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Adsorption and competitive adsorption of heavy metal ion by clay mineral
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Abstract A batch experiment was conducted to study the adsorption of copper lead cadmium and nickel by bentonite in
single component and binary systems. The results showed that adsorption capacity of copper and lead are higher than that for
cadmium and nickel. The order of adsorption capacity was as follows Ph*" > Cu’* > Ni** > Cd’*. The single ion
equilibrium data were fitted to Langmuir and Freundlich isotherms. The adsorption isotherms in binary-component systems
showed that there were competition between copper and lead copper and cadmium copper and nickel. Adsorption of
copper was depressed by the presence of lead in the adsorption solution but adsorption of lead was depressed little by the
presence of copper. Adsorption of copper was also depressed by the presence of nickel and cadmium however adsorption of
nickel and cadmium were completely depressed by the presence of 100 mg/L Cu’*. Equilibrium data for the binary
adsorption of copper and lead were analyzed by using Ideal-Adsorption-Solution TAS  and Langmuir-Competitive-
Adsorption models but these equations weren1 fitted to data for the mixed solutions. The Modified LCA model fits the
binary adsorption equilibrium data satisfactorily and adequately. Finally binary-component competitive adsorption of copper

and lead was simulated by Modified LCA model in computer.
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Table 1 Characteristics of bentonite used in the sorption experiments

Pl CEC % A
Expansion capacity ml/g cmol/kg Percentage of clay Spacing of layers
21.2 9.7 57.6 99.95% 15.1075
1.2.2
0.1g 50ml 0.1 mol/L KCI CuCl,
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2 Table 2 Isotherm parameters for selected heavy metals
Langmuir Freundlich
Pb2+
1 2 2
Cu?* 34.1mg/g Ni** Cd** LI L
’ & Cu?* 34.1 0.168 0.943 11.54 4.454 0.922
14.3 mg/g 4.3 mg/g P2 80.7  0.259 0.902 17.71 3.803 0.927
2.2 cd** 4.3 0.025 0.957 1.66  4.435  0.969
Cu2+ Pb2+ Ni2* 14.3 0.040  0.899 2.89 4.153  0.916
3a Ph** Cu*”
Cu®* Ph** 3b Cu’*  Pb** Ph**
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