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The adsorption behavior of trichloroethylene in simulation organo-mineral
complexes

ZHANG Kun-feng', LI Ju-feng'?, HE Jiang-tao® and LIU Fei?
(1. CNPC Research Institute of Safety Environment Technology, Beijing 100083, China; 2. Key Laboratory of Beijing City,
College of Water Resources and Environmental Engineering, China University of Geosciences, Beijing 100083, China)

Abstract: After long period of interaction, the form of organic and inorganic minerals would change. Batch
technique was used to make a comparative study of the sorption for trichloroethylene (TCE). The results
showed that the organic and inorganic minerals were existent in the form of organo-mineral complexes. The K
and K¢ of organic-mineral complexes changed more obviously than organic matters and inorganic minerals. The
interaction between humic acid and simulated minerals affected the sorption of trichloroethylene. Based on an
analysis of the conformation of the humic acid in the complexes, the authors formulated a model of organo-min-
eral to explain the results.
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Table 1 Parameters of model minerals and simulated soils

S %
KW1 0 3:7
KWwW2
S1 0.16 3:7
S2 0.29 3:7
S3 0.58 3:7
S4 0.82 3:7
S5 1.19 3:7
S6 1.55 3:7
S7 2.29 3:7
Sfoc
2000 0.2 0.40.8¢ HA 1L
400 mL 0.1 mol L NaOH
pH 9.0
10g 24 h
250 pm
1.3
4.00 g
20 mL 40~500 pg L
TCE 19 mL
TCE
25T 200 r min 48 h
48 h
2009 3500 r min 10 min
3 mL 10 mL
TCE
0.95 mg mL
7694E Cer-
ityQA-QC Agilent 6820
0.05 pg L HP-624 ECD
160C 1.0 mL
min 70C 10 min ECD
300C 60C

70C
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KWl KW2 TCE 3 Joc
Langmuir 0.16% ~2.29% 3 foc
2 0.16%  Freundlich n 0.797
2006 TCE 1 Joc
TCE n 1 TCE
Cheng and Reinhard 2006 foc
Aggarwal et al. 20006 “ "
TCE n Ky
2 TCE K,
Table 2 TCE sorption isotherm equations of simulated minerals For 1
Langmuir R kgKL" ,;Zg*l 53 -
KW1 y=4.083x+0.017 0.992 0.004 60.606 \
KW2  y=0.7512+0.005 0.998 0.007 192.308
K Sm 4
3 TCE

Table 3 TCE adsorption isotherm equations of simulated soils

Joo % Freundlich n R? Kq L kg™! Koe L kg™!
S1 0.16 y=0.7972 +0.245 0.797 0.996 0.57 355.21
2 0.29 y=0.805x+0.612 0.805 0.997 1.42 490. 86
S3 0.58 y=0.8342+0.730 0.834 0.994 2.23 384.5
S4 0.82 y=0.8992+0.734 0.899 0.989 3.22 392.2
S5 1.19 y=0.864x+0.984 0.864 0.989 4.90 411.38
S6 1.55 y=0.899x + 1.060 0.899 0.996 7.06 455.77
S7 2.29 y=1.0312+0.938 1.031 0.992 10.07 439.87
Ky Koc
600 12 TCE -
300 10 TCE Ky 3.90 7.29 13.84 L
& 100 Y e K 629.0 552.0 425.8 L k
. A
5 300 6 g Koc . . . g
G 200 4 4 Ky Joc Koc
100 2
. - . . . . . . foc Kq Koc  foc
016 029 058 08 119 155 229 2 _
Jfoc /%
TCE Ky
1 Kq Koc  foc - TCE  Koc

Fig. 1 Effects of foc on K4 and on K¢ for TCE sorption on

the simulated soils Koe
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Table 4 TCE sorption isotherm equations of simulated SOM-minerals and humic acid
R? Kg L kg! Koo L kg! foc %
y=939x —-21279 0.986 939 939 100
2% - vy=3.90x +43.85 0.981 3.90 629.0 0.62
4% - y=7.29x—4.83 0.988 7.29 552.0 1.32
8% - y=13.84x+131.12 0.960 13.84 425.8 3.25
7001 16 TCE
600 14
12
_ 500t _
o 10 3 Kahle et al. 2002 Kleber
& 400 o
N 8 3 et al. 2007
300
6
200k K ],
Ky
100 . : : : : 2 Kaiser and
05 10 15 20 25 30 35 . )
Joc/% Guggenberger 2003 Wang and Xing 2005
2 - Kq Koc  foc

Fig. 2 Effects of foc on Kd and on Ko for TCE sorption on

the simulated organic-mineral complexcs
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Fig. 3 Schematic diagram of the formation of organo-mineral complexes
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