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Sorption of Trichloroethylene by the Simulated Organo-Mineral Complexes
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Abstract: Adsorption behavior of trichloroethylene on the simulated orano-mineral complex and the mixture of mineral and hu-
mic acid were comparatively studied with batch technique. The results show that sorption capacity of trichloroethylene by kao-
linite and quartz sand is quite small compared to that of the humic acid. Trichloroethylene sorption to the simulated organo-
minerals exhibits linear isotherm and K. decreases with the increase of the humic acid loading, being less than that of the pure
humic acid. The interaction of humic acid and simulated minerals affects the sorption of trichloroethylene. Based on the analysis
of conformation of the humic acid in the complexes, a model of organo-mineral is generalized to explain the results well.
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Table 1 The parameters of model minerals and simulated soils

i Joe (90) LSRR
KW1 0. 00 3:7
KW2 0. 00 i A1

S 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

FH e AT R [RIRE 8 7 12500 5 oA HILJST 1Y) Jox £ 40
O SeE . K IHA LAY & 5] 2880
1.3 PR TE

SR T S50 W B 7 1. BRI BRI i 4. 00 g
F 20 mL WA A 40~500 pg/L X [A] Fp LA
WEER) TCEQURTAL T A7, 43 P 4D W 19 mL
UGBS T2 O L s (AU AR /) o sk e 35 2% . R —
TCE #e 35 B 1 B — A i W B 5804 o 9 25 A
A HRE AR K () 5 ). o T2 U T8 i
PG, 25 ‘C R A 200 r/min $7% 48 h(WZ [t sh 11
2SR FEH L 48 h W BRIk B (SR BRIEESE  2009)).
PSS LA 3500 r/min @0 10 min, FBLHE 5 A
W E W 3 mL A 10 mL TRZS i, TR 25 35 . 0%
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mL, [ ZARMED) T ) 22l bR T A 2.
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ECD #i &5 . 284 FR E 160 C, 3% 41 4 i &=
1. 0 mL/min, $7{& 70 °C (%45 10 min) , Kl #5 ECD
TRIE 300 °C. 928 i A 5 45 00 - A R 1 7 R B2
60 °C.EmIFEE 70 C.
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Table 2 TCE sorption isotherm equations of simulated minerals

e Langmuir J5 7% R? Kkg+ LY Sn(pg-kg b
KW1 y=4.083x+0.017 0.992 0. 004 60. 606
KW2 y=0.751x+0.005 0.998 0. 007 192. 308
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Table 3 TCE adsorption isotherm equations of simulated soils

P55 fo(%)  Freundlich Wz} 75 n R? Ka(L + kg™ D Ko (L kgD

S1 0.16 y=0.797x+0. 245 0.797  0.996 0. 57 3565. 21
S2 0. 29 y=0.805x10. 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

S 0. 82 y=0.899x+0. 734 0.899  0.989 3.22 392.2

S5 1.19 y=0.864xr+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=1.031x+0. 938 1.031  0.992 10. 07 439. 87
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Fig. 1 Effect of f.. on K4 and on K,. for TCE sorption on

the simulated soils
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Table 4 TCE sorption isotherm equations of simulated SOM-minerals and huimic acid

Uil LR ST B Ko(L+kg™)  Ke(Lekg™ fo(X0)
[P y=939x—21 279 0. 986 939 939 100
2% JEFEIR — E A A y=3.90x143. 85 0. 981 3. 90 629.0 0. 62
LY R — A y=7.292—4. 83 0. 988 7.29 552.0 1.32
YO JHHIR — =l 1 y=13.84x+131.12 0. 960 13. 84 425.8 3.25
700 116
600 114 A BT A BT
< 500 12~
£ 110 2
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2 18 =2
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Bl 2 BHUAENRE — 5 T AR Ko Ko bl fo B R IIZR
Fig. 2 Effect of f.. on Kd and on K,. for TCE sorption on the

simulated SOM-mineral complexes
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Fig. 3 Schematic diagram of formation of organo-mineral

complexes
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