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A laboratory study of the impact of the soil organic carbon content
and heterogeneity on the TCE sorption behavior

HE Jiang-tao, LIU Ming-liang, ZHANG Kun-feng and LIU Fei
(Beijing Key Laboratory of Water Resources and Environmental Engineering, China University of Geosciences,

Beijing 100083, China)

Abstract: In order to study the impact of the soil organic carbon content and soil organic carbon heterogeneity on
the sorption behavior of trichloroethylene (TCE), the authors collected 7 soil samples including 3 surface soil
samples of Beijing urban area and 4 soil standard reference samples. These 7 samples were treated by using H,O,
to remove the lower aggregate carbons (LAC). Both treated and untreated soil samples were used to carry out
statistic batch tests on the TCE isotherm sorption patterns. The results show that the isotherm adsorption pat-
terns fit the liner sorption model very well both for the treated and untreated soil samples. The removal of LAC
did not change the sorption model type, and only changed the parameters of the liner formulae. The residual or-
ganic carbon content of all the samples remained higher than 0. 1%, and the organic carbons still played the
main role during the sorption. The results also show that there exist no apparent relationships between the soil
sample sorption capabilities and different kinds of organiccarbon content, i.e., the total organic carbon (TOC)
content and the higher aggregate carbon (HAC) content and ILAC content, and the total sorption capabilities of 7 original
soil samples used in these tests are mainly determined by the LAC sorption capabilities. These data have confirmed the
fact that TOC, LAC and HAC all have obvious heterogeneities, i.e., the same soil organic carbon content will have dif-

ferent sorption capabilities. The difference in organic carbon construction and components is the key factor affecting the
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sorption behavior. Unless the difference in organic carbon construction and components is negligible, the organic

carbon content will play an important role in affecting the TCE sorption behavior. However, the heterogeneities

of soil organic carbons are mainly caused by the difference in mineralization and humification.
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Table 1 Some basic physical-chemical properties of
soil samples

CEC

H % o 100g !
P > cmok 100g ! foo 8 &
7Y 7.99 1.8 23.60 2.57
XY 7.86 2.4 14.16 1.27
JS 7.67 1.6 19.40 3.22
GSS-1 6.15 0.6 21.30 1.83
GSS4 6.24 0.4 7.88 0.70
GSS-8 8.95 0.3 6.60 0.32
GSD-9 8.99 0.5 17.51 1.22
2 %

Table 2 Organic carbon content of soil samples

XY 72y JS GSS-1 GSS4 GSS-8 GSD-9

0.64 2.08 2.74 1.52 0.55 0.06 0.81
0.63 0.49 0.47 0.31 0.15 0.26 0.41
1.27 2.57 3.21 1.83 0.70 0.32 1.22
0.1% Schwarzenbach er al. 1981
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