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Table 1 ~ Adsorption isotherm equations for cadmium adsorption on MMT-SH
/C Ky Qn/(mgg™) 1/n Ay E(by) /(K] *+ mol™) R
. 20 0.025 38.76 - - - 0.9931
Langmuir
c C 30 0.022 46.51 - - - 0.9910
< = Ie 1 + = 40 0.020 49.50 - - - 0.9938
1 10 Cn 50 0.025 52.91 - - - 0.9975
20 5.234 - 0.3192 - - 0.9816
Freundlich
30 5.237 - 0.3504 - - 0.9882
leg, =lghy +——1gC, 40 5.134 - 0.3633 - - 0.9916
" 50 3.587 - 0.4616 - - 0.9753
20 - - - 0.5625 42.71 0.9752
Tempkin 30 - - - 0.5124 36.63 0.9797
¢.=By( InA,+ InC.) 40 - - - 0.4333 34.74 0.9822
50 - - - 0.4504 32.51 0.9835
20 - 76.86 - - 11.08 0.9790
D-R 30 - 96. 62 - - 11.12 0. 9885
Ing, =InQ,,—ye’ 40 - 107.5 - - 11.17 0.9796
50 - 125.3 - - 11.34 0.9889
: C, mg/L; q, mg/g; K;  Langmuir . mg/g; C, mg/L;n  Freudlich
y By Temkin ;Ar Tempkin potential L/mg; by Temkin kJ/mol;y  D-R
mol? /k]J?; & Polanyi E kJ/mol .
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AG AS 2, MMT
293 40.19 -13.71 184.2
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AG 323 40.19 -17.29 184.2
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Cd( 1) o B e
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1.2.2 E - * =
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Cd( 1D
Cd(1 ° 3 Lagergren
» ](;()1( 1) 10.50.100 mg/L Mll\:[T—SH cd( 1) 10,50 100 mg/L.

0.9997. 0. 9993 0. 9995;

3 MMT-SH cd( 1)

Table 3 Kinetics results for cadmium adsorption on MMT-SH at initial concentration

Cd( 1) -1
a b k q./(mgg™)
p/(mg- L")
10 - - -4x107° 1.813 0.0067
Lagergren
50 - - 0.0011 9.182 0.367
In(g.~q,) = Inq, =kt
100 - - 0.0016 16.26 0.6687
Lagergren 10 - - 2.9404 1.750 0.9997
o1 4t 50 - - 0.1915 8.278 0.9993
9 B¢ q. 100 - - 0.03764 14.68 0.9995
Elovich 10 1.7587 0. 0006 - - 0.0005
1 1 50 6.4572 0.4314 - - 0.74383
¢,= — In(ar) + —Ins
T T 100 10. 355 0.9243 - - 0.9571
10 1.763 -0.0004 - - 0.0016
bnfy 50 6.9681 0.1503 - - 0.5444
= atbindt 100 11.298 0.3473 - - 0.8101
Freundlich 10 0.5643 0.0004 - - 0.0007
50 1.8704 0.0579 - - 0. 7469
Ing, =a+blnt
100 0.0726 0.0726 - - 0.9446
L q. mg/g; q, t mg/g; k, min”'; ¢ min; k, g/(mg e
min) ; @ T ; b ; Freundlich b
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Mechanism Study of Cadmium( [I) Adsorption on Thiol-Modified
Montmorillonite

ZHU Xiaping' LIU Hui' TAN Jun' LIU Wen-hua® FENG Chao’

(1. College of Materials and Chemistry & Chemical Engineering Chengdu University of Technology Mineral
Resources Chemistry Key Laboratory of Sichuan Higher Education Institutions Chengdu 610059 China;
2. Material Testing Center of Guangdong Province Guangzhou 510080 China)

Abstract: Montmorillonite ( MMT) is a good sorbent of cadmium but the adsorbability is weak. Thiol-Modified
Montmorillonite could increase the adsorption of cadmium but the studies about thiol-modified montmorillonite
( MMT-SH) and the adsorption mechanism of cadmium on MMT-SH are rarely reported. In this study the MMT-
SH was prepared through modifying natural MMT with 3-mercapto—propyl-irimethoxysilane and the adsorption
mechanism of cadmium on MMT-SH was investigated. The characteristic results of FTHAR and XRD indicated the
successful tethering of the thiol group on MMT. The experimental results of cadmium adsorption on MMT-SH
showed that the adsorption efficiency of cadmium on MMT-SH was much better than that on natural MMT  which
had been increased 39 times. Adsorption efficiency was influenced by ionic strength and pH value of the system.

Except for electrostatic adsorption ion-exchange and hydroxyl coordination the thiol coordination was one of the
main reactions in adsorption of cadmium on MMT-SH. The adsorption behavior of cadmium on MMT-SH fitted well
with the Langmuir adsorption isotherm and Lagergren-second-order kinetic model which indicates that the adsorption
is a chemical process. The thermodynamic parameters ( AH AG and AS) show that the adsorption of cadmium on
MMT-SH is a spontaneous endothermic process.

Key words: montmorillonite; thiol-modified; cadmium; adsorption mechanism
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