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Effects of Modification of Sub — Top Lou Soil on Cd** Adsorption

MENG Zhao-fu', ZHANG Yi-ping’, ZHANG Zeng-qiang', WANG Chao-feng

(1. Life Science College, 2. Resource and Environment College, Northwest Sci — Tech University of Agriculture and Forestry,
Yangling 712100, China)

Abstract: A study was done to reveal Cd** adsorption on sub — top Lou soil (clay layer) modified with CTMAB at various ratios and
with CTMAB + SDS mixture. The results showed that the order of adsorption amount of Cd** was CK> 50% CTMAB > 100%
CTMAB =120% CS, and the adsorbed amounts increased with temperature rise. In addition, the BET model was the best model that
can be used to describe the Cd>* adsorption isotherm. The results of thermodynamic parameters indicated that the spontaneity of Cd**
adsorption on modified soils had the same sequence with Cd** adsorption amount and was mainly manipulated by entropy. The
modification resulted in decrease of Cd** adsorption spontaneity, the enhancement of activity of Cd**, and the increase of both

eluviating ability of Cd** and endangerment for groundwater. The present investigation gives the theoretical evidence for the hazard

evaluation of eluviation & transport of heavy metals on modified sub — top soil.
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Table 1 Basic physical and chemical properties of the soil used

e " HikL( <0.01 mm) OM CEC CaCO:
P /e kg™! /e kg™! /mmol + 100 ¢g~' + /g kg™!
PRt )2 8.24 530. 4 8. 80 28.09 3.20
FEIRAEZ (CTMAB, AR) , P 7RI+ e S it i 1.4 HiELIE

(SDS,AR) . FETH MR + AR R IE Hl 1571
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Cd>* MR B
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Figure 1 Adsorption isotherm of Cd** at 20 C on lou clay layer soil

modified with organic modifier
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Figure 2 Adsorption isotherm of Cd** at 40°C on lou clay layer soil

modified with organic modifier
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Table 2 The fitting results of isotherm equation

o 20T 40 °C
CK 50% CTMAB ~ 100% CTMAB 120% CS CK 50% CTMAB  100% CTMAB 120% CS
BET #5¢ R& %L 0.998 2 0.998 1 0.994 2 0.989 6 0.994 4 0.994 3 0.998 0 0.997 9
PrifE2E 0. 000 40 0. 000 40 0. 000 68 0. 000 90 0. 000 71 0. 000 69 0. 000 42 0. 000 97
Freudlich tH56 Z%0  0.988 5 0.995 3 0.997 4 0.997 6 0.992 6 0.996 6 0.994 8 0.997 5
brifE2z 0.001 02 0. 000 66 0. 000 46 0.000 43 0. 000 82 0. 000 53 0. 000 68 0. 000 44
Henry fHXE A% 0.926 9 0.936 8 0.928 4 0.9310 0.939 4 0.936 9 0.932 8 0.9329
bRt 22 0. 002 30 0. 002 09 0.002 16 0.002 08 0.002 10 0.002 07 0.002 18 0. 002 06
Langmuir #CREL 0. 998 2 0.993 7 0.994 0 0.989 4 0.994 4 0.994 2 0.998 0 0.987 6
PrifE2E 0. 000 40 0.000 71 0. 000 69 0. 009 08 0. 000 71 0. 000 70 0. 000 42 0. 000 98
Temkin HHERE 0.967 2 0.920 3 0.933 2 0.9329 0.939 3 0.913 8 0.896 3 0.859 3
brifE2z 0. 000 70 0. 002 56 0.002 28 0.002 25 0. 002 30 0.002 82 0.002 93 0. 003 20
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Table 3 The Fit Results of BET Equation

R + 4 AR REL b/1+mol™"  gn/mmol * kg™'
20 C CK 0.998 2"~ 234.24 22.01
50% CTMAB 0.998 1~ 150. 74 20. 99
100% CTMAB 0.994 2"~ 132.37 20. 47
120% CS 0.989 6"~ 129. 86 20.29
40 C CK 0.994 4"~ 239. 47 22.69
50% CTMAB 0.994 3"~ 153. 81 21.36
100% CTMAB ~ 0.998 0"~ 138.55 20. 46
120% CS 0.987 9"~ 130. 22 20. 34
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Table 4 The results of thermodynamic parameter

TR +HE AG/k)cmol™' AH/J - mol™" AS/J + mol ™! K!
20 °C CK -13.30 841. 82 48.24
50% CTMAB ~ —12.22 767.78 44.32
100% CTMAB - 11.91 1.740.77 46.56
120% CS -11.86 104. 93 40. 82
40 C CK -14.26 841. 82 48.24
50% CTMAB -13.11 767.78 44,32
100% CTMAB - 12.84 1740.77 46.56
120% CS -12.68 104. 93 40. 82
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