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Forming Mechanism of Humic Acid-Kaolin Complexes and the Adsorption of

Trichloroethylene

ZHU Xiao-jing, HE Jiang-tao *, SU Si-hui

(Key Laboratory of Water Resources and Environmental Engineering, School of Water Resources and Environment, China University of
Geosciences, Beijing 100083, China)

Abstract; The interaction between soil organic components and mineral components was explored in this study. Humic acid and kaolin
were used for the preparation of organic-mineral complexes with different contents of organic matter, for experimental study of the
adsorption of trichloroethylene. The results showed that the adsorption of trichlorethylene fitted the Freundlich isotherm model. The
existence of interaction between humic acid and kaolin was indicated by the significant difference between the actual value and the
theoretically overlaid value of the adsorption capacity. With various characterizations, such as FTIR and surface area & pore analysis,
the mechanism of interaction between humic acid and kaolin was suggested as follows. When their contents were low, humic acid
molecules firstly loaded on the surface binding sites of kaolin. Then with the content increased, as O/M (organic-mineral mass ratio)
was 0. 02-0. 04, some surface pores of kaolin were filled by part of the molecules. After reaching a relatively stable stage, as O/M was
0. 04-0. 08, humic molecules continued to load on the surface of kaolin and formed the first humic molecule-layer. With humic acid
content continued increasing, as O/M was 0. 08-0. 10, more humic molecules attached to kaolin surface through the interaction with the
first layer of molecules and then formed the second layer. O/M was 0. 10-0. 16 as the whole second layer stage, meanwhile the first
layer was compressed. Then when O/M was 0. 16-0. 24, there were still some humic loadings onto the second layer as the third layer,
and further compressed the inner humic acid layers. Besides, some humic acid molecules or aggregates might go on attaching to form as
further outer layer.

Key words : organic-mineral complexes; humic acid; kaolin; trichloroethylene; adsorption
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Table 1  Parameters of samples
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HA-1 1.90 0.70 25.83 71.57 1.96 0.10 1.00 0.24 0.09
HA-2 1.43 0.57 20. 50 77.50 3.85 0.11 1.81 0. 14 0.09
HA-3 1.77 0.50 21.53 76.20 5.66 0.15 2.79 0.14 0.10
HA-4 1.27 0.37 14.63 83.73 7.41 0.15 3.27 0.15 0.11
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HA-12 1.47 0.43 20. 00 78.10 19.35 0.25 9.00 0.55 0.11
4 KL 1.70 0.47 16. 67 81.17 0. 00 0.09 0.15 0.08 0. 06
4fi HA 100. 00 1.22 48.30 3.44 0. 61
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Table 2 Coefficients and parameters of Freundlich isotherm fitting of

TCE adsorption on kaolin, humic acid and organic-mineral complexes

it Ky N R
HA-1 0.3279 1.0463 0.986 1
HA-2 0.9000 0.693 5 0.9151
HA-3 0.0536 1.167 8 0.990 6
HA-4 0.0806 1.1447 0.9812
HA-5 0.8587 0.6830 0.9232
HA-6 0.0265 1.236 0 0.989 1
HA-8 0.0077 1.4885 0.965 7
HA-10 0.2790 1.016 8 0.998 1
HA-12 1.8230 0.5585 0.779 5
4fi KL 0.0524 1. 166 8 0.995 2
4l HA 0.7277 0.8332 0.990 1
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Table 3 Assignment of absorption bands in FTIR spectra of humic acid
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