 BE 351
[2.32] pH 6.3; CE=20 me/100 g
2.39 [4.03 Idem (soil/solut=2 g/100 mL) 25 351
2.27 [3.90] Idem (soil/solut=4 g/100 mL) 25 351
2.76 [4.40] Idem (soil/solut=2 g/100 mL) 5 351
1.53 [2.95 17 64 19 6.5 Adolph soil; pH 6.2; 22 BE 345
[3.77] CE=22.5me/100 g
0.92 [2.8]] 9 78 13 2.2 Fayette soil; pH 6.5; 22 BE 345
[1.28 CE=7.7me/100 g
1.04 [2.98] 23 42 35 2.0 Kewaunee soil; pH 7.8; 22 BE 345
[1.16] CE=19.2me/100 g
1.26 [2.93 12 61 27 3.7 Ontonagon soil; pH 6.6; 22 BE 345
[2.15 CE=13.8 me/100 g
1.13 [3.07] 27 12 61 2.0 Peebles soil; pH 7.4; 22 BE 345
[1.16] CE=23.4me/100g
0.57 [2.97 89 6 5 0.8 Plainfield soil; pH 6.6; 22 BE 345
[0.46] CE=3.7me/100g
1.06 [2.62] 17 66 17 4.8 Plano soil; pH 6.7; 22 BE 345
[2.78 CE=17.4me/100 g
1.46 [2.72] 23 62 15 9.5 Poigan soil; pH 7.0; 22 BE 345
[5.51 CE=33.6 me/100 g
1.58 [2.75] 59 30 11 11.7 Sebewa soil; pH 6.8; 22 BE 345
[6.79 CE=28.4 me/100 g
1.39 [3.02 17 73 10 4.1 Withee soil; pH 6.5; 22 BE 345
[2.38] CE=10.9 me/100 g
1.44 [2.83 2.9 68.7 28.4 7a Lanton soil; pH 6.4; BE 631
[4.12] CE=32.8 me/100 g
1.75 3.13 18.9 26.3 54.8 4.24 Tsukuba soil; pH 6.5; 25 BE 642
0.01 M CaC}
3.36° Idem 642
(1.69
0.72 2.60 23.1 15.4 61.5 1.35 Kanuma soil; pH 5.7; 25 BE 642
0.01 M CaC}
0.56° Idem 642
(0.99
2.61 4.71 26 0.8 Agricultural soil; pH 7.4; 20 BE 297
CE=31cmol/kg; 0.01 M CaGl
2.79 4.71 54 1.2 Idem; pH 7.8; G4 cmol/kg 297
2.04 4.44 11 0.4 Idem; pH 8.0; GEL1 cmol/kg 297
3.48 4.59 6 7.6 Idem; pH 4.4; GE27 cmol/kg 297
3.64av 38 48 14 0.68 Commerce soil; pH 6.7 BE 575
(three 56 30 14 1.12 Tracy soil; pH 6.2 BE 575
sails) 12 56 32 2.01 Catlin soil; pH 6.2 BE 575
3.00 4.49 3.27 Hickory Hill sediment; coarse si 25 BE 130
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TaBLE 8. Sorption coefficients for pesticides—Continued
log Kq Sorbent compositiof%6)
log K? Other sorbent and solution data; Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
2.08 [4.22] 31.2 68.6 0.72 Missouri Riv. se@Big Ben Lake, GP 156
SD)(18 g/L); pH 7.83;
equilibr. time=10d
1.36 [4.32] 75.6 17.4 0.11 Loess sail'urin, I1A) (10 g/b); GP 156
pH 8.34; equilibr. time=10 d
2.98 [4.50] 27.1 52.6 3.04 Ohio Riv. sedCeredo, WV GP 156
(2.5 g/b); pH 6.90;
equilibr. time=21d
1.59 4.18 6.9 0.45 Mivtahim agricult. surface soil 25 BE 563
[0.26]
1.77 3.91 23.8 1.25 Gilat agricult. surface soil 25 BE 563
[0.73
2.14 3.93 71.2 2.82 Neve Yaar agricult. surface soil 25 BE 563
[1.64]
2.63 4.10 76.2 5.82 Malkiya agricult. surface soil 25 BE 563
[3.39]
3.13 4.47 60.5 7.85 Kinneret A Lake sediment 25 BE 563
[4.59]
2.84 4.44 63.8 4.39 Kinneret G Lake sediment 25 BE 563
[2.59]
3.95av 22 literature data 562
5.13 Cyanopropy!l column 20-25 RPLC 579
3.98 C18 column RPLC 573
4.14 Soil; experimentalliterature 217
3.76 Correlation lod,.—logS 564

NA Not adsorbed.

TA Totally adsorbed.

Values in square parentheses have been calculated by the author.

*log Ko in column 2 and % OM content in column 6.

“*log nonlinearK ., with the respective value of () in below, when available.
av average value.
Idem refers to the sorbent reported just above; only the dexdure, OC, temperature, methosthich were changed are specified.
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DELLE SITE

TaBLE 9. Sorption coefficients for miscellaneous compounds

log Kg Sorbent compositio%)
log K? Other sorbent and solution data;  Temp.
(1/n) log Ko Sand Silt Clay ocC prediction procedure (°0) Meth. Ref.
Acetophenone
[0.20] 2.26 4 10 86 0.11 Apison soil; pH 4.5; BE 570
CE=76 me/100 g
[0.16] 11 21 68 0.06 Fullerton soil; pH 4.4; BE 570
CE=64me/100 g
[1.26] 2.02 2 38 60 1.2 Dormont soil; pH 4.2; BE 570
CE=129 me/100 g
-0.85 2.15 11.2 0.17 Netanya agricult. surface soil 25 BE 563
[0.10]
-1.30 1.29 6.9 0.45 Mivtahim agricult. surface soil 25 BE 563
[0.2¢]
—0.43 1.74 63.1 1.78 Golan agricult. surface soil 25 BE 563
[0.68
-0.82 131 23.8 1.25 Gilat agricult. surface soil 25 BE 563
[0.73
-0.52 1.56 72,5 1.42 Shefer agricult. surface soil 25 BE 563
[0.82]
—0.66 1.42 10.6 145 Bet Degan agricult. surface soil 25 BE 563
[0.84
-0.41 1.38 71.2 2.82 Neve Yaar agricult. surface soll 25 BE 563
[1.64
-0.28 1.19 76.2 5.82 Malkiya agricult. surface soil 25 BE 563
[3.39
—0.37 1.38 3.08 Kinneret Lake sediment 25 BE 563
[1.79
0.04 1.38 60.5 7.85 Kinneret A Lake sediment 25 BE 563
[4.55
0.04 1.41 63.2 7.43 Kinneret F Lake sediment 25 BE 563
[4.31]
0.02 1.61 63.8 4.39 Kinneret G Lake sediment 25 BE 563
[2.55
—0.05 1.63 3.0 41.8 55.2 2.07 River sediment; pH 7.79; 25 BE 210
CE=23.7me/100 g
-0.25 1.38 33.6 35.4 31.0 2.28 River sediment; pH 7.44; 25 BE 210
CE=19me/100g
-0.17 1.98 0.2 31.2 68.6 0.72 River sediment; pH 7.83; 25 BE 210
CE=33me/100g
-1.15 1.68 82.4 10.7 6.8 0.15 River sediment; pH 8.32; 25 BE 210
CE=3.7me/100g
—1.05 191 7.1 75.6 17.4 0.11 Loess; pH 8.34; 25 BE 210
CE=12.4me/100g
-0.92 1.40 2.1 34.4 63.6 0.48 Soil; pH 4.45; €E3.9 me/100 g 25 BE 210
-0.57 1.45 15.6 48.7 35.7 0.95 River sediment; pH 7.79; 25 BE 210
CE=11.3me/100 g
-0.52 1.66 34.6 25.8 39.5 0.66 River sediment; pH 7.76; 25 BE 210
CE=15.4 me/100 g
-0.54 1.34 0.0 71.4 28.6 1.30 Soil, pH 5.50; €&5 me/100 g 25 BE 210
—-0.07 1.65 50.2 42.7 7.1 1.88 River sediment; pH 7.60; 25 BE 210
CE=8.33me/100 g
—-0.28 1.49 26.2 52.7 21.2 1.67 River sediment; pH 7.55; 25 BE 210
CE=8.53me/100 g
-0.17 1.46 17.3 13.6 69.1 2.38 River sediment; pH 6.70; 25 BE 210
CE=31.2me/100 g
—-0.18 1.65 1.6 55.4 42.9 1.48 River sediment; pH 7.75; 25 BE 210
CE=20.9 me/100g
-0.36 1.56 67.6 13.9 18.6 121 Stream sediment; pH 6.35; 25 BE 210
CE=3.72me/100g
0.03 [1.71] 48 35 2.08 Sangamon sediment 25 BE 673
—0.05 [1.45] 12 69 3.16 Crane Island sediment 25 BE 673
1.73 Cyanopropy! column 20-25 RPLC 579
1.79 C18 column; correlation ldg,.— RPLC 577
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TaBLE 9. Sorption coefficients for miscellaneous compounds—Continued

407

log Kg Sorbent compositiof%)
log K? Other sorbent and solution data;  Temp.
(1/n) log Koe Sand Silt Clay ocC prediction procedure (°C) Meth. Ref.
1.63 C18 column; correlation ldg, RPLC 577
(log k" +hydrogen bonding index)
1.57av 30 literature data 562
1.20 Correlation lod<,.—log Ky, 96
1.63 Correlation lod<,.—log Ky, 207
1.42 Correlation lod<,.—log K, 108
1.64 Correlation lod,.—logS 96
1.40 Correlation lod<,.—log S(mp) 96
Anthraquinone
2.35 4.24 75 1.3 Eurosol-1; c¢; pH 5.1; BE 583
0.01 M CaC}
2.08 3.51 22.6 3.7 Eurosol-2; sil; pH 7.4; BE 583
0.01 M CaC}
1.99 3.45 17.0 3.45 Eurosol-3; I; pH 5.2; BE 583
0.01 M CaC}
1.63 3.44 20.3 1.55 Eurosol-4; si; pH 6.5; BE 583
0.01 M CaC}
291 3.94 6.0 9.25 Eurosol-5; Is; pH 3.2; BE 583
0.01 M CaC}
Benzidine(pK, =4.66 pK,,=3.57, Ref. 681
2.28° 18.6 1.21 Stream sed.; €B.7 me/100 g; 25 BE 302
(0.42 pH 6.35; SAE)=49.2 nflg
2.40° 55.2 2.07 River sed.; G3.7 me/100 g; 25 BE 302
(0.51) pH 7.79; SAE)=187.1 n¥/g
2.38° 31.0 2.28 River sed.; GEL9.0 me/100 g; 25 BE 302
(0.47) pH 7.74; SAE)=130.7 nt/g
2.90° 68.6 0.72 River sed.; GE33.0 me/100 g; 25 BE 302
(0.57 pH 7.83; SAE)=268.5 nt/g
1.57° 6.8 0.15 River sed.; GE3.7 me/100 g; 25 BE 302
(0.50 pH 8.32; SAE)=51.9 nf/g
2.28° 17.4 0.11 Loess; GEL2.4 me/100 g; 25 BE 302
(0.37 pH 8.37; SAE)=109.0 nt/g
3.35° 63.6 0.48 Soil; CE18.9 me/100 g; 25 BE 302
(0.66 pH 4.54; SAE)=145.0 nf/g
2.69° 35.7 0.95 River sed.; GEL1.3 me/100 g; 25 BE 302
0.27 pH 7.79; SAE)=96.2 nflg
2.32° 39.5 0.66 River sed.; GEL5.4 me/100 g; 25 BE 302
(0.47) pH 7.76; SAE)=135.8 n¥/g
2.95° 28.6 1.30 Soil; CE8.5 me/100 g; 25 BE 302
0.43 pH 5.50; SAE)=77.6 nflg
1.47° 7.1 1.88 River sed.; GEB.3 me/100 g; 25 BE 302
(0.69 pH 7.60; SAE)=72.8 nflg
1.60° 21.2 1.67 River sed.; CE@.5 mg/100 g; 25 BE 302
(0.69 pH 7.55; SAE)=64.0 nf/g
2.71° 69.1 2.38 River sed.; CEG1.2 mg/100 g; 25 BE 302
(0.57 pH 6.7; SAE)=233.2 nf/g
1.78° 42.9 1.48 River sed.; CE€0.9 mg/100 g; 25 BE 302
(0.66) pH 7.75; SAE)=164.8 nflg
3.44 Correlation lod<,.—MCI 598
Dibenzothiophene
2.07 3.99 67.6 13.9 18.6 1.21 Stream sed.=GE2 me/100 g 25 BE 179
pH 6.35; SAE)=49.18 nt/g
2.26 3.94 3.0 41.8 55.2 2.07 River sed.;€E3.72 me/100 g 25 BE 179
pH 7.79; SAE)=187.05 nilg
2.22 3.87 33.6 35.4 31.0 2.28 River sed.;-€1.00 me/100 g 25 BE 179
pH 7.44; SAE)=130.76 mig
1.78 3.93 0.2 31.2 68.6 0.72 River sed.;€%3.01 me/100 g 25 BE 179
pH 7.83; SAE)=268.54 ni/g
0.97 3.80 82.4 10.7 6.8 0.15 River sed.; €€72 me/100 g 25 BE 179

pH 8.32; SAE)=51.94 nf/g
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TaBLE 9. Sorption coefficients for miscellaneous compounds—Continued

log Kg Sorbent compositiof%)
log K? Other sorbent and solution data;  Temp.
(1/n) log Koe Sand Silt Clay ocC prediction procedure (°C) Meth. Ref.
0.76 3.72 7.1 75.6 17.4 0.11 Loess; €E2.4 me/100 g 25 BE 179
pH 8.34; SAE)=108.96 ni/g
1.70 4.01 2.1 34.4 63.6 0.48 Soil; &48.86 me/100 g 25 BE 179
pH 4.54; SAE)=145.04 d/g
2.26 4.28 15.6 48.7 35.7 0.95 River sed.;=<€H.30 me/100 g 25 BE 179
pH 7.79; SAE)=96.20 nt/g
1.81 3.99 34.6 25.8 39.5 0.66 River sed.;€F5.43 me/100 g 25 BE 179
pH 7.76; SAE)=135.76 /g
2.01 3.89 0.0 71.4 28.6 1.30 Soil; éB8.50 me/100 g 25 BE 179
pH 5.50; SAE)=77.58 nt/g
2.44 4.17 50.2 42.7 7.1 1.88 River sed.; €33 me/100 g 25 BE 179
pH 7.60; SAE)=72.83 nt/g
2.25 4.02 26.2 52.7 21.2 1.67 River sed.;-€E53 me/100 g 25 BE 179
pH 7.55; SAE)=64.04 ntlg
2.59 4.21 17.3 13.6 69.1 2.38 River sed.;<€#.15 me/100 g 25 BE 179
pH 6.70; SAE)=233.19 ni/g
2.13 3.96 1.6 55.4 429 1.48 River sed.; €F0.86 me/100 g 25 BE 179
pH 7.75; SAE)=164.83 nilg
1.06° 0.25 Kaolinite coated with Pohokee 25 BE 228
(0.89 peat humic acid. 0.1 M NaClD
0.48° 0.02 Idem 228
(0.9
1.69° [4.24] 0.28 Hematite coated with Pohokee 25 BE 228
(0.97 peat humic acid. 0.1 M NaClO
1.26° 0.47 Idem 228
0.79
—0.41° 0.02 Idem 228
(0.65
4.05 Sedimentgexperimental 211
3.99 Correlation lod<,—l0g Ky, 96
4.17 Correlation lod<,.—logK,,,(108) 228
3.87 Correlation lod,.—logS 96
4.20 Correlation lodK,.—log Smp) 96
4.18 Correlation lod<,.—log S(mp)(52) 228
4.00 Correlation lodg,.—MCI 597
4.06 Correlation lod<,.—MCI 578
Dimethylphthalate
-1.82 0.88 97.3 2.2 0.5 0.2 Forest soil; ph 5.6; LE 344
CE=0.48 me/100 g
-0.03 1.63 65.2 25.6 9.2 2.2 Agricultural soil; pH 7.4; LE 344
CE=9.0me/100g
0.41 1.84 69.5 20.5 10.1 3.7 Forest soil; pH 4.2; LE 344
CE=2.9me/100g
1.64 Correlation lod,.—logS 564
a-Naphthol (pK ;=9.34 Ref. 681
0.87 [2.58] 1.94 Hagerstown soil; silt loam; 23 BE 454
0.01 N CaC)
1.20° 55.2 2.07 River sed.; GE23.7 me/100 g; 25 BE 97
(0.44 pH 7.79; SAE)=187.1nf/g
0.91° 31.0 2.28 River sed.; GEL9.0 me/100 g; 25 BE 97
(0.5 pH 7.74; SAE)=130.7 nt/g
1.48° 68.6 0.72 River sed.; GE33.0 me/100 g; 25 BE 97
(0.31) pH 7.83; SAE)=268.5 nt/g
0.42° 6.8 0.15 River sed.; GE3.7 me/100 g; 25 BE 97
(0.61) pH 8.32; SAE)=51.9 nf/g
1.24° 174 0.11 Loess sed.; EE2.4 me/100 g; 25 BE 97
0.22 pH 8.34; SAE)=109.0 nt/g
1.00° 52.6 3.04 River sed.; GEL2 me/100 g; 25 BE 97
(.36) pH 6.90
0.45° 63.6 0.48 Soil; CE18.9 me/100 g; 25 BE 97
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SORPTION OF ORGANIC COMPOUNDS 409
TaBLE 9. Sorption coefficients for miscellaneous compounds—Continued
log Kg Sorbent compositiof%)
log K? Other sorbent and solution data;  Temp.
(1/n) log Koe Sand Silt Clay ocC prediction procedure (°C) Meth. Ref.
(0.5 pH 4.54; SAE)=145.0 nf/g
1.41° 35.7 0.95 River sed.; GEL1.3 me/100 g; 25 BE 97
(0.32 pH 7.79; SAE)=96.2 nfl/g
1.14° 39.5 0.66 River sed.; GEL5.4 me/100 g; 25 BE 97
0.28 pH 7.76; SAE)=135.8 nf/g
1.33° 28.6 1.30 Soil; CE8.5 me/100 g; 25 BE 97
(0.3 pH 5.50; SAE)=77.6 nflg
0.92° 7.1 1.88 River sed.; GEB.3 me/100 g; 25 BE 97
(0.50 pH 7.60; SAE)=72.8 nt/g
0.94° 21.2 1.67 River sed.; GB.5 me/100 g; 25 BE 97
(0.64 pH 7.55; SAE)=64.0 nf/g
1.15° 69.1 2.38 River sed.; GE31.2 me/100 g; 25 BE 97
(0.39 pH 6.7; SAE)=233.2 nf/g
1.01° 42.9 1.48 River sed.; GE20.9 me/100 g; 25 BE 97
(0.44 pH 7.75; SAE)=164.8 nf/g
0.91° 225 0.90 Soil; CE3 me/100 g; 25 BE 97
(0.55 pH 6.40
1.00° 18.6 1.21 Stream sed.; €B.7 me/100 g; 25 BE 97
(0.3 pH 6.35; SAE)=49.2 nflg
5.57 4 10 86 0.11 Apison soil; pH 4.5; BE 570
CE=76 me/100 g
>5.78 11 21 68 0.06 Fullerton soil; pH 4.4; BE 570
CE=64 me/100 g
3.11 2 38 60 1.2 Dormont soil; pH 4.2; BE 570
CE=129 me/100 g
2.46 2.64 65.8 Lignirforganisoly; pH 6.5; 25 BE 346
0.03 M CaC}
2.15 2.40 57.1 Lignir(alkali); pH 6.5; 25 BE 346
0.03 M CaC}
1.93 2.19 56.0 Collagen; pH 6.5; 0.03 M CaCl 25 BE 346
1.64 1.92 52.8 Collagef@nnic acig=1/5); pH 6.5; 25 BE 346
0.03 M CaC}
1.08 143 44.6 Chitin; pH 6.5; 0.03 M CaLCl 25 BE 346
0.04 0.39 44.4 Cellulose; pH 6.5; 0.03 M CaCl 25 BE 346
3.31 Humic acid-silica column 20-23 RPLC 587
291 Salicylic acid-silica column 20-23 RPLC 587
2.61 8-Hydroxyquinoline-silica column 20-23 RPLC 587
2.89 Correlation lodK,.—MCI 578
3.41 Correlation lod<,.—MCI 597
2.72 Correlation lod,.—LSER 602

Values in square parentheses have been calculated by the author.
*% OM in column 6.
Idem refers to the sorbent reported just above; only the dexaure, OC, temperature, methoahich were changed are specified.
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TasLE 10. Comparison of sorption data on soils obtained by batch equilibration and miscible displacement technique

BE MD
Koc Koc Deviation
Compound N (aver=SD) N (aver+SD) facto®
Benzene 11 3817 6 31+18 1.23
Toluene 4 10665 7 90+ 80 1.11
Nitrobenzene 6 217187 3 743 2.93
Naphthalene 13 29307250 6 906-1150 3.23
TCE 4 70-31 6 71+46 -1.01
TeCE 6 249143 6 196-113 1.27
Chlorobenzene 3 182120 5 118-98 1.54
1,2,4-Trichlorobenzene 8 26688210 5 1156-970 2.26

@Deviation factor is calculated as the ratio of the averkigevalues obtained by BE to average values obtained by MD. When this ratio is less than 1 the
negative reciprocal is reported.

well below the solubility limit(<0.5 S), where sorption iso- the solids effect due, for instance, to the possibility of inter-
therm could be considered line&?. Sorption data were de- ference of nonsettling particles released by the sorbent dur-
rived from graphical isotherms, when only those were availing BE measurements. This possibility seems strongly re-
able. duced when the sorbent concentration <& g/dn?, as

Sorption data K, obtained with different methods were demonstrated with chlorobenzenes and PEB8y examin-
examined at first with the aim to detect any significant dif-ing the literature listed in Tables 1-9, it is possible to ob-
ference among them. Tables 1-9 show that batch equilibraserve that such values of concentrati@ata not reported
tion (BE) is the method most frequently used, especially withwere used with compounds haviigs greater than 100, like
pesticides. Miscible displacemeD) was often experi- asulam, butralin, dicamba, fluometuron, leptophos, DDT,
mented in support to studies of migration of organic com-PCBs etc. For compounds having smakgs, the data avail-
pounds through soil columns. Finally, only few data wereable for the systems listed in Tables 1-9 do not allow any
obtained by head spadelS) and gas purg€éGP); anyway, conclusion and other studies would be necessary to estimate
average values obtained using HS for toluene and TCE antthe entity of this effect in each specific case. However, a
GP for TCE are higher than those obtained with BE for thereduced solids effect is expected for these compounds
same compounds. However, due of the scarcity of data, th€Sec. 8.
only significant comparison seems to be that between the At the end of this first series of examinations of the sorp-
average of the data obtained by BE and those obtained kyon data, the effect of type of sorbent has been investigated.
MD. Table 10 shows this comparison, using soil samplefreliminary results indicated without any doubt that soil,
with OC=0.1 and excluding any other sorbent. Although thesediment, and possibly dissolved organic matter give differ-
values of deviation factors indicate a general tendency of BEent values of sorption coefficients and, therefore, have to be
to give sorption coefficients greater than those obtained byreated separately. Other variables, like those discussed so far
MD, the variability of the data is such to raise some doubtgeffect of the experimental method, measurement error and
on the certainty of this result. solids effect, do not allow to discard any of the sorption

The possibility of measurement errors and errors due teoefficients listed in Tables 1-9.
the solids effect using the BE method were then taken into
consideration.

The first point was discussed at the end of Sec. 11.1,
where it was specified that the measurement errors can be
reduced if the percent solute removed from the solution is in Table 11 shows the correlation coefficients betwégn
between 20% and 80%. Some indicative values of sorberdand four sorbent properties, OC, pH, CE, and clay. Correla-
concentration necessary to stay in this range were given itions betweerK, and SA were not taken into consideration
that section as a function df,. Sorbent concentrations, due to lack of SA data obtained with a single method. For
used in the literature, were then collected when possible, fotwo cases, concerning TeCM and 1,2-DCBz, for which sev-
the systems listed in Tables 1-9 havikg values ranging eral values of SA\,) were availableK, did not appear to
from less than 0.1 to about 3(data not reporteéd The result  correlate with SA.
of this investigation was that almost 30% of those sorbent The data of Table 11 indicate that OC content in soil/
concentrations was out of the previous recommended rangeediment(=0.1%) is the property most highly correlated
but most of the corresponding valueskaf were in the range  with adsorption. CE and pH are the next in importance,
of variability of all other results, so making difficult any while clay content does not correlate wkly, except for few
attempt to quantify the error involved. cases. However, correlation coefficients with CE, although

The second cause of error in measurifigis connected to  significant for many compounds, do not allow any

13.2. Effect of Sorbent Properties on Sorption
Coefficients
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SORPTION OF ORGANIC COMPOUNDS 411

comment, because CE generally correlates with OC. dissociated in the intermediate range between these two pH
Although correlation coefficients betwedty values and limits. Phenol, as an example of the unionized forms, be-
the respective OC content in sorbent are high for most comhaves like a hydrophobic compound and its kg values do
pounds listed in Table 11, some anomalous results can beot correlate with pH. Similarly, for the totally dissociated
evidenced. Among nonpolar compounds, naphthalene givéerms of 2,4-D and picloram, lol§,. does not correlate with
anr value lower than expected due to the negative contribupH, although for 2,4-D some uncertainty may exist in the
tion of one Ky value exceptionally high, for which the definition of the corresponding pH range. Also for basic
authorg® did not find any explanation. If this value is sub- compounds, except hexazinone and metribuzinKlggor-
tracted from the correlatiom,increases from 0.451 to 0.808. relates with pH, but correlation coefficients are generally
Also for acetophenone a single point changes thealue  lower, between 0.33 and 0.63. For all compounds, acidic and
from 0.457 to 0.848. Situations of this type also concernbasic, the respective regression equations have been obtained
TeCE, 1,2,4-TCBz, 1,2,3,4-TeCBz, atrazine, benefin, monotaking only the data concerning soil &0.5% and assum-
linuron, and napropamide. Finally, the low correlation coef-ing linear behavior in the pH range taken into consideration.
ficients found for prometone and sulfometuron methyl wereThese equations have negative values of the slope at both
expected looking to the results by Talbert and Fletéfall limits of the confidence intervals, at 95% probability. As a
and by Koskineret al,>°! respectively. However, for these matter of fact, it has been demonstrated that basic com-
two compounds the lol§,. values have also been calculated pounds, like triazine herbicides, show a decrease of the sorp-
and then correlated with pH, as shown in the next tables. Théon coefficients by increasing pt>284This effect was ex-
results seem to indicate that a real dependence might exisplained with the gradual loss of a'Hon from the protonated
Table 11 also shows that for several compounds, amonmolecule starting from pHpK,. It is interesting to note that
those indicated with an asterisk, tKg—OC correlation co- from the regression equatiori$able 13 for ametryne and
efficients increase considerably when tg data obtained atrazineK, values at pH 4 are about three times larger than
with high organic sorbents, peats, or mucks are included it pH 8; a similar difference was observed in the same range
the correlation. This effect appears more relevant forof pH for K4 of atrazine on a sofi®® However, theK, of
2,2 4,4 55-HCB, some triazines, carbaryl, 2,44, diazi- ametryne on a soil decreased from 28 to about 3 when pH
non, dieldrin, diuron, fluometuron, metribuzin monuron, andincreased from 4 to &°
picloram. For these compounds, tkg—OC plots show that It appears interesting to note that Idg. values of
at low OC content<5%—-7%) the slope of the regression is napropamide also correlate very well with pH at both OC
lower than that obtained when results with high organic sor=0.1% and OG 0.5%. Regressing log,. as a function of
bents are included; furthermore, the slope shows a positivpH, the following equation is obtained:
intercept, indicating a possible contribution of the mineral _
components to sorption. These results seem to indicate that 10gKoc= —0.252 phir-4.397
there may be a change in sorption mechanism or in the nawith eight data and O£0.5% =-0.912). A similar
ture of the organic matter when OC content increases in thequation is obtained with 11 data and 8G.1% (
range of the high-organic soilsypically from 10% to 60% = —0.899). More studies are necessary to ascertain if this
0OC). This effect is much less pronounced in other caseshehavior is true.
expecially those concerning hydrophobic compounds, like Table 13 shows the average Idg. values with the respec-
benzene, TeCM, TCE, MCBz, 1,2-DCBz, DDT, and lindane,tive 68% confidence limits between brackets for a large num-
and some pesticides of different chemical composition. ber of compounds of different nature. Two averages are re-
The K4-pH correlation coefficients are also generally low ported, calculated for soils or sediments having=68C1%
for the most polar and for ionic compounds. However, if theand OC=0.5%, respectively. When possible, the averages
sorption data of some acidic and basic compounds are exer sorbents with OC contents between 0.1% and 0.5% have
pressed as lol§,., the effect of pH appears more evident. been calculated. The results do not seem conclusive to evi-
Table 12 shows the correlation coefficients betweerklpg dence differences which can be connected to different OC
and pH for some acidic and basic compound, for which thecontent, but this seems to be due to the fact that the number
pK,s are known. Two correlation coefficients are reportedof data might not be enough for this purpose. However, in
for each pH range, calculated for sorbents having OGhe case of atrazine, for which the number of data available
=0.1% and OCG0.5%, respectively. This choice is justified are of several tens, the average Iqg for 0.1%<O0C
taking into consideration the observations by Hassel >  <0.5% is sensibly greater than the averageKggfor OC
and by Gerstl and Mingelgritt® who suggested the possi- =0.5%.
bility that, at low OC content in sorbent, tiike,. values could From Table 13 it appears that about 40% of the KHgg
be inflated due to the contribution of sorption by the inor-values obtained with sorbents having ©0.1% vary within
ganic components of the sorbent. For acidic compounds thg log unit, about 50% vary within 1 or 2 log units and the
pH range of the available experimental data is chosen toest show variations larger than 2 log units. The second and
account for the particular form of the molecule: undissoci-third groups of data also include many hydrophobic com-
ated (pH<pK,—2), dissociated (pEtpK,+2), or partially  pounds, perhaps because of the presence of some outliers in
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TaBLE 11. Correlation coefficient§’) between averagk, values and four soil or sediment properties

Soil or
sedim. OC(number pH (number CE (number Clay (number
Compound (So,Se of data of data of datg of datg
Benzene So 0.86%58) —0.013 (10 0.011 (9) 0.347 (15
0.92323)*
Toluene So 0.90%14) —0.551 (8) —0.375 (5) 0.134 (10
0.791(16)*
Ethylbenzene So 0.904.0 -0.17 (6) 0.047 (7) 0.278 (9)
Naphthalene So 0.4525) -0.027 (12
0.808(24)
Pyrene Se 0.89428) —0.430 (14) 0.37612) 0.323 (14
TeCM So 0.95434)
0.952(37)*
Se 0.951(33)
TCE So 0.82419) 0.268 (18
0.907(23)* 0.538 (17)
TeCE So 0.74416) 0.149 (13
0.984(15)
MCBz So 0.941(9)
0.968(10*
1,2-DCBz So 0.84336)
0.962(37)*
Se 0.984(36)
1,2,4-TCBz So 0.64915)
0.867(14)
1,2,3,4-TeCBz So 0.708.1) —0.542 (8)
0.931(10)
Phenol (u) (pH 3.2-7.4 So 0.972(12) —0.293 (10 -0.081 (10
0.538(13)*
2,4-DCP (pH 2.0-7.4 So 0.934(12) -0.410 (12
2,3,4,6-TeCP (pH 2.0-7.5 So 0.698(11) —0.460 (1)
PCP (pH 2.0-10) So 0.5826) —0.322 (26) 0.023 (16)
(pH 3.4-6.9 So 0.810(14) —0.426 (14) 0.421 (8)
(d) (pH 7.0-10.0 So 0.747(9) -0.343 (9)
2,2.,4,4,55-(153 Se 0.311(18)
0.855(19)*
Aroclor-1242 So 0.77212)
Alachlor So 0.92621) —0.467 (13) 0.672(7) 0.456 (12)
Ametrine So 0.412393) —0.143 (34) 0.63434) —0.013 (34
0.982(34)*
0.971130* 0.197 (33
Atrazine So 0.656128 —0.182122 0.46946) 0.194 (108
0.971(130* 0.690 (104)
Se 0.512(13) —0.806 (12 0.525 (12
0.798(12)
Benefin So 0.08212) —0.358 (12 0.20812) 0.033 (12
0.903(10)
Bromacil So 0.82518) —-0.788 (11 0.108 (15)
0.972(19* 0.762 (13
Carbaryl So 0.25111) 0.031 (11
0.998(12* -0.083 (12
Carbofuran So 0.85012) —0.230 (6) 0.81110) -0.224 (7)
0.989(15* -0.504 (8) 0.82312)
Chlorbromuron So 0.64717) —0.222 (16)
Chlorpropham So 0.938L5) 0.074 (15) 0.13714) 0.001 (14)
0.995(16)* —0.04515) —0.467 (15
Chlortoluron So 0.66617) —0.072 (16)
Cyanazine So 0.686L0) —0.396 (9) 0.826 (9)
2,4-D (pH 2.8-9.0 So 0.554(94) —0.391 (92 —0.12367) —0.104 (92)
0.381(95* —0.392 (93 —0.02968) -0.103 (93
(pH 2.8-5.0 So 0.827(21) —0.484 (21) 0.24720) —0.203 (21)
(d) (pH 5.1-9.0 So 0.164(71) —0.160 (71 0.08746) 0.229 (70)
0.498(72)* —-0.298 (72) 0.341(47) 0.198 (71)
p,p-DDT So 0.835(7) 0.600 (7)
0.998(8)*
Diazinon So 0.36728) —0.268 (298 0.027 (27
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TaBLE 11. Correlation coefficient&) between averagk, values and four soil or sediment properties—Continued

Soil or
sedim. OC(number pH (number CE (number Clay (number
Compound (So,Se of data of data of datg of data
0.993(29* —0.15529) —0.16228)
Dieldrin So 0.122(11) 0.875 (7)
0.972(13* 0.808 (8)
Disulfoton So 0.8889) —0.205 (9) 0.864 (9) 0.372 (9)
0.946 (11)* —0.48911) 0.96211) 0.72510)
Diuron So 0.59395) —0.06493) 0.46768) —0.02276)
0.932(96)* —0.07694) 0.54169) —0.02177)
Fenuron So 0.95125) 0.11024) —0.258 (8)
0.992(26)* —0.19225) —0.340 (9)
Fluometuron So 0.66177) 0.15277) 0.52268) 0.57171)
0.915(79)* 0.02379) 0.66869) 0.29972)
Lindane So 0.83245) —0.23039) —-0.10237)
0.911(49)* —0.27640)
Hexazinone So 0.74®4) 0.25224) 0.66322) 0.79224)
Linuron So 0.29044) —0.351(43) —0.04620) 0.34326)
0.970(45)*
Malathion So 0.75120) 0.31120) 0.38420) 0.31420)
Metobromuron So 0.66818) 0.00817)
Metolachlor So 0.82624) 0.13520) 0.51416) 0.34823)
Metoxuron So 0.69817) 0.04416)
Metribuzin So 0.45194) —0.01595) 0.47468) 0.35595)
0.618(95*
Monolinuron So 0.29620) —0.49819)
0.674(18) —0.01918)
Monuron So 0.21@19) —0.21018)
0.962(21)* —0.15319)
Napropamide So 0.64@0) —0.37611) —0.12419)
0.876(19)
Parathion So 0.80833) —0.40523) 0.05915) 0.28730)
0.940(36)* —0.46525) 0.15416) —0.00532)
Picloram (pH 2.0-10.4 So 0.245(50) —0.517150) —0.02448)
0.448(53)* —0.41153 0.00Q051)
(pH 2.0-6.0 So 0.737(16) —0.53§16) —0.03516)
0.968(17)* —-0.42117) 0.01317)
(d) (pH 6.1-10.2 So 0.773(33) 0.08633) —0.05731)
0.963(35* 0.29035) —0.13633)
Prometone So 0.14@7) —0.42627) 0.46527) 0.57427)
Prometryne So 0.55(8B0) 0.00480) 0.01876) —0.12179)
0.819(81)* —0.03681) 0.367177) —0.08880)
Propazine So 0.8935) —0.507135) 0.49629) —0.13435)
Simazine So 0.70442) —0.54241) 0.63434) 0.32341)
0.835(43)* —0.36942)
Sulfometuron methyl So 0.22%0) —0.54720) 0.31920)
2,45T So 0.72221)
Tebuthiuron So 0.81220) —0.387120) 0.58320)
Triallate So 0.94113) 0.55413) 0.20212)
Trifluralin So 0.532(23) —0.56619) 0.25316) —0.11723
Acetophenone So 0.4513) 0.40413)
0.848(12)
Se 0.802(17) —0.22211) 0.54Q11) 0.56Q16)
Dibenzothiophene Se 0.8111) -0.51011) 0.291(11) 0.24811)

(d) dissociated.
(u) undissociated.
*correlation coefficients calculated includikg, data obtained with high organic soils or sediments.
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TaBLE 12. Correlation coefficient&) between lod,. values and pH for some acidic and basic compounds

DELLE SITE

Soil OC Number
content of data
Compound pK pH range (%) points r
Acidic
Bromacil 9.3 6.3-7.9 =0.1 11 —0.695
6.3-7.8 =0.5 9 —0.904
log Kye= —0.295 pH+3.737
Phenol 9.8 3.2—7.4u) =0.1 10 0.218
3.2-7.4 =0.5 9 0.302
2,3,4,6-TeCP 5.22 3.4-75 =0.1 10 —0.945
3.4-75 =0.5 8 —0.957
log Koe= —0.443 pH+-5.575
PCP 4.74 3.4-6.9 =0.1 14 -0.747
3.4-6.9 =0.5 11 —0.644
log Kye= —0.284 pHt+4.921
2,4-D 2.80 2.8-5.0 =0.1 21 -0.414
2.8-5.0 =0.5 20 —0.464
2.8-55 =0.5 35 —0.533
log Kye= —0.260 pH+3.187(pH 2.8-5.0
5.1-9.0(d) =0.1 72 —-0.310
5.1-9.0 =0.5 71 -0.310
5.5-9.0 =0.5 56 —0.157
Picloram 3.4 2.0-6.0 =0.1 17 —0.828
2.0-6.0 =0.5 12 —-0.881
log Koe=—0.371 pHt+-3.692
6.1-10.4(d) =0.1 35 0.134
6.1-10.4 =0.5 31 —0.205
Sulfometuron methyl 5.2 4.1-58 =0.1 20 —0.017
4.1-55 =0.5 18 —0.708
log Ky,c= —0.581 pH+3.497
Basic
Ametryne 4.0 4.5-9.0 =0.1 34 —0.533
4.5-9.0 =0.5 33 —0.538
log Kye=—0.111 pH+3.198
Atrazine 1.68 3.2-8.2 =0.1 122 —-0.157
3.2-8.15 =0.5 77 —0.476
log Kye= —0.114 pHt+2.846
Hexazinone 1.09 4.0-6.4 =0.1 24 —0.065
4.0-6.4 =0.5 22 —0.156
Metribuzin 0.99 4.3-9.0 =0.1 95 0.108
4.3-9.0 =0.5 83 0.065
Prometone 4.28 43-7.1 =0.1 27 —0.627
43-7.1 =0.5 25 —-0.618
log Koc= —0.391 pHt+-4.682
Prometryne 4.05 4.3-9.0 =0.1 81 —0.325
4.3-9.0 =0.5 78 —-0.328
log Koc= —0.138 pH+3.453
Propazine 1.85 3.2-74 =0.1 35 —0.452
3.2-7.4 =0.5 34 —0.556
log Koe=—0.133 pHt+-2.909
Simazine 1.65 3.2-8.0 =0.1 42 —0.382
3.2-7.4 =0.5 39 —0.497
log K= —0.188 pHt+3.354
Tebuthiuron 1.2 4.1-5.8 =0.1 20 —0.535
4.1-5.45 =0.5 18 —0.584

log Koc= —0.366 pH+3.303

(d) dissociated.
(u) undissociated.
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TaBLE 13. Average lod,. data as a function of sorbent type and organic carbon content
Soil or Number
sedim. ocC of data Average
Compound (So, Se (%) points Range log Kqe
Benzene So =0.1 23 1.90 1.641.24-2.08
So =0.5 16 0.73 1.581.37-1.79
So 0.E=0C<0.5 7 1.90 1.781.11-2.4%
Toluene So =0.1 17 1.65 1.891.49-2.29
So =0.5 8 0.57 2.001.78-2.22
So 0.E=0C<0.5 9 1.65 1.791.29-2.29
m-Xylene So =0.1 5 1.23 2.061.58-2.54
So =0.5 3 0.26 2.332.20-2.46
p-Xylene So =0.1 8 0.85 2.271.99-2.5%
So =0.5 5 0.85 2.312.00-2.62
So 0.:=0C<0.5 3 0.49 2.211.94-2.48
Ethylbenzene So =0.1 10 1.24 2.041.66-2.42
So =0.5 5 0.30 2.182.05-2.31
So 0.:=0C<0.5 5 1.19 1.901.40-2.40
Nitrobenzene =0.1 9 1.28 2.091.75-2.43
So =0.5 6 0.82 2.161.84-2.48
So 0.E:=0C<0.5 3 0.71 1.951.55-2.3%
Naphthalene So =0.1 25 3.20 2.912.31-3.51
So =0.5 16 1.95 3.022.52-3.52
So 0.:0C<0.5 9 2.64 2.711.98-3.44
Se =0.5 7 0.83 3.062.77-3.3%
Phenanthrene So =0.1 6 0.66 4.033.72-4.34
So =0.5 4 0.66 4,083.72-4.44
Se =0.5 5 0.28 4.344.21-4.48
Fluoranthene So =0.5 5 0.66 4.654.37-4.93
Se =0.5 9 0.93 4.864.48-5.24
Pyrene So =0.1 5 0.63 4.664.39-4.93
So =0.5 3 0.03 4.784.76—4.80
Se =0.1 28 1.05 4.884.65-5.11
Se =0.5 26 1.05 4.904.68-5.12
Benzdqa)pyrene Se =0.5 4 1.47 6.235.61-6.8%
TeCM So =0.1 37 0.51 1.8G1.71-1.89
So =0.5 33 0.51 1.831.70-1.90
So 0.=0C<0.5 4 0.10 1.781.74-1.82
Se =0.1 36 0.26 2.011.96-2.06
Se =0.5 28 0.26 2.001.95-2.0%
Se 0.E=0C<0.5 8 0.12 2.021.98-2.06
1,2-ED So =0.5 9 1.11 1.641.20-2.08
1,1,1-TCA So =0.1 6 1.16 2.161.75-2.57
1,1,2-TCA So =0.1 4 0.25 1.881.77-1.99
TCE So =0.1 23 2.05 1.921.53-2.3}
So =0.5 16 1.10 2.0q1.73-2.27
So 0.:0C<0.5 7 1.79 1.751.20-2.30
TeCE So =0.1 16 191 2.321.91-2.73
So =0.5 7 1.17 2.452.09-2.81
So 0.:0C<0.5 9 1.36 2.221.78-2.66
MCBz So =0.1 11 1.82 1.971.49-2.36
So =0.5 6 0.59 2.141.49-2.36
So 0.E0C<0.5 5 1.74 1.711.12-2.42
1,2-DCBz So =0.1 40 0.75 2.5@2.35-2.6%
So =0.5 34 0.75 2.5@2.35-2.6%
So 0.:0C<0.5 6 0.09 2.472.43-2.5}
Se =0.1 36 0.30 2.742.64-2.76
Se =0.5 28 0.30 2.692.62-2.76
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TaBLE 13. Average lod<,. data as a function of sorbent type and organic carbon content—Continued

DELLE SITE

Soil or Number
sedim. ocC of data Average

Compound (So, Se (%) points Range log Ky
Se 0.E0C<0.5 8 0.10 2.7%2.67-2.7%
1,3-DCBz So =0.1 5 0.30 2.492.38-2.60
So =0.5 3 0.24 2.532.40-2.66
1,4-DCBz So =0.1 9 0.43 2.662.50-2.82
So =0.5 5 0.34 2.572.43-2.71
So 0.:=0C<0.5 4 0.27 2.772.65-2.89
1,2,3-TCBz So =0.1 9 1.22 3.483.08-3.88
So =0.5 7 0.77 3.3713.11-3.63
1,2,4-TCBz So =0.1 15 2.23 3.152.62-3.68
So =0.5 8 1.29 3.192.81-3.57
So 0.:=0C<0.5 7 2.23 3.102.42-3.78
1,3,5-TCBz So =0.1 4 1.66 3.692.92-4.46
1,2,3,4-TeCBz So =0.1 11 1.38 3.703.27-4.13
So =0.5 8 1.09 3.643.31-3.97
So 0.E=0C<0.5 3 1.38 3.843.15-4.53
Se =0.5 4 0.34 4.143.98-4.30
1,2,4,5-TeCBz So =0.1 3 1.14 3.482.87-4.09
PCBz Se =0.5 6 1.04 4.914.46-5.36
HCBz So =0.1 5 3.30 4.232.93-5.53
So =0.5 4 2.03 3.792.81-4.77
Se =0.1 8 1.04 5.535.16-5.90
Se =0.5 7 1.04 5.485.11-5.8%
Phenol (u) (pH 3.2-7.2 So =0.1 13 1.18 1.370.99-1.75
So =0.5 12 1.18 1.340.97-1.71
4MCP (u) (pH 2.0-7.2 So =0.1 7 1.00 2.151.79-2.5)
So =05 5 0.66 2.331.09-2.57
2,4-DCP (pH 2.0-7.4 So =0.1 12 1.06 2.492.16-2.82
(u) (pH <5.8 So =0.1 9 1.06 2.572.21-2.93
So =0.5 5 0.50 2.772.57-2.97
So 0.:=0C<0.5 4 0.95 2.331.93-2.73
3,4-DCP (u) (pH <6.0 So =0.5 4 0.20 3.032.93-3.13
2,4,6-TCP (pH >4.2 So =0.1 5 1.33 2.521.97-3.07
(u) (pH <4.2 So =0.1 3 1.02 2.862.33-3.39
2,4,5-TCP (pH 3.4-6.0 So =0.1 6 0.72 3.1X2.81-3.41
(u) (pH <4.9 So =0.5 4 0.10 3.353.30-3.40
2,3,4,6-TeCP (pH 3.4-7.5 So =0.1 10 1.71 3.022.35-3.69
So =0.5 8 1.71 3.062.31-3.81
(u) (pH <3.9 So =0.5 2 0.09 3.753.69-3.81
(d) (pH =7.4) So =0.5 4 0.26 2.282.16-2.40
PCP (pH 2.0=10) So =0.1 26 2.08 3.282.69-3.77
So =0.5 17 1.70 3.282.79-3.77
So 0.:=0C<0.5 9 2.08 3.152.52-3.78
(pH 3.4-6.9 So =0.1 14 1.60 3.382.93-3.83
So =0.5 11 1.60 3.513.09-3.93
So 0.:0C<0.5 3 0.17 2.922.83-3.0}
(u) (pH <3) So =0.1 10 2.26 4.483.60-5.36
So =0.5 6 2.09 4.543.63-5.4%
So 0..:0C<0.5 4 2.26 4.383.41-5.3%
(d) (pH =7.1) So =0.1 12 0.94 2.822.50-3.14
So =0.5 9 0.86 2.892.59-3.19
So 0.:=0C<0.5 3 0.74 2.631.89-3.37
4-NP (u) (pH <5.9) So =0.1 6 0.70 2.031.78-2.28
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TaBLE 13. Average lod<,. data as a function of sorbent type and organic carbon content—Continued
Soil or Number
sedim. ocC of data Average

Compound (So, Se (%) points Range log Ky
So =0.5 0.36 1.941.79-2.09
Biphenyl So =0.1 7 1.46 3.032.56-3.50
So =0.5 5 0.38 3.122.96-3.28
2,2 ,5-(18) Se =0.5 4 0.90 4.854.41-5.29
2,2,55-(52 So =0.1 5 2.72 5.024.01-6.03
So =0.5 3 1.98 4.553.59-5.56
Se =0.5 5 1.02 5.585.17-5.99
2,2,6,6'-(54) Se =0.1 4 0.39 4.914.75-5.07
Se =0.5 3 0.19 4.844.74-4.94
2,3 .4 ,5<70) Se =0.1 4 0.33 4.864.72-5.00
Se =0.5 3 0.17 4.804.70-4.90
2,2,4,5,5-(101) Se =0.5 5 0.23 5.735.63-5.83
2,2 3,3 ,6,6'-(136) Se =0.5 5 0.85 6.045.73-6.35
2,2 ,3,5,5,6<151) Se =0.5 5 1.23 5.754.96-6.18
2,2,4,4' 55 -(153 Se =0.1 19 1.55 5.865.45-6.27
Se =0.5 18 1.34 5.815.46-6.16
Aroclor-1016 Se =0.1 4 0.50 5.034.80-5.26
Se =0.5 3 0.50 4.974.72-5.22
Aroclor-1242 So =0.1 12 1.37 4.3(3.94-4.66
So =0.5 8 0.85 4.123.85-4.39
So 0.E:=0C<0.5 4 0.57 4.644.37-4.91
Se =0.1 5 1.01 4.824.41-5.23
Se =0.5 4 1.01 4.744.31-5.17
Aroclor-1254 Se =0.5 8 0.90 6.025.73-6.31
Alachlor So =0.1 21 1.09 2.221.97-2.47
So =0.5 18 1.09 2.221.96-2.48
So 0.E=0C<0.5 3 0.28 2.202.05-2.3%
Aldicarb So =0.5 5 0.85 1.300.97-1.63
Ametryne (pH 4.5-9.0 So =0.5 33 0.90 2.522.27-2.77
(pH 4.5-5.4 So =0.5 12 0.78 2.632.39-2.87
(pH 5.5-6.0 So =0.5 9 0.62 2.602.41-2.79
(pH =6.1) So =0.5 12 0.76 2.3%2.13-2.57
Atrazine (pH 3.2-8.2 So =0.1 130 2.34 2.311.80-2.82
So =0.5 84 1.32 2.171.92-2.42
So 0.:=0C<0.5 46 2.25 2.561.84-3.28
(pH 3.2-5.0 So =0.5 14 0.53 2.342.18-2.50
(pH 5.1-5.9 So =0.5 22 1.08 2.242.00-2.48
(pH =6.0) So =0.5 41 1.05 2.061.83-2.29
(pH 4.4-7.7 Se =0.5 13 1.65 2.592.21-2.97
Benefin So =0.5 12 1.38 2.962.59-3.33
Bromacil (pH 6.3-7.9 So =0.1 19 1.04 1.481.23-1.73
So =0.5 15 0.70 1.461.26-1.66
So 0.:0C<0.5 4 1.04 1.531.10-1.96
(u) (pH <7.3 So =0.1 5 0.58 1.8Q1.59-2.01
So =0.5 4 0.30 1.721.58-1.86
Se =0.5 4 0.13 1.431.38-1.48
Carbaryl So =0.5 12 0.81 2.201.92-2.48
Carbofuran So =0.1 15 0.68 1.631.45-1.8}
So =0.5 13 0.68 1.641.46-1.82
Se =0.5 3 0.88 1.551.07-2.03
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TaBLE 13. Average lod<,. data as a function of sorbent type and organic carbon content—Continued

DELLE SITE

Soil or Number
sedim. ocC of data Average

Compound (So, Se (%) points Range log Ky
Chlorbromuron So =0.1 17 0.59 2.542.38-2.70
So =0.5 16 0.59 2.582.39-2.71
Chlorpropham So =0.5 16 0.86 2.622.37-2.87
Chlorpyrifos So =0.1 7 1.01 3.633.30-3.96
So =0.5 6 1.01 3.623.25-3.99
Chlortoluron So =0.1 17 0.53 2.0@1.85-2.1%
So =0.5 16 0.53 2.001.85-2.1%
Cyanazine (pH 5.6-8.0 So =0.1 9 0.79 2.141.83-2.4%
So =0.5 8 0.79 2.191.89-2.49
2,4-D (pH 2.8-9.0 So =0.1 95 2.01 1.791.36-2.22
So =0.5 91 2.01 1.771.35-2.19
(pH 2.8-5.0 So =0.1 23 1.33 2.181.80-2.52
So =0.5 20 1.33 2.131.78-2.48
(d) (pH >5) So =0.1 72 1.70 1.681.30-2.06
So =0.5 71 1.70 1.681.29-2.07
p,p’-DDT So =0.1 8 1.13 5.635.28-5.68
So =0.5 7 0.84 5.545.27-5.81
Se =0.5 6 0.59 6.085.84-6.32
Diazinon So =0.1 29 1.39 2.742.44-3.14
So =0.5 17 0.66 2.642.46-2.82
So 0.E=0C<0.5 12 1.22 2.9G2.52-3.28
Dieldrin So =0.1 13 1.13 4.083.79-4.37
So =0.5 11 1.13 4.063.76—-4.36
Disulfoton So =0.5 11 0.66 2.922.74-3.10
Diuron So =0.1 96 1.86 2.442.12-2.76
So =0.5 89 1.86 2.432.10-2.76
So 0..:0C<0.5 7 0.49 2.512.38-2.76
Se =0.5 3 0.52 2.782.51-3.0%
EPTC So =0.1 7 0.54 2.031.86-2.20
So =0.5 6 0.45 2.001.83-2.17
Fensulfothion So =0.1 6 0.74 2.402.14-2.66
So =05 5 0.74 2.372.09-2.65
Fenuron So =0.1 26 0.52 1.421.27-1.57
So =0.5 25 0.52 1.411.26-1.56
Fluometuron So =0.1 78 2.24 2.171.84-2.50
So =0.5 68 2.24 2.181.85-2.5}
So 0..:0C<0.5 10 0.96 2.121.77-2.47
Lindane So =0.1 49 1.89 3.022.70-3.34
So =0.5 40 1.57 3.042.72-3.28
So 0.:=0C<0.5 9 1.63 3.082.60-3.56
Se =0.5 4 1.13 3.492.95-4.03
Hexazinone So =0.1 24 0.74 1.180.97-1.39
So =0.5 22 0.74 1.160.95-1.37
Linuron So =0.1 45 1.78 2.6%2.29-3.01
So =0.5 43 1.38 2.642.33-2.9%
Se =0.5 12 0.38 2.782.65-2.91
Malathion So =0.1 20 0.91 3.082.80-3.36
So =0.5 19 0.91 3.062.77-3.3%
Methylparathion So =0.1 8 0.59 2.822.58-3.06
So =0.5 6 0.53 2.742.52-2.96
Metobromuron So =0.1 18 0.64 2.001.85-2.1%
So =0.5 17 0.64 2.001.85-2.1%
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419

Soil or Number
sedim. ocC of data Average

Compound (So, Se (%) points Range log Ky
Metolachlor So =0.1 23 1.54 2.281.91-2.6%
So =0.5 19 1.43 2.191.92-2.46
So 0.E=0C<0.5 4 0.92 2.692.17-3.21
Metoxuron So =0.1 17 0.71 1.811.64-1.98
So =0.5 16 0.71 1.811.63-1.99
Metribuzin So =0.1 95 1.55 2.081.72-2.38
So =0.5 83 1.55 2.061.74-2.38
So 0.E=0C<0.5 12 1.14 2.041.67-2.4)
Monolinuron So =0.1 20 1.26 1.881.58-2.18
So =0.5 19 1.26 1.881.57-2.19
Monuron So =0.1 21 1.19 1.831.56-2.04
So =0.5 20 1.19 1.8q1.55-2.0%
Napropamide So =0.1 20 1.06 2.582.32-2.84
So =0.5 15 0.96 2.582.31-2.8%
So 0.:0C<0.5 5 0.69 2.612.36-2.86
Se =0.5 4 0.29 2.802.68—2.92
Oxamil So =0.1 7 1.05 1.431.11-1.7%
So =0.5 5 0.71 1.361.07-1.65%
Se =0.5 3 0.35 1.080.89-1.27
Parathion So =0.1 36 1.76 3.052.70-3.40
So =0.5 27 1.76 3.092.75-3.43
So 0..:0C<0.5 9 1.11 2.942.57-3.31
Se =0.5 5 0.13 3.173.12-3.22
Permethrin So =0.1 6 0.89 4.424.08-4.76
So =0.5 5 0.88 4.354.03-4.67
Phorate So =0.5 6 0.31 2.632.52-2.74
Picloram (pH 2.0-10.2 So =0.1 53 3.40 1.550.71-2.39
So =0.5 44 2.67 1.390.66-2.12
So 0.E=0C<0.5 9 2.60 2.381.49-3.27
(u) (pH <2.0 So =0.1 9 1.58 3.012.59-3.5%
So =0.5 6 0.31 2.962.84-3.08
So 0.:0C<0.5 3 1.58 3.302.42-4.18
(pH 4.2-5.9 So =0.1 8 1.54 1.8Q01.28-2.32
So =0.5 6 1.20 1.761.31-2.21
(d) (pH =6.0) So =0.1 36 1.71 1.120.74-1.50
So =0.5 32 0.92 1.020.77-1.27
So 0.E=0C<0.5 4 0.54 1.931.67-2.19
Prometone (pH 4.3-7.2 So =0.1 27 1.84 2.472.01-2.93
So =05 25 1.84 2.502.04-2.96
(pH 4.3-4.9 So =0.5 6 0.68 2.852.59-3.11
(pH 5.0-5.9 So =0.1 12 1.71 2.542.07-3.01
So =05 11 1.71 2.562.08-3.04
(pH =6.0 So =0.1 9 0.84 2.121.80-2.44
So =0.5 8 0.84 2.161.84-2.48
Prometryne (pH 4.3-9.0 So =0.1 81 2.60 2.612.14-3.08
So =0.5 78 2.60 2.622.14-3.10
So 0..:0C<0.5 3 0.64 2.321.99-2.6%
(pH 4.3-4.9 So =0.5 14 0.72 2.812.61-3.01
(pH 5.0-5.9 So =0.5 28 1.86 2.6%2.29-3.01
(pH =6.0) So =05 36 2.60 2.531.93-3.13
Propazine (pH 3.2-7.4 So =0.1 35 1.24 2.151.91-2.39
So =0.5 34 1.08 2.171.96-2.38
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TaBLE 13. Average lod<,. data as a function of sorbent type and organic carbon content—Continued

DELLE SITE

Soil or Number
sedim. ocC of data Average

Compound (So, Se (%) points Range log Ky
(pH 3.2-5.0 So =05 9 0.64 2.292.09-2.49
(pH 5.1-5.9 So =05 14 0.59 2.212.02-2.38
(pH =6.0) So =0.5 11 0.62 2.031.85-2.21
Simazine (pH 3.2-8.0 So =0.1 43 1.46 2.291.96-2.62
So =05 39 1.46 2.291.96-2.62
So 0.:0C<0.5 4 0.75 2.291.96-2.62
(pH 3.2-5.0 So =0.5 10 0.65 2.502.32-2.68
(pH 5.1-5.9 So =0.5 15 1.39 2.342.01-2.67
(pH =6.0) So =0.5 14 0.85 2.1@1.78-2.42
Sulfometuron m. (pH 4.1-5.8 So =0.1 20 1.44 0.730.38-1.08
So =0.5 18 1.02 0.6%0.37-0.93
2,45-T So =0.5 21 1.25 1.991.63-2.3%
Tebuthiuron (pH 4.1-5.8 So =0.1 20 0.82 1.511.31-1.7}
So =0.5 18 0.82 1.511.30-1.70
Terbacil So =0.5 4 0.47 1.581.38-1.78
Terbufos So =0.5 8 0.59 2.782.55-3.01
Terbutryn So =0.5 5 1.18 3.793.28-4.30
Triallate So =0.1 13 2.02 2.701.74-3.66
So =0.5 12 2.02 2.641.67-3.61
Trifluralin So =0.1 23 211 3.532.76-4.39
So =0.5 20 211 3.4%2.68-4.22
So 0.:0C<0.5 4 1.53 3.963.25-4.67
Se =0.5 5 0.28 4.424.30-4.54
Acetophenone So =0.1 13 1.07 1.611.25-1.97
So =0.5 8 0.83 1.501.23-1.77
So 0.E=0C<0.5 5 0.97 1.801.36-2.24
Se =0.1 17 0.60 1.561.40-1.72
Se =0.5 16 0.60 1.581.39-1.7}
Anthraquinone So =0.5 5 0.80 3.743.36-4.08
Dibenzothiophene So =0.1 3 0.29 3.813.72-4.02
Se =0.1 11 0.48 4,023.87-4.17
Se =0.5 10 0.41 4.043.90-4.18

368% confidence limits between brackets.

(u) undissociated.

(d) dissociated.
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TasLE 14. Comparison between average Kg values for soils and sediments (&0.5%)

log Ky (av) log Ky (@v.)

(sediments (soils)
Compound (A) (B) A—-B logS Ref.
Naphthalene 3.06 3.02 0.04 2.38 12
Phenanthrene 4.34 4.08 0.26 0.85 12
Fluoranthene 491 4.65 0.26 0.08 12
Pyrene 4.90 4.78 0.12 -0.13 12
TeCM 2.00 1.80 0.20 3.72 12
1,2-DCBz 2.69 2.50 0.19 2.96 12
1,2,3,4-TeCBz 4.14 3.64 0.50 1.30 12
HCBz 5.48 3.79 1.69 -1.76 12
2,4-DCP(u) 2.62 2.77 -0.15 1.45 335
2,2 ,5,5-(52) 5.58 5.02 0.56 —0.89 16
Atrazine 2.59 2.16 0.43 2.19 564
Bromacil 1.43 1.72 —-0.29 3.61 563
Carbofuran 1.55 1.64 —-0.09 3.50 15
p,p’-DDT 6.08 5.54 0.54 -1.90 563
Lindane 3.49 3.00 0.49 1.42 15
Linuron 2.78 2.64 0.14 2.48 15
Napropamide 2.80 2.58 0.22 2.40 563
Oxamil 1.08 1.36 -0.28 6.11 674
Parathion 3.17 3.09 0.08 1.68 563
Trifluralin 4.42 3.45 0.97 0.35 563
Acetophenone 1.55 1.50 0.05 1.66 570

(u) undissociated.
Swater solubility (wmol dm3).

the respective ol values. The same consideration can betive logS (umol dm2), with Sspanning 8 orders of magni-
done by looking to the confidence limits. However, the larg-tude. Linear regression of the data gives the following equa-
est dispersion of the data is concentrated on polar and ionizion:
able compounds. [log Ko sediment—log Ky« soil)]

Looking to the ionizable compounds, acidic or basic, the _ _
dependence on pH is quantified as averag&ldn selected =~0.161logS+0.538 r=-0.700.
pH ranges. The average 18g, values for acidic compounds,  For the less soluble hydrophobic organic compounds, the
like phenols, bromacil, picloram, and 2,4-D, were fraction-sorption on sediments is greater than that on soils and
ated choosing, when possible, suitable pH ranges to discrimthe difference between the two decreases by decreasing the
nate the sorption of undissociatedneutra) form  hydrophobic character of the compounds. The regression
(pH<pK,—2) from that of dissociated(ionic) form  shows that, for very soluble polar compoundsS (
(pPH>pK,+2), and selecting an intermediate range where>~3000umoldm 3) sorption on soils becomes greater
log K, varies with pH. Different sorption coefficients were than that on sediments. This behavior appears to be due
found for undissociated and dissociated forms, for whichagain to the more polar character of soil organic matter than
log K, is expected to remain constant with pH. In the inter-that of sediments.
mediate range of pHK,. values for single pH values can be  Table 15 shows a comparison of the aver&gg values
calculated using Eq.13), knowing both the average values derived from Table 13 with other averages available in the
of K for ionic and neutral forms, and the gKThe average literature. Except for very high deviation factors, concerning
logK,. for dissociated and undissociated 2,3,4,6-however values measured in the fief all other data give
tetrachlorophenol and pentachlorophenol are in satisfactorlpw deviation factors, between 1 and 3.7. Only in one case
agreement with the results of the literatdifé?"** (methylparathionwas the factor as large as 8. In particular,

Table 13 also shows that the average Kggvalues for when the values presented by Gefétand Karickhof?® ob-
sediments are different from those for soils. This result, altained by collecting data obtained with soils and sediments,
ready obtained by Gerstl and Mingelgtiiwith seven com- are compared to the average values reported separately for
pounds included in this study, was interpreted as being dusoils and sediments, are two values of deviation factors indi-
to the difference in chemical nature or lipophilicity of the cated for each compound. For these cases, it has to be taken
organic matter in sediments and soils, with sediment organiaito consideration that the values of deviation factors are
matter being less polar and, thus, adsorbing nonpolar conaffected by the relative different contributions in the litera-
pounds preferentially to soil organic mattéf:>*3The differ-  ture averages df s obtained with soils or sediments, which
ence between lof,. (sedimentsand logK, (soils) for 21  are unknown. However, it seems interesting to notice that,
compounds are shown in Table 14 together with the respeavhen comparison is done with a very large number of these
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422 DELLE SITE

TasLE 15. Comparison between averagg. values for soils or sediments and other literature averages

Sorbent Number of Koo Deviation
Compound type data points (average factoP Ref.
Nitrobenzene So 9 1.23E2 T.W.
So 4 8.70E1 1.41 120
Naphthalene So 25 8.13E2 T.W.
So 5 4.17E2 1.95 120
Se 7 1.15E3 T.W.
Se 23 1.00E5 —-87 544
Se 2 1.29E3 —-1.12 108
So+Se 17 8.70E2 1.32Se 96
—1.07 (So
Phenanthrene So 6 1.07E4 T.W.
Se 5 2.19E4 T.W.
Se 23 1.32E6 -60 544
Se 2 2.29E4 —1.04 108
Se 8 3.89E4 —-1.78 612
So+Se 17 1.20E4 1.83Se 96
—-1.12 (So
Fluoranthene Se 9 8.13E4 T.W.
Se 23 2.40E6 -30 544
Se 6 6.17E4 1.32 612
Pyrene So 5 4.61E4 T.W.
Se 28 7.59E4 T.W.
Se 23 3.24E6 —43 544
Se 8 4.68E4 1.62 612
So+Se 17 6.76E4 1.12Se¢ 96
—1.47 (So
So+Se 33 7.08E4 1.07Se 562
—1.54 (So
Benzdqa)pyrene Se 4 1.70E6 T.W.
Se 23 1.82E6 -1.07 544
Se 8 6.46E5 2.63 612
1,1,1-TCA So 6 1.45E2 T.W.
So 17 1.07E2 1.36 472
TCE So 23 8.32E1 T.W.
So 18 1.02E2 -1.23 472
TeCE So 16 2.09E2 T.W.
So 18 2.40E2 —-1.15 472
Ametryne So 33 3.31E2 T.W.
So 33 3.90E2 -1.18 87
Atrazine So 134 2.00E2 T.W.
So 5 9.60E2 —4.80 455
So 6 1.26E2 1.59 634
So 6 1.62E2 1.23 634
So 56 1.48E2 1.35 87
So 109 2.14E2 —-1.07 227
Se 13 3.89E2 T.W.
So+Se 217 1.55E2 2.51Se 562
1.29 (So
Carbaryl So 12 1.59E2 T.W.
So 5 1.29E2 1.23 590
Carbofuran So 15 4.27E1 T.W.
So 5 3.00E1 1.42 87
So+Se 52 4.30E1 -1.01 562
Chlorbromuron So 17 3.47E2 T.W.
So 5 1.00E3 —2.88 87
Chlorpropham So 16 4.17E2 T.W.
So+Se 57 3.47E2 1.20 562

J. Phys. Chem. Ref. Data, Vol. 30, No. 1, 2001



SORPTION OF ORGANIC COMPOUNDS 423
TaBLE 15. Comparison between averalgg. values for soils or sediments and other literature averages—Continued
Sorbent Number of Koo Deviation
Compound type data points (average factof Ref.
p,p’-DDT So 8 4.27E5 T.W.
So 3 1.51E5 2.83 575
So 2 2.46E5 1.74 87
Se 8 1.20E6 T.W.
So+Se 31 4.27E5 2.81Se 562
1.00 (So)
Disulfoton So 11 8.32E2 T.W.
So 20 1.59E3 -1.91 87
Diuron So 96 2.75E2 T.W.
So 3 3.90E2 —1.42 575
So 84 3.80E2 -1.38 87
So 5 4.27E2 -1.55 455
Se 3 6.03E2 T.W.
So+Se 156 2.95E2 —2.19 (Se 562
—1.07 (So
Fenuron So 26 2.63E1 T.W.
So 10 4.30E1 —1.63 87
So 4 1.30E1 2.02 120
Fluometuron So 78 1.48E2 T.W.
So 4 6.60E1 2.24 120
Lindane So 49 1.05E3 T.W.
So 3 1.07E3 —1.02 87
Se 4 3.09E3 T.W.
So+Se 94 9.55E2 3.24Se 562
1.10 (So
Linuron So 45 4.47E2 T.W.
So 33 8.71E2 -1.95 87
So 4 2.70E2 1.65 120
Malathion So 20 1.20E3 T.W.
So 20 1.82E3 -1.52 87
Methyl parathion So 8 6.61E2 T.W.
So 7 5.10E3 -7.72 87
Metobromuron So 18 1.00E2 T.W.
So 4 2.70E2 -2.70 87
Metolachlor So 23 1.91E2 T.W.
So+Se 45 2.14E2 -1.12 562
Monolinuron So 20 7.59E1 T.W.
So 10 2.80E2 -3.69 87
Monuron So 21 6.31E1 T.W.
So 18 1.82E2 —2.88 87
Napropamide So 20 3.80E2 T.W.
So 33 8.71E2 -2.29 87
Se 4 6.31E2 T.W.
So+Se 36 4.17E2 1.51Se 562
—1.10 (So
Parathion So 36 1.12E3 T.W.
So 94 1.52E3 -1.36 663
Se 5 1.48E3 T.W.
So+Se 89 1.48E3 1.04Se 562
—1.32 (So
Prometone So 27 2.95E2 T.W.
So 29 5.25E2 -1.78 87
Prometryne So 81 4.07E2 T.W.
So 38 6.17E2 -1.52 87
Propazine So 35 1.41E2 T.W.
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TaBLE 15. Comparison between averalgg. values for soils or sediments and other literature averages—Continued

Sorbent Number of Koo Deviation
Compound type data points (average factof Ref.
So 36 1.55E2 -1.10 87
Simazine So 43 1.95E2 T.W.
So 147 1.38E2 1.41 87
Terbacil So 4 3.80E1 T.W.
So 4 4.10E1 —1.08 87
Trifluralin So 24 3.39E3 T.W.
Se 5 2.63E4 T.W.
Sot+Se 22 8.90E3 2.95¢ 562
—2.63S0
Acetophenone So 14 4.07E1 T.W.
Se 17 3.63E1 T.W.
Sot+Se 30 3.70E1 -1.02(Se 562
1.10So

@AverageK . values are taken as the antilog of the averageklpgralues(Tables 1-9 and Table 13
bDeviation factor is calculated as the ratio of the averégevalues for soil{So) or sediment$Se) derived from Table 13 to averadfe,, values derived from

other pools of datdTables 1-9 When this ratio is less than 1 the negative reciprocal is reported.
T.W. This work.
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SORPTION OF ORGANIC COMPOUNDS 425
TaBLE 16. Comparison between averdgg. values for soils and sediments (©0.5%) and prediction data
Deviation facto?
}<OCa
Compound (average Soil Sediment Method Ref.
Benzene 3.82E1So T.W.
7.41E1 —1.94 RPLC(humic acid 585
6.61E1 —-1.73 RPLC(humic acid 584
3.72E1 1.02 RPLGhumic acid 587
4.17E1 —-1.09 RPLC(salicylic acid 587
5.50E1 —-1.44 RPLC(8-hydroxyquin) 587
6.61E1 —-1.74 RPLC(C18 577
6.92E1 —-1.81 RPLC(C18 577
5.25E1 -1.37 logK oo 109 Koy 96
7.94E1 —2.08 logK,c—10g Koy, 108
1.02E2 —2.67 logK oc—10g Koy 207
7.08E1 -1.85 logK,—log S 564
6.61E1 -1.73 logK,—logS 96
5.25E1 -1.37 logK,.—log S(mp) 96
2.14E2 -5.60 logKoc—MCI 591
5.13E1 —-1.34 logKy—CRI 601
3.98E1 -1.04 logKo—LSER 602
Nitrobenzene 1.45E850 T.W.
1.12E2 1.29 RPLChumic acid 587
6.92E1 2.10 RPLGC18 577
9.77E1 1.48 RPLGC18 577
1.45E2 1.00 RPLGCsalicylic acid 587
1.41E2 1.03 RPLG8-hydroxyquin) 587
7.08E1 2.05 lod,—log S 564
1.48E2 -1.02 logKoc—MCI 578
7.08E1 2.05 lodK,— LSER 602
Naphthalene 1.05E&0 T.W.
1.15E3(Se T.W.
1.43E3 —1.36 —1.24 RPLC(humic acid 585
1.12E3 -1.07 1.03 RPLQsalicylic acid 587
1.15E3 —~1.09 1.00 RPLQ8-hydroxyquin) 587
9.33E2 1.13 1.23 108,—10g Koy 96
1.41E3 -1.34 -1.23 logKye—10g Koy 108
8.13E2 1.29 1.41 [08,—10g Koy 207
6.46E2 1.63 1.78 lo#,—logS 564
9.55E2 1.10 1.20 lot,.—log S 96
1.00E3 1.05 1.15 lof,—log (mp) 96
1.86E3 —-1.77 —-1.62 logKye—MCI 578
2.63E3 —-2.50 -2.29 logKoc—MCI 591
1.29E3 -1.23 -1.12 logK,—LSER 602
Phenanthrene 1.206%0 T.W.
2.19E4(Se T.W.
1.66E4 —1.38 1.32 RPLGhumic acid 585
1.91E4 —1.59 1.15 RPLQhumic acid 587
1.32E4 —-1.10 1.66 RPLQsalicylic acid 587
1.70E4 —-1.42 1.29 RPLQ8-hydroxyquin) 587
1.51E4 -1.26 1.45 l0K oc— 109 K 96
3.80E3 3.16 5.76 lof,—logS 564
7.94E3 1.51 2.76 lof,—log S 96
1.66E4 -1.38 1.32 loKy—log S(mp) 96
2.09E4 -1.74 1.05 logK o= MCI 578
3.24E4 —-2.70 -1.48 logKoc—MCI 591
8.32E3 1.44 2.63 lo,—LSER 602
1.26E4 —-1.05 1.74 Ring fragments 96
Fluoranthene 4.47E650 T.W.
8.13E4(Se T.W.
4.17E4 1.07 1.94 RPLChumic acid 585
5.50E4 —-1.23 1.48 RPLQhumic acid 585
6.46E4 —-1.45 1.26 100K oc— 109 K (180) 388
1.23E5 -2.75 —-151 10gK oc— 109 Ko (96) 613
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TaBLE 16. Comparison between averdgg. values for soils and sediments (©0.5%) and prediction data—Continued

Deviation factof

KOCa
Compound (average Soil Sediment Method Ref.
5.37E4 -1.20 151 logK ,— log (180) 388
7.08E4 —-1.58 1.15 logK oc—MCI 598
Pyrene 6.03E4S0 T.W.
7.94E4(Se T.W.
5.89E4 1.02 1.35 RPLChumic acid 585
6.61E4 -1.10 1.20 RPLGhumic acid 585
6.31E4 —-1.05 1.26 RPLGhumic acid 587
6.46E4 —1.07 1.23 RPLQsalicylic acid 587
5.25E4 1.15 151 RPL@-hydroxyquin) 587
6.17E4 -1.02 1.29 loK oe— 109 Koy 96
9.33E4 —-1.55 -1.18 logK oc— 109 Koy 108
1.66E4 3.63 4.78 [08 o—l0g Kgyy 207
1.29E4 4.67 6.16 lof,—logS 564
3.24E4 1.86 2.45 lo#,.—logS 96
4.37E4 1.38 1.82 lo¥,.—log S(mp) 96
6.92E4 -1.15 1.15 logK oe— MCI 578
1.12E5 —1.86 —-1.41 logKy—MCI 591
3.16E4 1.91 2.51 lo§,—LSER 602
1,1,1-TCA (0C=0.1) 1.45E2(So T.W.
1.29E2 1.12 RPLGCcyanopropyl 579
1.20E2 1.21 106K oc— 10g K oy 96
1.05E2 1.38 lodK,—logS 96
1.10E2 1.32 lod<,—log S(mp) 96
5.01E1 2.89 lod,c—MCI 578
6.17E1 2.35 logK oc— MCI 591
1.20E2 1.21 lod,— LSER 602
TCE 1.00E2(S0) T.W.
1.29E2 -1.29 RPLC(cyanopropyl 579
1.38E2 -1.38 logK oc— 109 Ky, (207) 193
1.23E2 -1.23 logKe—l0g K, (108) 193
4.57E1 2.19 lodK,— log (180) 193
6.92E1 1.45 lod,c—MCI 578
5.01E1 2.00 lodKoc—MCI 597
TeCE 2.82E2So0) T.W.
2.46E2 1.15 l0dKc—l0g Ky 108
1.38E2 2.04 10dK o c— 109 K oy 96
6.03E2 —2.14 logKoc— 109 Kow 217
1.91E2 1.48 108K oc—10g K 4,(180) 88
3.16E2 -1.12 l0gK oc— 109 Ko (87) 88
1.82E2 1.55 108K oc—10g K (120) 88
2.75E2 1.03 100K oc— 10g K o ( 130) 88
6.46E2 —-2.29 logKy—l0g Ky (55) 88
2.29E2 1.23 l08Koc—10g Ky 207
2.40E2 1.18 lodK,—logS 564
2.24E2 1.26 lod<,—logS 96
3.72E2 -1.32 logK,—l0g S 96
3.47E2 -1.23 logK,c—log S(mp) 96
7.76E2 —-2.75 logK,—log S(mp) 96
1.38E2 2.04 lod,c—MCI 591
3.31E2 -1.17 logK,—LSER 602
Phenol(u) 2.91E1(So T.W.
2.24E1 -1.02 RPLC(cyanopropyl 579
2.63E1 —-1.20 RPLC(humic acid 587
1.00E1 2.19 RPLGsalycilic acid 587
1.74E1 1.26 RPLG8-hydroxyqin) 587
3.89E1 —-1.78 RPLC(C18 577
4.68E1 —-2.14 RPLC(C18 577
1.48E2 —6.76 logK oc— 109 Koy 618
7.24E0 3.02 lod<,—l0g S(180) 335
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TaBLE 16. Comparison between averdgg. values for soils and sediments (©0.5%) and prediction data—Continued
Deviation factoP
Koca
Compound (average Soil Sediment Method Ref.
8.91E0 2.46 lodo—log S 564
7.24E1 -3.31 logKoc—MCI 578
2.69E2 -12.3 logKo—MCI 598
7.08E1 -3.23 logKo—CRI 601
3.16E1 —1.44 logK,—LSER 602
4-MCP (u) 2.14E2 (S0 T.W.
1.70E1 12.6 lod,—10g S(180) 335
2.24E2 -1.05 logKy—CRI 601
2,4-DCP(u) 5.89E2 (S0 T.W.
2.95E2 2.00 RPLGC18 577
3.39E2 1.74 RPLCC18 577
5.75E1 10.2 lod,—10g S(180) 335
1.95E2 3.02 lodK,.—MCI 578
5.75E2 1.02 lod,—MCI 597
7.76E2 -1.32 logKo—CRI 601
3,4-DCP(u) 1.07E3(So T.W.
7.24E2 1.48 lod,—MCI 598
7.59E2 141 lod,—CRI 601
2,4,6-TCP(u) 7.24E2 (S0 T.W.
3.16E2 2.29 lod,—MCI 578
9.77E2 -1.35 logKoc—MCI 597
2.46E3 -3.40 logKo—CRI 601
2,4,5-TCP(u) 2.24E3(So T.W.
1.02E2 22.0 lod,—10g §(180) 335
9.77E2 2.29 lod,—MCI 597
2.34E3 —1.04 logKo—CRI 601
2,3,4,6-TeCRu) 5.62E3 (S0 T.W.
7.94E3 -1.41 logKoe—10g Koy 111
5.25E2 10.7 lod,—MCI 578
2.09E3 2.69 lody—MCI 597
1.62E4 —2.88 logKoe—10g Ky (108) 597
5.89E3 -1.05 logKye—10g Ko, (217) 597
8.72E2 6.44 lodKo—10g Ky (120) 597
1.29E4 -2.30 logKye—10g Ko, (180) 597
1.59E3 3.53 lodKo—10g Kgu(55) 597
6.76E3 -1.20 logKo—CRI 601
PCP(u) 3.47E4 (So T.W.
1.10E4 3.15 RPLCcyanopropyl 579
2.51E4 1.38 lodKo—10g Kgy, 111
1.00E3 34.7 lod,—log S 564
8.91E2 38.9 lodoc—MCI 578
2.88E3 12.0 lod,.—MCI 597
1.86E4 1.87 lod,—CRI 601
4-NP (u) 8.71E1 (So T.W.
1.51E2 -1.73 RPLC(cyanopropyl 579
1.45E2 —1.66 RPLC(C18 577
1.18E2 -1.35 RPLC(C18 577
2.34E1 3.72 lod,—10g §(180) 335
3.09E2 -3.35 logKy—MCI 598
Atrazine 1.45E2So) T.W.
3.89E2(Se T.W.
8.71E1 1.66 4.47 [08 oc— 09 Koy 96
2.63E2 -1.81 1.48 logKoc—10g Kgy, 96
1.91E3 -13.2 —-4.91 logKy—10g Ky (87) 528
1.59E3 -11.0 —4.09 logKo—10g Kon(217) 528
1.51E3 -10.4 -3.83 logK,.—l0og S(180) 528
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TaBLE 16. Comparison between averdgg. values for soils and sediments (©0.5%) and prediction data—Continued

Deviation factof

Koca
Compound (average Soil Sediment Method Ref.
6.46E2 —4.46 -1.66 logK,—l0g S 564
1.29E3 -8.90 -3.32 logKo—l0og S 96
2.04E2 -1.41 1.91 logK ,— log S(mp) 96
2.19E2 -1.51 1.78 logK oc— MCI 578
Bromacil 2.88E1(So T.W.
2.69E1(Se T.W.
4.27E1 —1.48 —1.59 logKye—l0g Koy 96
1.35E3 —46.9 -50.2 logK,—logS 564
2.14E2 -7.43 —-7.96 logK,—log S 96
2.19E1 1.32 1.23 lo8,c—log (mp) 96
3.63E2 -12.6 -135 logK yc— MCI 578
Carbaryl 1.59E2S0 T.W.
2.00E2 -1.26 RPLC(cyanopropyl 579
3.72E2 —2.34 RPLC(C18 573
2.63E2 -1.65 logKye—10g Koy 96
5.75E2 -3.62 logK,—l0g S 564
1.10E3 -6.92 logK,—logS 96
3.16E2 -1.99 logKyc—log S(mp) 96
1.70E2 -1.07 logK oc— MCI 578
Carbofuran 4.37E1S0 T.W.
1.29E2 —2.95 RPLC(C18 573
4.79E1 -1.10 logK oc— 109 Koy 96
1.59E2 —3.64 logK,—logS 564
2.88E1 1.52 lod,—log S 96
3.24E1 1.35 lodKyc—log S(mp) 96
Chlorpropham 4.17E2S0 T.W.
4.68E2 -1.12 logK oc— 109 Koy 96
3.72E2 1.12 lodK,—logS 564
7.08E2 -1.70 logK,—l0g S 96
6.31E2 —-1.51 logK,—logS 96
1.48E3 —3.55 logKyc—log S(mp) 96
1.20E3 —2.88 logK,c—log S(mp) 96
p.p -DDT 3.47E5(S0) T.W.
1.20E6(Se) T.W.
6.31E5 -1.82 1.90 100K oc— 109 Koy 96
8.91E4 3.89 13.5 08 oc—10g Koy 207
9.55E5 -2.75 1.26 100K oc— 10g Koy 108
1.45E5 2.39 8.28 lof,—l0g S 564
4.17E5 -1.20 2.88 logK,—logS 96
6.46E6 —18.6 —5.38 logK,—log S(mp) 96
2.19E5 1.58 5.48 lo&,c—MCI 578
3.72E5 -1.07 3.23 logK oe— MCI 591
Diuron 2.69E2(So T.W.
3.02E2 -1.12 RPLC(C18 573
3.80E1 7.08 108K oc— 10g Koy 96
2.63E2 1.02 l0dK e~ l0g Koy 96
5.62E2 -2.09 logK,—l0g S 564
1.15E3 —4.28 logK,—logS 96
2.57E2 1.05 lod<,—log S(Mp) 96
Fenuron 2.57E1S0 T.W.
4.07E0 6.31 lodKoe—l0g Koy 96
4.68E1 -1.82 logK,—l0g S 564
6.31E1 —2.46 logK,—logS 96
7.24E1 -2.82 logK,—logS 96
5.25E0 4.90 lod,—log S(Mp) 96
6.92E0 3.71 lod<,c—log S(mp) 96
Lindane 1.00E3S0 T.W.
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TaBLE 16. Comparison between averdgg. values for soils and sediments (©0.5%) and prediction data—Continued

429

Deviation factof

Koca
Compound (average Soil Sediment Method Ref.
3.09E3(Se T.W.
2.14E3 -2.14 1.44 l0K oc—10g Ky 96
3.16E3 -3.16 -1.02 logKy—log Ky, (96) 49
1.23E4 -12.3 -3.98 logKo—log S 564
3.72E3 -3.72 -1.20 logK,—log S 96
3.98E3 -3.98 -1.29 logKy—log S(mp) 96
3.47E3 —-3.47 -1.12 logK yc— MCI 578
4.79E3 —-4.79 -1.55 logK yc—MCI 591
Linuron 4.37E2(S0 T.W.
6.03E2(Se T.W.
4.68E2 -1.07 1.29 RPLQcyanopropyl 581
6.31E1 6.93 9.56 lo¥ oc—log Koy, 96
4.07E2 1.07 1.48 lof,—logS 564
8.51E2 -1.95 -1.41 logKo—log S 96
6.31E2 —1.44 -1.05 logK,—log S(mp) 96
Malathion 1.15E3So T.W.
3.16E2 3.64 logK o 10g Koy 96
2.82E2 4.08 lod,—log S 564
6.76E2 1.70 lod,—log S 96
1.95E3 -1.70 logK,—log S(mp) 96
Metolachlor 1.55E2S0 T.W.
1.41E2 1.10 lod<,—log S 564
2.88E2 -1.86 logK yc— MCI 598
Napropamide 3.80ES0 T.W.
6.31E2(Se T.W.
4.07E2 -1.07 1.55 lodKo—l0g S 564
Parathion 1.23E38S0 T.W.
1.48E3(Se T.W.
2.63E3 —-2.14 -1.78 logK oc—10g Koy 96
1.70E3 -1.38 -1.15 logK oc— 109 Koy 207
3.98E3 -3.24 —2.69 logKye—l0g Koy 108
7.59E2 1.62 1.95 lof,—logS 564
1.78E3 —1.45 -1.20 logK,—logS 96
8.91E3 —7.24 —6.02 logKyc—log S(mp) 96
Prometone 3.16E%50 T.W.
2.00E2 1.58 lodKy— l0g Ky (87) 528
4.90E2 -1.55 logKe—l0g Ko (217) 528
2.63E2 1.20 lodK,— log S(180) 528
1.10E2 2.87 lod<o—l0g S 564
1.59E2 1.99 lod,— MCI 598
Prometryne 4.17E2S0 T.W.
5.25E2 -1.26 logKo—log S 564
Propazine 1.48E2S0) T.W.
3.55E2 —2.40 logKoc— 109 Kow 96
1.29E3 -8.72 logK,c—log S 564
2.95E3 -19.9 logK,—logS 96
3.09E2 -2.09 logKy.—log S(mp) 96
Simazine 1.95E2S0) T.W.
5.89E1 3.31 100K oc— 109 Koy 96
2.19E3 -11.2 logK,—logS 564
4.57E3 —-23.4 logK,—log S 96
3.39E2 -1.74 logKy.—log S(mp) 96
Terbacil 3.80E1(So T.W.
3.16E1 1.20 106K oc— 109 K oy 96
1.20E2 —3.16 logK,—logS 564
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TaBLE 16. Comparison between averdgg. values for soils and sediments (©0.5%) and prediction data—Continued

Deviation factof

Koca

Compound (average Soil Sediment Method Ref.
2.09E2 -5.50 logK,—l0g S 96
1.12E1 3.39 lodK,c—log S(mp) 96

Trifluralin 2.82E3(So T.W.
2.63E4(Se T.W.
1.35E5 —47.9 -5.13 RPLC(cyanopropyl 579
9.55E3 —-3.39 2.75 RPLOC18 573
5.75E3 —2.04 457 logK,—logS 564

Acetophenone 3.16E@M0S0 T.W.
3.55E1(Se
1.59E1 1.99 2.23 lo8 o~ 109 Kgw, 96
4.27E1 -1.35 -1.20 logK oc—10g Koy 207
2.63E1 1.20 1.35 108,109 Koy 108
4.37E1 -1.38 1.23 lodKo—l0g S 96
2.51E1 1.26 1.41 108.—l0g (Mp) 96

@AverageK . values are taken as the antilog of the averageklpgralues(Tables 1-9 and Table 13

bDeviation factor is calculated as the ratio of the averidgevalues for soil4So) or sediment$Se derived from Table 13 to predicted values derived from
Tables 1-9. When this ratio is less than 1 the negative reciprocal is reported.

T.W. This work.
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literature data, a maximum factor of about 3 is obtained,
which is indicative of a satisfactory accuracy at least for the
nonionizable compounds listed in Table 15.

13.3. Comments on Prediction Methods

Finally, to evaluate the reliability of the prediction meth-
ods the estimateH .. data were compared with the averages
derived in Table 13 for soils and sediments. The results ilAG
Table 16 show that for hydrophobic compounds deviationrBDHA
factors are mostly within a value of 2 in the absolute value BE
while for polar and ionizable compounds factors often reactBU
values higher than 1 order of magnitude. In particular:

(i) RPLC with C18 and other types of stationary phasescRr|
gives estimate$47 value$ of K. with deviation fac- DDPA
tors equal to or lower than 5 with both hydrophobic
and polar compounds. One exception seems to be theDTMA
value of —48 found for trifluralin with cyanopropyl as DF
stationary phase; DHS

(i)  About one half of the 61 data concernitg,.—K,, POC
relationships give deviation factors within 2, which DOM
regard especially nonpolar compounds. The remainPTMA
ing data give factors within 13.5, with only 3 being TMA
greater than 10. This second group of data concerEgMDA
phenols, triazines, and other pesticides;

(i) Ky—S relationships(87 data give the worst results
with factors >5 and >10 for 28% and 14% of the EM
data, respectively. The greatest values are concery.
trated on phenols, triazines, and bromacil. IntroducingfOC
the correction for the melting point, generally an im- fom
provement is obtained: in 22 cases only five give fac-FQ
tors lower than expected. However, as pointed out byA G
Gerstl*®?the crystal energy term was derived for rigid GP
molecules and therefore it may not give the same reH
sult for all compounds; AH

(iv)  Finally, 26 of the total 54 data concerning prediction AH¢
of K, based on correlations with parameters con-HDTMA
nected to molecular structure give deviation factorsHS
within 2, while 20 data give factors between 2 and 5,HT
and the rest between 5 and about 40, with only 6 datgl,-”vIA

>10. These concern especially phenols and bromacilK
a

In conclusion, predictions of sorption coefficients for non-Kad
polar compounds are generally satisfactory with all methods,
while K. predicted for polar or ionizable compounds mayKdoc
show large differences from average experimeitgl val-
ues. For these compounds, predictions may be complicate
due to the great uncertainty of the log—log plots using thq<
experimental values oK. to calibrate the systems. This
uncertainty may depend on possible contribution of severak
sorption mechanisms for compounds belonging to different
classes. Therefore, for these compounds, a specific correlg-
tion equation for each class may be better than a single equec,,
tion for the total data base, as suggested by someE
authors!20-561:562 LSER

dom
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15. Nomenclature

adsorption to glass container walls
benzyldimethylhexadecylammonium ion
batch equilibration

batch equilibration and ultrafiltration
cation exchange capacifyn equivalent(100
9) "t or cmol kg1

characteristic root index
dodecyldimethyR-phenoxyethyammonium
ion

dodecyltrimethylammonium ion

diffusion

dissolved humic substances

dissolved organic carbon

dissolved organic matter
decyltrimethylammonium ior{Ref. 93
dodecyltrimethylammonium ioriRef. 93
decyltrimethyldiammonium ion
equilibrium dialysis

flow equilibration

Flory—Huggins model

field measurement

volume fraction of cosolvent

fraction of sorbent organic carbon
fraction of sorbent organic matter
fluorescence quenching

Gibbs energyJ mol™?)

gas purge

Henry’s Law constant

enthalpy(J mol%)

enthalpy of fusionJ mol %)
hexadecyltrimethylammonium ion

head space

humic acid titration
hexadecyltrimethylammonium iofRef. 93
chromatographic capacity factor
acid dissociation constant

linear sorption coefficien{cm® g~ !
kg™

dissolved organic carbon—water partition co-
efficient (cm?® g™ %)

dissolved organic matter—water partition co-
efficient (cm® g %)

Frendlich sorption coefficient

(/.ngf 1in Crn3/n gfl)

organic carbon-normalized partition coeffi-
cient (cm® g~ * of organic carbon
octanol/water partition coefficient

solid—gas sorption coefficiericm® g3
leaching equilibration

linear solvation energy relationship

or dn?
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LSC

o
MCI
MD
mp
1/n
NTMA
ocC
oM

RPLC

RS

Ry

Iy

AS

AS

S

SA
SA(CO,)

SAE)
SAM)

S(mp)
SA(Ny)

SAW)

SE

Soil texture:
c

cl

scl
sl
Si
sic
sicl
sil

Tm
TOC
TTMA

DELLE SITE

limiting sorption capacity

ionic strength

molecular connectivity index

miscible displacement

melting point(K or °C)

Freundlich exponent
nonyltrimethylammonium ion

soil or sediment organic carb@%o)

soil or sediment organic matté¥)

gas constant8.314510 J mol* K™ %)
reversed-phase high pressure liquid chroma-
tography

reversed-phase separation by C18 column
retardation factor

chromatographic retention time

entropy(J mol't K™%

entropy of fusion(J mol't K1)

in the Environmentedited by R. L. Swann and A. Eschenroeder, N. 225
(ACS, Washington, D.C., 1983

SEnvironmental Protection Agency, Exposure Analysis Modeling System
(EXAMS): User Manual and System Documentation, EPA Publication,
EPA-600-3-82-0231981).

K. Yoshida, T. Shigeoka, and F. Yamauchi, Ecotoxicol. Environ. Safety
7, 179(1983.

’D. Mackay, Environ. Sci. Technol3, 1218(1979.

8D. Mackay and S. Paterson, Environ. Sci. Techi8|. 1006 (1981).

9D. Mackay and S. Paterson, Environ. Sci. Techiiél. 654A (1982.

10p. Y. Lu and R. Metcalf, Environ. Health Perspeb, 269 (1975.

w. J. Lyman, W. F. Reehl, and D. H. Rosenblatt, editétandbook of
Chemical Property Estimation MethodéVcGraw-Hill, New York,
1982.

12D, Mackay and W. Y. Shiu, J. Phys. Chem. Ref. Dafa1175(1982).

13D, Mackay, W. Y. Shiu, and K. C. Mdllustrated Handbook of Physical-
Chemical Properties and Environmental Fate of Organic Chemicals
(Lewis, Boca Raton, 1992

1R.-M. Dannenfelser, M. Paric, M. White, and S. H. Yalkowsky, Chemo-
sphere23, 141(1991).

151, R. Suntio, W. Y. Shiu, D. Mackay, J. N. Seiber, and D. Glotfelty, Rev.
Environ. Contam. Toxicol103 1 (1988.

water solubility (g > or mol mig) 6y, Y. Shiu and D. Mackay, J. Phys. Ch Ref. D25 911 (1986
2 ~— 1. ' . U an . ackay, J. yS. em. rer. .
surface areém” g *); method not specified 7A. Delle Site, J. Phys Chem. Ref. Da28, 157 (1997).

surface area measured by carbon dioxide ¢, A edwards, Soils Fertilizera?7, 451(1964.
sorption 197, J. Sheets, J. Agric. Food Chef®, 30 (1964).
surface area measured by ethylene glycol mo->D- F. Goerlitz, D. E. Troutman, E. M. Godsy, and B. J. Franks, Environ.

. Sci. Technol.19, 955(1985.
noethyl ethe EGME) sorption 213, F. Mc Carthy and J. M. Zachara, Environ. Sci. Techrd, 496

surface area measured by methylene blue (1989
sorption 22R. P. Schwarzenbach, W. Giger, E. Hoehn, and J. K. Schneider, Environ.
water solubility for subcooled liquids Sci Technol.17, 472 (1983.

- 23, B. Barber, II, E. M. Thurman, M. P. Schroeder, and D. R. Le Blanc,
surface area measured by nitrogéBET) Environ. Sci. Technol22, 205(1988.
sorption

2D, Mackay, D. L. Freyberg, P. V. Roberts, and J. A. Cherry, Water
surface area measured by water vapor sorp- Resour. Res22, 2017(1986.

tion G, W. Page, Environ. Sci. Techndls, 1475(1981).

265, M. Lambert, P. E. Porter, and H. Schieferstein, Wek8]485(1965.
2R, P. Upchurch and W. C. Pierce, Weegj<24 (1958

W, J. Weber, P. M. Mc Ginley, and L. E. Katz, Water R&§, 499

solubility enhancement

clay 29(1991). _
clay loam \{\g (?.gggry, D. Russo, G. Streile, and H. Elabd, Water Resour. &&s.
loam %0R. Haque, D. W. Schmedding, and V. H. Freed, Environ. Sci. Teci8nol.
loamy sand 139 (1974.
sand zw F. Spencer and M. M. Cliath, Environ. Sci. Techr@).670(1969.
W. F. Spencer, T. D. Shoup, M. M. Cliath, W. J. Farmer, and R. Haque,
sandy clay 3. Agric. Food Chem27, 273 (1979.
sandy clay loam BA. E. Smith, Weed Resl0, 331 (1970.
Sandy loam 34R. G. Thomas, irHandbook of Chemical Property Estimation Methods
silt edited by W. J. Lyman, W. F. Reehl, and D. H. Rosenh(kttGraw-
silty cla Hill, New _York, 1982, Chap. 15. _
. y clay 35G. W. Bailey and J. L. White, J. Agric. Food Chefi2, 324 (1964).

silty clay loam 3C. R. Harris, J. Econ. Entomdb9, 1221 (1966.
silt loam 37p. J. Doherty and G. F. Warren, Weed R&s20 (1969.
temperatureK) 220 I. Harris and T. J. Sheets, Weeli3 215 (1965.
melting point(K) 40R. P. Upchurch and D. D. Mason, Weetl§ 9 (1962.

. R. P. Upchurch, Weed8, 161(1958.
total organic carbon “R. P. Upchurch, F. L. Selman, D. D. Mason, and E. J. Kamprath, Weeds

14, 42 (1966.

423, B. Weber and C. J. Peter, Weed S8, 14 (1982.

43E. M. Watkin and G. R. Sagar, Weed Rd4, 1 (1971).

4E. M. Watkin and G. R. Sagar, Weed Rd4, 247 (1971).

“R. G. Burns and L. J. Audus, Weed Ré$, 49 (1970.
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