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Abstract

An adsorption and desorption experiment was conducted to utilize natural zeolite as cadmi-

um adsorbent in wastewater.

Adsorption of cadmium by natural zeolite was conformed to Freundlich's adsorption equa-

tion and natural zeolite was found to be effective adscrbent.

The higher the cadmium concentration of solutiom,

the more the adsorption amount of

cadmium was and the adsorption was in the order of Ca- <Nontreated- <H-=<Al-< Na-zeolite.

Ion selectivity of natural zeolite in mixed solution increased in the order of Cd<Zn<Cu

and the most effective pH range to remove cadmium was 5~6,

The higher the salt concentration of solution was, the more the desorption amount of cad-
mium was and the desorption was in the order of NaCl<CaCl, <AICl; <HCL
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Table 1. The physico-chemical properties of clay minerals.

Exchangeable cation

Sample pH C.E.C S AL* C.D.** (me/100g)

1:5) (me/100g) (m*/g) (me/m?) Na Ca Mg K
Zeolite 8.2 120 213 5.6x107? 74.8 28.1 9.5 10.0
Kaolinite 6.7 11 72 1.6x107t 6.3 8.4 1.3 0.7
* : Surface Area
*% : Charge Density
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Fig. 1a. Isothermal curves of Cd adsorption on

monocationic-Zeolite.

WIREZE @indel =2}k Cde mERLS Este
Eme 29 e zeoliter} kaolinitex tt ke g9} Cd
5 RESAT. Table 1o 4 2E wlobzie] zeolite:
kaolinite 2ot ¥ & REHE} WEES HHIdz 9
222 zeolited] JFEo] Btz Baigch, 4%
ol Y BLBO MELS FEY HE, &% BER
3 CECl 245 %2 B BELBS BETG &
Shuman$] FRODL —zE o},

wmREE 22 Y& kaolinited] ffn [ ion 5
Cd mEES H-<Al-=Ca-=Na-< &2 kaolinite
o JEo 2 Einsgoh. o] Miragayas999 mont-
morillonitee] #H& Cd WFEBIA CdY BEFERS



&% : KRR Zeolited] g Cadmiums] B3

06F
= 04
%
E
=
£
[=]
g Al-Kt
S 02 :
S Nontreated - Kt.
H- Kt
Ca-Kt .
Na-Kt.
! | 1 | |
0 10 20 30 40 S0

Initial conc. (mg/I)

Fig. 1b. Isothermal curves of Cd adsorption on
monocationic-Kaolinite,
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‘Table 2. Linear regressional analysis of the amount
of Cd adsorption by Freundlich equation.

Sample Regression Equation r
Na-Zeolite Y =0.4755X +0. 4247 0.9084*
Ca-Zeolite Y =1. 1850 X 0. 6690 0. 8540
Al-Zeolite Y =0.5340X +0. 3160 0. 9260*
H-Zeolite Y =0.5358X+0.8097  0.7210
Non-treat Zt. Y =0.5401X--0.5410 0. 8620

Y=logz/m, X=log C

* Significant at 5% level
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Fig. 2a. Competitive adsorption of heavy metals by
Zeolite in mixed solution.
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Fig. 2b. Competitive adsorption of heavy metals by
Kaolinite in mixed solution.
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Fig. 8. Effect of pH on the adsorption of cadmium
on Nontreated sample. Dashed line shows
solubility diagram for Cd(OH),.
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Fig. 4. Desorption curves of Cd by Chloride solu-
tion on Cd-Zeolite.
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