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Sorption and Desorption of 1,1,2,2-Tetrachloroethane in Soils and New Model Prediction of Desorption Hys—
teresis
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Abstract: In this study, the sorption and desorption of 1,1,2,2—tetrachloroethane(TeCA ) in four soils were investigated. The desorption data
was modeled using a new desorption model—“Dual-Equilibrium Desorption(DED ) model”. The results indicated that the sorption of TeCA
agreed well with the conventional linear sorption isotherm and the mean value of 1g K, was 1.86. However, the desorption exhibits significant
hysteresis. The value of 1g K, after desorption (with mean value of 4.88) was significantly higher than that before desorption. The value was
independent of the original concentrations of adsorbed TeCA in soils and of soil properties. In comparison with the traditional linear model,
the desorption hysteresis of TeCA in soils could be predicted well with the DED model.
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Table 1 Physic—chemical characteristics of the tested soils

TR THE-1 -2 EE WEL
pH 7.82 7.82 5.88 7.84

S 3.1% 2.0% 0.90% 0.59%
R/ m®-g* 376 34.0 6.5 4.7
CEC/emol -kg 73 224 272 8.9
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Table 3 Summary of adsorption experiments

TRAR KEEOHE =KL R Ki  logK. KM
TH-1 q=151C 09993 151 174010 9
T2 g=121C 09994 121 181006 7
A q =0.834C 0998 6 0.834 1.93:006 7
et q = 0.474C 09990 0474 1.94:008 9

R2 EHMFABRELEAR

Table 2 Sorption and desorption experimental protocols
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-1

BRILEEE7)4 0.04.0.08.0.4.0.8.8.24.80,140.400 mg-L™ (45N 1#-~9%) HIZMFIRINAZES 5 g 1A EPA SR TIRITSCEE

(Exp.1_8) , BURIAR Y BB R B9 O# B Al E T AR SE 38 (Exp. 1_D1) , BRRIIAWE BEBAREN) 4# AL A TARIR 3K %0 (Exp.1_D2),

-2

KRR BE 1 0.4,0.7.6,24,60,150,340 mg - L™ (45K 1#~TH)BI BB IMAEAG 5 g 1A EPA S #EA TR £ (Exp.2_S), B

VIR IR Y T4 RERLE TAR R SC B (Exp.2_D1), BANIEWR BEBARAY 44 B St A T A SC38 (Exp.2_D2).
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3_8), BN IR v BE BR R B T R LA AR K B (Exp.3_D),

KRG H 43714 0.16,0.4,0.7.6.,60.100,150,270,315 mg- L (40 5R 1#~9#) EMIBINAA 5 g 2K EPA Hi-H #E AT M SE 5

(ExpA_S), BOWIARH BB e 9 O# M Al HLEEA T AR S 3 (Exp.4_D) o




298 E % 1,1,2,2- R ZBETE L3P B B AR RTS8 AR BB B RS 201142 A
10*F pu 107 Py
T 1-1:£=3.1% T 4 -2:£.=2.0%
10°F 10°r
17 f10emues s o6 & O 17 10 emeee s o
1L i 1L . -~ ~ A
7, 10 7, 10 . SAMNADDA A
T 107 %10t 02
g — Linear ;ED f=0. —— Linear
S 101tk — —— DED model S 10 --- DED model
102k -O- Exp.1_S 102k -O- Exp.2_S
—- Exp.1_D1 -~ Exp.2 D1
10°F O Exp.1_D2 10°F - Exp2 D2
104 L 1 L 1 L L L ! 0—4 1 1 ! ! ! 1 1 1
10* 10° 10% 100 10° 100 10> 10° 10* 10* 10° 10% 10" 10° 10 10> 10° 10*
C/mg-L* C/mg-L*
0T s+ =09% o r
i P 4 1/,=0.59%
103 -
1071
. 102 -
2 10t -
gE,J JF05_ oo & ¢ 5, 10T 10 S WS- *--
< of 4 e
o 10 EED 100 L _ -
107k — Linear 107 — Linear
10—2 - ==~ DED model 10_2 L - -- DED model
ol j Exp.3_S B} -O- Exp3_8
Exp.3_D 107} - Exp3_D
4 L 1 1 L 1 1 1 1 0—4 1 I 1 L 1 1 1 ]
10* 10° 10 10* 10° 10" 10* 10° 10 10* 10° 10* 10° 10° 10* 10*° 10° 10*
C/mg-L* C/mg-L*

SFRTER IR P A A RS AMETERE (0~1) , C FOREMFA)5 P TS S ROWRIE , g FR B KT8 T KT AR 15 e vk B

11,1,2,2-TeCA 7 4 Fh 138 _F AR SRR fh 2%
Figure 1 Sorption and desorption of 1,1,2,2-TeCA in four soils
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Table 4 Summary of desorption experiments
LR LK T Vit glg-kg Yitd Clg-L B3k lgKoc Liieg R4 1gKoc
T-1 Exp.1_D1 0.505 0.336 1.50 10 4.94
Exp.1_D2 0.032 7 0.020 7 1.58 15 4.78
T -2 Exp.2_D1 0.369 0.303 1.78 13 4.94
Exp.2_D2 0.026 7 0.021 2 1.80 16 4.96
Wt Exp.3_D 0.249 0.297 1.97 13 4.55
[ Exp.4_D 0.148 0.310 191 13 5.12
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