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ABSTRACT

Cation exchange capacity of clay, white clay and zeolite was measured by the adsorption test for 3 different heavy metal (Cd, Cr,
Zn) standard solutions whose concentrations were varied by 10, 20, 30 ppm and pH were varied by 3, 5, 7, 9, respectively. The
adsorption rate of Cd and Zn increased with increasing pH and slowly increased with increasing pH above pH 5. However, adsorption
rate of Cr did not increase with increasing pH. Especially, Cr adsorption rate of the mixture of clay and white clay at pH 5 showed
an half decrease compared to that at pH 3. The adsorption rate of mixed heavy metal solutions was in the order of Cd, Zn > Cr;
however, the order was changed by Fe >Pb, Cu>Cr>Zn>Cd in case of Cu, Fe and Pb addition.
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Table 1. Chemical Composition of Raw Materials (wt%)
Composition  SiO, ALG; Fe,O3 Ca0 MgO  Na,0O KO TiO, P,0; MnO Ig.L. Total
Clay 57.69 19.02 7.05 0.20 1.04 0.09 2.53 0.92 0.17 0.22 11.00 99.93
White Clay 51.43 30.52 1.79 4.76 0.85 2.39 1.03 0.15 - - 6.93 99.85
Zeolite 67.24 14.63 2.70 2.29 1.26 2.37 2.73 0.35 0.08 - 6.28 99.93
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Fig. 2. XRD patterns of raw materials : (a) clay, (b) white clay,
and (¢) zeolite, respectively.

Table 2. Cation Exchange Capacity and Exchangeable Cation of
the Clay, White Clay, and Zeolite

Raw CEC Exchangeable cation (meqg/100 g)
material  (meq/100g) Na K Ca Mg
Clay 5.58 0.58 0.03 0.24 0.17
White Clay 321 0.51 0.03 0.29 0.07
Zeolite 15.72 0.68 0.02 0.20 0.06
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Fig. 3. Adsorption rate of Cd ion in the four different solutions at different pH and concentration : (a) clay, (b) white clay,

(c) clay + white clay mixture, and (d) zeolite.
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Fig. 4. Adsorption rate of Cr ion in the four different solutions at different pH and concentration : (a) clay, (b) white clay,

(c) clay + white clay mixture, and (d) zeolite.
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Fig. 5. Adsorption rate of Zn ion in the four different solutions at different pH and concentration : (a) clay, (b) white clay,

(c) clay + white clay mixture, and (d) zeolite.
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