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Remediation Technique for PCBs—and Phenols—-Contaminated
Soils by Surfactant—Enhanced Desorption

Abstract

Subsurface contamination of industrial hazardous organic substances is a serious social
issue. Decomposing the hydrophobic organic compounds in the subsurface is technically
difficult and the compounds can last as long-term contaminant sources of groundwater
once they are sorbed on the soil. Although the danger of contaminated subsurface has
long been recognized little was known about the effective remediation technique. Focusing
on the remediation of the p-Cresol and 3,5-Dichlorobiphenyl among subsurface
contaminants, this paper studies the surfactant-enhanced desorption technique. Nonionic
surfactant(Triton X-100) and anionic surfactant(SDS) were used as desorbing solvents
for extracting organic compound sorbed on soil particles. Sorption characteristics of soils
and organic compounds were analyzed and the applications of surfactant solution were
studied through batch tests and the flexible-wall permeameter tests. As a result of the
sorption isotherm tests, a log~log linear relation was obtained between the linear-partition
coefficient, K, and the octanol-water partition coefficient, Kow of each organic compound.
The result of the batch test also showed that Triton X-100 at 0.5% of solution desorbs the
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3,5-Dichlorobiphenyl 28 times more than the water in the batch tests. The surfactant-
enhanced subsurface remediation technigue becomes more effective when the contaminants
are hydrophobic and hard to be decomposed.
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Fig. 3 Changes in properties of an
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Table 1. The physical and chemical properties of p—Cresol & 3,5-Dichlorobiphenyl at 25° C

Compound Structure Melt/Boil Specific Solubility ~ Vapor Press
Name Formula Formula  Mol.wt pt.{ °C) Gravity mg/L {mm Hg) log Kow
OH
p-Cresol C/HgO 108.14 34.7/202 1.035 2.15E+4 1.10E-1 1.94
M3
35~ Dichloro O CuHiCn 22310 36/166" 7.95E-2 191E-4 5.41
biphenyl )

Howard, P.H. and Meylan, W.M. (1997)
* Erickson, M.D. (1992)
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Table 2. Physical and chemical characteristics of selected surfactants

Trade

Chemical Structure Type CMC(mM) MW HLB"
Name
SDS Sodium dodecy! sulfate Ci2H204SNa A 82 288 N/A®
)T:;‘gg POE(10)octylphenol CePE10 N 17x10™ 646 135

C represents alkyl chain length (-CHz-)
P represents a phenol ring (-C¢Hs-)

E represents an ethoxylate group

A : anionic, N : nonionc
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a) Clarke, et al, (1991)

b) Edwards et al. (1991)

c) Hydrophile/Lipophile Balance
d) N/A : not available
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Table 3. Sorption isotherm parameter on

soil
Ke log Kow

p-Cresol 1.21 1.94
3.5-PCB 2.46 541
Benzene 161 2.13%
Toluene 194 2697
Ethylbenzene 958 3.15%
p-Xylene 10.55 3.18Y

a) Schwarzenbach, R.P. et al. (1993)
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Fig. 8 Linear sorption isotherm
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