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The influence of C/M and TCE initial concentrations on the organic adsorption
behavior in simulated organo-mineral complexes

ZHANG Xiao-liang, HE Jiang-tao, SHI Yu-ting and SU Si-hui
(Beijing Key Laboratory of Water Resources and Environmental Engineering, School of Water Resources and Environment,
China University of Geosciences, Beijing 100083, China)

Abstract: In geological environment, the adsorption behavior of organic pollutants in organo-mineral complexes
influences considerably the migration, transformation and end result of organic pollutants. Batch sorption experi-
ments with clay mineral (montmorillonite) and organic matter (humic acid) ratio were designed to adsorb
trichloroethylene (TCE) with the purpose of studying the formation and adsorption mechanism of organo-miner-
al complexes. The results indicate that the interaction between organic and clay mineral improves the interface
hydrophobicity of organo-mineral complexes. Meanwhile, the compositions, structures and properties of organic
matter in the organo-mineral complexes may change, which can also affect its adsorption behavior. The K, of
adsorbed TCE in the organo-mineral complexes is higher than that of the source humic acid (HA) (0.587 1
L/g), and hardly changes with the increase of the C/M value. TCE initial concentration also has an influence
on the Kom value. With Cy =500 pg/L as the boundary, the K, value increases with the increase of C/M

when the concentration is lower than Cy, and it tends to be stable when the concentration is higher than C,, with
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the TCE initial concentration having little effect on adsorption behavior.
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1
Table 1 Parameters of model samples
wp %
m> g Sfom %
MMT 1.1 — 0.8 98.1 65.720 3 0
HA-1 0.7 — 0.5 98.8 57.572 8 1.96
HA-2 0.6 — 0.6 98.8 58.046 3 3.85
HA-3 1.4 — 0.8 97.8 59.2615 5.66
HA-4 1.0 0.3 0.4 98.3 52.798 1 7.41
HA-5 1.3 0.3 0.6 97.8 53.889 3 9.09
HA-6 1.1 0.3 0.7 97.9 55.0816 10.71
HA’ -1 1.2 — 0.7 98.1 56.658 2 1.96
HA' -2 1.3 — 0.5 98.2 59.212 8 3.85
HA' -3 0.9 — 0.6 98.5 51.008 4 5.60
HA' -4 0.9 — 0.6 98.5 49.0412 7.41
HA’ -5 1.2 — 0.6 98.2 58.9325 9.09
HA' -6 1.2 — 0.6 98.2 52.5552 10.71
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Fig. 1 Scanning electron microscope micrographs of the montmorillonite a  humic acid b and organo-mineral complexes c
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Fig. 3 Sorption isotherms of TCE on model samples
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Table 2 Freundlich sorption isotherm functions of TCE to model samples
Freundlich R? N Kp pgt N LY g7} Som %
HA y=0.9321 x—0.0121 0.9949 0.9321 0.9725 100
MMT y=0.9605 x—0.779 5 0.989 4 0.960 5 0.166 1 0.00
HA-1 y=0.76 x+0.020 3 0.989 2 0.760 0 1.0479 1.96
HA-2 vy=0.7548 x+0.0594 0.990 8 0.754 8 1.146 6 3.85
HA-3 y=0.7478 x+0.1159 0.990 1 0.7478 1.3059 5.66
HA-4 vy=0.7461 2 +0.13 0.9930 0.746 1 1.3490 7.41
HA-5 vy=0.7559 x+0.1498 0.9949 0.7559 1.4119 9.09
HA-6 y=0.731 x+0.243 0.9849 0.7310 1.749 8 10.71
HA' -1 y=0.9477 £ —0.698 8 0.9745 0.9477 0.200 1 1.96
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HA’ -4 vy=0.8022 x—0.1366 0.986 3 0.802 2 0.7301 7.41
HA' -5 y=0.7383 £ +0.086 5 0.9232 0.7383 1.2204 9.09
HA’ -6 y=0.7205 x+0.2613 0.9747 0.7205 1.8252 10.71
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Table 3 Linear sorption isotherm functions of TCE to model samples
R? Ky L kg™! K,, L kg! Som %
HA y=0.5871 x+14.108 0.989 8 587.1 587.1 \ 100
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