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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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College of Environmental Science and Engineering, Nankai University, Tianjin Key Laboratory of Environmental Remediation and Pollution
Control, Key Laboratory of Pollution Processes and Environmental Criteria at Ministry of Education, Tianjin 300071, China
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 Ig K. was 1.86. However, the desorption exhibits significant
hysteresis. The value of 1gK,. 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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N 1.2
o 117.77°E 39.32°N 117.84°E 39.29°N .
123.57°E 41.75°N
o 1 2- 117.03°E 39.13°N o
0~20 em N
19 1 2- 1 mm
Bl Pignatello” TCE 4<C o
- Ky 540 mL-g™
- K., K,y Lo
° 1
N Table 1 Physic—chemical characteristics of the tested soils
° -1 -2
1122- 1122- pH 7.82 7.82 5.88 7.84
TeCA - fe 3.1% 2.0% 0.90% 0.59%
/m? ™! 37.6 34.0 6.5 4.7
TCE CEC/cmol - kg™ 7.3 22.4 27.2 8.9
TeCA o e ere
TeCA Val-
saraj  Kommalapati """ TeCA 1.3
superfund 40 mL EPA
° Teflon o
TeCA 4 m=5g EPA
—" pH=5 Vi
Dual Equilibrium Desorption DED 7 0.067 mol - L™ KH,PO, 0.01 mol-L™! NaN;
TeCA o 48 h
o 3000 r*min™ 30 min
C, TeCA
! Vo 1
1.1 remin” 22~25 C 7d
112 2- Sigma— TeCA o 3000
Aldrich N rmin”’ 30 min
TeCA  GC-ECD C.
CoVi=C.* VotV +m-q
TeCA q o
o 1.4
GC-6890N 90%
7683B m
pH PHSJ-4A V= m;—m )
KQ-500 1.0
SIGMA 3-18K TeCA— pH=> Vs
EPA Fisher Scientific Pittsburgh PA US- I'remin™
A 3d 3000 r*min™ 30 min
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TeCA GC-ECD G i
Ca o m-q+C.-V=Cy* Vot qi!‘i =foct Ko Cu 054 4
Vi +m-q, TeCA qi o C. mg- L7,
1.6
° GC/ECD 200 C
40 °C 3 min 5 °C-min™ 60 C 15
2 o C-min™ 90 C 40 C+min™ 180 C
1.5 300 C 1.5 mL-
/ min™ 10:1, o
pH=5 TeCA
q=K,-C 1
g mg-kg™ C mg-L™ o
K, - o TeCA
K, o
K()C:Kd/f oc 2 o
Ko Soc / 2
o
— 2.1 TeCA
Dual-Equilibrium Desorption DED B 13 1
- DED / 1
3
TeCA 4
° TeCA 4
q= o 'foc'C+ 225:%1/(()(2‘]? fc 3 lg K., o
G “JHKGE foc € 2.2 TeCA
o K TeCA 4 I
L-kg™ gin ;
Table 3 Summary of adsorption experiments
mg kg™ f ¢=KC R K¢ log K.
0sf<1. -1 ¢ =151C 09993 151 174£0.10 9
o . -2 ¢ =121C 09994 121 181006 7
[13-14] q = 0.834C 0.998 6 0.834 1.93+0.06 7
ng%;.(d =5.92+0.16 q =0.474C 0.999 0 0.474 1.94+0.08 9
2
Table 2 Sorption and desorption experimental protocols
-1 0.04.0.08.0.4.0.8.8.24.80.140.400 mg- L™ 1#~9# Sg EPA
Exp.1_S O# Exp.1_D1 44 Exp.1_D2 .
-2 0.4.0.7.6.24.60.150.340 mg- L™ 1#~T# S5¢g EPA Exp.2_S
T# Exp.2_D1 4# Exp.2_D2 .
0.16.0.4.0.8.6.60.100.310 mg-L™" 1#~T# 5S¢ EPA Exp.
3_S T# Exp.3_D .
0.16.0.4.0.7.6.60.100.150.270.315 mg- L™ 1#~9# Sg EPA
Exp.4_S o# Exp4_D .
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Figure 1 Sorption and desorption of 1,1,2,2-TeCA in four soils
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Table 4 Summary of desorption experiments

qlg kg Clg 1 lgKoc lgKoc
-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
-2 Exp.2_DI 0.369 0.303 1.78 13 4.94
Exp.2_D2 0.026 7 0.021 2 1.80 16 4.96
Exp.3_D 0.249 0.297 1.97 13 4.55

Exp.4_D 0.148 0.310 1.91 13 5.12
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