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The adsorption behaviors of montmorillonite and some other clay minerals

for cadmium

ZHU Xia-ping', BAI De-kui', LI Xi-kun?, ZENG Jiang-ping' and CAO San-yong'
(1. Institute of Material & Chemistry & Chemical Engineering, Chengdu University of Technology, Chengdu 610059, China;
2. Material Test Center of Guangdong Province, Guangzhou 510080, China)

Abstract: An experimental study of the adsorption of clay minerals such as montmorillonite, illite, kaolinite and sepiolite for C®* was
conducted. The results indicate that acidity and ion intensity are factors affecting adsorption, that the adsorption reaction is rapid,
and that adsorption kinetics is fitted well with the Lagergren quasi-second reaction rate model. Under the optional conditions, the ad-
sorption of kaolinite for cadmium is weak, and the saturated adsorption capacities of montmorillonite, illite and sepiolite for cadmium
are 2.88,1.08 and 2.82 mg/g respectively. The behaviors of adsorption of C" on montmorillonite are fitted to Freundlich Model,
while the behaviors of adsorption of Cd* on illite and sepiolite are fitted to Langmuir Model. Correlation analysis shows that the satu-
rated adsorption capacity of cadmium on silicate clay minerals is related to its physical and chemical properties, and the correlation be-
tween manganese oxides and the saturated adsorption capacity of cadmium is extremely significant.
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Table 1 Physical and chemical properties of clay minerals
N0 MgO  ALO; S0, KO GO FeO;  MnO CEC
N % m’ g mmol g ml g
0.16 9.89 3.70 47.66 0.33 24.28 1.66 0.0244  103.40 0.2330 3.3 12.0
0.22 18.43 1.38 35.22 0.24 22.40 0.63 0.0133 48.38 0.1105 3.1 9.5
0.27 0.05 30.05 61.46 0.87 0.04 0.62 0.0053 18.02 0.097 2 1.7 19.5
0.24 4.57 15.19 58.17 0.26 2.53 4.78 0.0240  856.75 0.8709 10.0 7.5
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Fig. 5 Adsorption curve of sepiolite 20 min Lagergren
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Table 2 Adsorption isotherms and correlation coefficients for Cd of clay minerals
n=9 n=10 n=12
Langmuir vy=0.0151x+0.563 vy=0.009 72 +0.500 3 y=0.00972+0.084 6
R} 0.950 1 0.966 6 0.993 6
Freundlich y=0.5062x+0.642 5 v=0.540 72 +0.834 2 vy=0.8396x+1.6652
R3 0.987 0.730 5 0.9712
Temkin y=1.28492+2.9454 y=0.540 72 +1.8342 vy=2.6964x +6.586
R3 0.893 0.7305 0.9611
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Fig. 6 The effect of adsorption time Fig. 7 Kinetics curve of Cd adsorption
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Table 3 Kinetics data of oxides

qe mg g !

kg mg " min! R ANg %

1.823
1.948

vy=0.548 52 +0.098 6
y=0.5134x+0.024 5

3.051 0.9998
10.758 0.999 9

0.77
1.67

4

Table 4 Correlation coefficients of adsorption capacity and physical and chemical properties and

chemical components of clay minerals

Na,O MgO ALO; SiO, K,O

CaO

Fe,05 MnO CEC

R -0.657 0.154 -0.536 —-0.066 —0.748

0.305

0.735 0.999 0.633 0.686 0.687 —0.746

99 % 0.99

Q max — 152.5CMH()_0.86

1 Lagergren

2.88 1.08
Freundlich
Langmuir

2.82mg g

Na K Al

Fe Mn CEC
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