
PREVENTION OF ACID DRAINAGE FROM STORED COAL" 

Discussion by Robert L. P. Kleinmann4 and Patricia M. Erickson5 

The paper by Olem, Bell and Longaker describes laboratory column 
studies in which the surfactants sodium lauryl sulfate (SLS) and linear 
alkylbenzene sulfonate (LAS) were tested for their effectiveness in re­
ducing acid production from coal. This column study was an extension 
of previous work which had shown that the surfactants inhibit the iron-
oxidizing activity of Thiobacillus ferrooxidans, and thus limit ferric oxida­
tion of pyrite (11-13). The author's paper, although published in June, 
1983, was actually prepared in early Spring, 1982. In the interim, the 
Bureau of Mines conducted full-scale field tests using SLS on active and 
inactive coal refuse areas. 

Olem et al. questioned whether it would be possible to correct an ex­
isting acid problem by application of surfactants. Our first full-scale test 
was at an 11-acre inactive coal refuse pile in Raleigh County, W.Va. which 
has been producing acid water since the 1890's. The adsorptive capacity 
of the material was determined to be 45 mg SLS/kg of coal refuse. Using 
a procedure described elsewhere (14), we calculated that about 150 lb 
SLS/acre would be an appropriate dosage rate. A hydroseeder was used 
to treat the site with 10 drums of 30% SLS, diluted 175:1. Water quality 
improved after a three month lag period, with 60% decrease in acidity, 
sulfate and manganese and a 90% decrease in iron (14,15). Reduced water 
treatment costs paid for the SLS application in about 3 weeks. Acid pro­
duction remained low for about 5 months. 

Our second full-scale field test was conducted at an active coal refuse 
area in Preston County, W.Va. SLS was applied to fresh coal refuse at 
approximately the same rate as at the previous site, with a dilution factor 
of 50:1. Water quality improved dramatically within a month of the SLS 
application. Acidity, sulfate and iron were reduced by more than 95%, 
and remained low for about 4 months after treatment (14,15). 

Effluent concentrations of surfactant have been extremely low at both 
sites. Except for one measurement of 0.6 mg/L shortly after application 
of the SLS to the inactive pile, SLS concentrations have been consistently 
less than 0.1 mg/L; no SLS has been detected in the stream at the dis­
charge point of either mine water treatment plant. 

Olem et al. expressed concern that the hydrolysis of SLS may make 
it inappropriate for coals which generate a lot of acidity, and therefore 
also tested LAS in their columns. This concern is reasonable, but their 
determination that LAS is much less effective than SLS may reflect their 
experimental conditions. Dugan (11) has previously shown that in cul­
ture media, approximately 5 mg/L of LAS is required to effectively in­
hibit iron oxidation by T. ferrooxidans compared to SLS, which is equally 
effective at 2 mg/L. More recently, Kleinmann (13) has shown that ap-
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proximately 10 times more surfactant is required for complete inhibition 
on pyritic coal substrate. Specifically, Kleinmann observed that about 25 
mg/L of SLS stopped bacterial activity; LAS and alpha olefin sulfonate 
required about twice that concentration to be equally effective. Olem et 
al. used equal concentrations (50 mg/L) of SLS and LAS in their col­
umns. Thus, LAS was used at about the threshold concentration for 
complete inhibition; their results may simply reflect that higher concen­
trations of LAS are required to equal the effectiveness of SLS. Since LAS 
is significantly cheaper than SLS, this requirement may not be an ob­
stacle to its use. We have recently started full-scale field tests using LAS 
at sites where acid hydrolysis of SLS could be a problem. 

As a result of previously published articles (14,15) there are over 50 
mining companies using anionic surfactant solutions to control acid 
drainage, with varied success. A procedural guide on the use of the an­
ionic surfactant technique is now in press, and should be available by 
December, 1983. 
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Closure by Harvey Olem6 

The writers would like to thank the discussers for providing an update 
on Bureau of Mines field tests conducted since preparation of the paper. 
It should be noted, however, that all our work concerned coal in storage, 
while the discussers' field tests were with refuse material, a waste prod­
uct of coal. The properties of coal refuse and coal are different, and the 
results of field tests with coal refuse may not be directly applicable. Also, 
coal refuse is a waste material to be disposed of, while coal must even­
tually be used in industrial applications. A new set of questions must 
be answered in future field trials, such as the burning characteristics of 
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