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Characteristics and Influencing Factors of Trichloroethylene Adsorption in

Different Soil Types
HE Long, QIU Zhao-fu, LU Shu-guang, LU Zhi-chang, WANG Zhi-li, SUI Qian, LIN Kuang-fei, LIU Yong-di

(State Environmental Protection Key Laboratory of Environmental Risk Assessment and Control on Chemical Process, School of
Resources and Environmental Engineering, East China University of Science and Technology, Shanghai 200237, China)

Abstract: Adsorption plays an important role in the transport and the fate of trichloroethylene ( TCE) in soil. Six types of soil,
including two types of natural soil with different organic carbon content and four types of soil with the low aggregation of “soft carbon”
pre-treated by hydrogen peroxide or with all organic carbon removed by high temperature ignition from the original soil, were adopted as
adsorbents. The effects of parameters (organic carbon content and composition, minerals, the initial TCE concentration, solution pH,
moisture content and ionic strength) on TCE adsorption capacity were examined. The results showed that the soil adsorption isotherm
was non-linear within the experimental range. The TCE adsorption capacity was increased and the contribution rate of the minerals to
the sorption was reduced with the increase of the organic carbon content. The adsorption of TCE in the soil was the result of the
combined action of both organic carbon and minerals, in which organic carbon played a major part, whereas the role of minerals could
not be neglected. As the initial TCE concentration increased, the contribution rate of the minerals to the sorption went down. The
adsorption isotherm of “soft carbon” was linear, while the “hard carbon” was non-linear. Moreover, the adsorption capacity was
increased by increasing the ionic strength. In contrast, neither pH nor moisture content had any influence on TCE adsorption.

Key words: trichloroethylene (TCE) ; organic carbon; minerals; soil adsorption; influencing factor
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Table 1  Basic physical and chemical properties of soil
+#E pH GkE/% REL/% H0, IIE £/ % FRIIBE)E £/ % FET YRS %
b+ 7.30 2.8 0.82 0.35 0.00 Si0, (66.62) . Al,05(15.96) | Fe,05(5.78)
it 7.15 2.6 0.52 0.28 0.00 Si0, (65.80) , Al,05(14.50) | Fe,05(5.01)
L2 SEEefUas I BAEF- i B[] 48 b (W B 2l ) 24 SE B3R A, 48 h
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TFRABRAT) ; DF-101S £ G g 2%
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Fig. 1 Adsorption isotherms of TCE on campus soil and site soil

F2 LR REERLES R
Table 2 Model fitting results of the adsorption isotherm data
et Freundlich %55 2k

H K, P K; 1/n r
bl 0.5818 0.97 0.9905 0.87 0.99
H, 0, Ab3 5 pyAL e + 0.2985 0.97 0.6334 0.81 0.99
SR AL B 142 el 0.0753 0.92 0.2571 0.67 0.97
Y+ 0.4812 0.95 0.7932 0.88 0.98
H,0, 4b 35 37+ 0.2431 0.91 0.5582 0.79 0.97
Wybe b 38 5 37 1+ 0.0596 0.92 0.2525 0.61 0.98

2.2 MEEHEERMZm
2.2.1  HHERSY S TCE WITRHR XS TCE W74
F14) 5 M)

Rl Az DL e AT R BR A TR] A LR
JE B B AT AP 1 BT R, NP RT %D, 6 Fl - BEXT
TCE B Wz b 2 20 B A AT A 75 12 1 384 Jon g 34 , s 1
H, 0, KBRHR AN R be 25 B a8 A L5 , W Bt
AR I TSR AR B R B, R IR A 5 I T B 1
R SR A . 156 B A v A B AR R o R

YEHI.

R R R R 2 B I ARG, T
JT A A 3EXT TCE W By mE— 28 NI 1 AT
TCE 747 4) 5T 3% 181 1 W2 56 I 5 v B 1) e AR PRl ik
AL 5 EiRAbe s B EHE L, 7 H,0, £
¥ - 3 A BRI, - HEXT TCE ) W -2 2 A e 1
W I ) P %) 45 2R 2 A TR) %) YR S i o
T, PRI TR) 1 TR R 6 e B 3 22 080k 1
AR HH A A LA TE 2R 46 T 1 [T R 082 o6 e | a1 3
Wa W . A PR TCE ¥R ¢, ¥ TCE %
BT R (B 2) . 540, SR RIRE A Ab B 5 %
o e e RN 7 e rp IR B A T (R 3) .

Rl 2 RELEARSINE BN, 07 Y B TCE /g
R T —E YRR, B P X TCE W B 5Tk
R BB 1 15t AR 1G I mg v/ | A Ak B ) - 1A
BLA AN B2 %) ~F- 251 DT BR300l A 82.% F11 18% , T
KH H,0, Afbid iy 38, A ML A P o ) 5T ik
RN T4% F1 26% . AT WL RLAE 58 TA hy



11 34

i le 55 . =R LA L3 (W BFPAS: SHCSm R R 5

3979

DOYA LIRS < 0. 19% W54 5T A4 RE 52 i Wz o6t )

ik A, 350, W3R 3 il LU A BLi

3L FSEAN R , F B ) 532 T A 2 AN T 0 4 S v

foo=0.28%
100

Al FNAE AT Freundlich 45 5 & BLAKAR 1 n {H
FEAT T 1, RIRRAR ) 8% 28 At v e P % Ay
Ltk 3 53CHk[ 9,10 ] BRI LS S AR 4.

Joc=0.52% Joc=0.82%

Jfoc=0.35%

o«
(=]

s
A:-:E:-:-EEE;
%

%§§__ §§§§§

S 3
% § & HHLK
B \ R R
=
AN

20 \

0

2 5 8 12 2 2 5 8 12 2 2 5 8 12 20 2 5 8 12 20
co/mgL7! co/mgL7! co/mgL7! co/mgL7!

B2 TCE ¥R EXBHERT YR TCE WM =& R0

Fig. 2 Effects of initial TCE concentration on the individual TCE adsorption contributions of organic carbon content and mineral

*3 AEFNBEEEHGT Freundlich %R
W B ety £ 4[] U3 504
Table 3 Regression of Freundlich adsorption isotherm data

under different organic carbon types

08 Ik 351) K; 1/n 2
e el - Rk 0.3234 0.97 0.99
7z e - s gk 0.3359 0. 88 0.98
i + ) 0.2202 1.03 0.99
B+ B 0.2889 0. 88 0.97
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Fig. 3 Effects of solution pH on TCE adsorption by soils
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