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The Influence of Different Metallic Cations and TCE Initial Concentration on the Sorption Behavior of
Organo—mineral Complexes

ZHANG Xiao-liang, HE Jiang—tao", SHI Yu—-ting, SU Si—hui, LI Wei

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

Abstract : Organo —mineral complexes are commonly distributed in natural environments. They play very important roles in regulating the
transport and retention of hydrophobic organic contaminants in soils and sediments. Among the studies of organo—mineral complexes proper—
ties to their sorption characteristics, the significant of polyvalent metallic cations in banding organic matters(OM ) to mineral surfaces should
be taken into account. In order to examined the formation of organo—mineral complexes with different metallic cations and determined its
sorption characteristics, montmorillonite(MMT) and humic acid(HA ) were used to represent clay mineral and OM of geo—sorbents respec—
tively, while different polyvalent metallic cations(Ca*, Fe** and Al*") were added into samples to simulate cation complexes. A hypothetical
model was made to distinguish whether there were interactions between HA and MMT in our experiments. The results showed that the sorption
capabilities of organo—mineral complexes were enhanced greatly, when Ca** was added in the complexes. But the opposite phenomenon was
observed when Fe** and Al* act were added. K, calculation results showed that all the 3 kinds of cations decreased the humic acid affinity to
the TCE. But the affinity to the TCE of humic acid in Ca~M-HA was stronger than in Fe (Al)-M-HA. The TCE initial concentration
could also affect the sorption of organo—mineral complexes with different cations. At low initial concentrations, with C,=500 pg-L™ as the
boundary, the K, of organo—mineral complexes increased with the increasing concentrations, and the increased degree of Ca—M-HA com—
plexes were larger than the AlI-M—HA complexes and Fe—-M—HA complexes; while at the high initial concentrations, the K,,, of organo—miner—
al complexes first decreased with the increasing initial concentrations and then tended to stability. However, the effect of TCE initial concen—
tration to the sorption of Ca—M—HA complexes should not be neglected.
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Table 1 Parameters of simulated samples
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PR ik o R wegt %
MMT 1.1 — 0.8 98.1 46.840 7 0
Ca-M 1.1 — 0.8 98.1 6.832 2 0
Fe-M 1.1 — 0.8 98.1 7.889 2 0
Al-M 1.1 — 0.8 98.1 84.236 3 0
Ca-M-HA 0.6 — 0.8 93.0 6.251 0 2.78
Fe-M-HA 1.3 — 0.6 98.1 6.470 2 2.78
Al-M-HA 1.3 — 1.1 97.6 517112 2.78
H,0-M-HA 1.2 — 0.6 98.2 467119 278
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Figure 1 Scanning electron microscope micrographs of the samples (x4000)
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Figure 2 Infrared spectra of different simulated samples
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Table 2 TCE sorption isotherm equations of simulated samples

W B ) Herry £R1E S5 I B 5 R? K,/L-kg™
MMT y=0.120 4x+4.099 3 0.994 9 120.4
HA ¥=0.587 1x+14.108 0.989 8 587.1
Ca+MMT ¥=0.260 7x-19.172 0.953 8 260.7
Fe+MMT y=0.254 6x+0.128 7 0.990 8 254.6
Al+MMT ¥=0.281 9x+19.879 0.982 2 281.9
Ca+HA+MMT y=0.384 1x+8.460 7 0.983 0 384.1
Fe+HA+MMT ¥=0.177 6x+15.124 0.983 0 177.6
Al+HA+MMT ¥=0.227 9x+12.515 0.977 4 227.9
HO0+HA+MMT y=0.281 3x+1.812 1 0.993 6 281.3
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Figure 3 Sorption isotherms of TCE on simulated samples
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Figure 4 Directly fitting curve and superposition calculation curve of simulated samples
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