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Characteristics of Cadmium Adsorption and Desorption of a Chelating Resin Used for
the Cadmium Removal from Squid Viscera

Atsushi Sucisak1”, Souta Kita?, Hideo Maruyama® and Hideshi SExr®

Abstract

Characteristics of the cadmium adsorption and desorption of a chelating resin CR11 was studied. The Langmuir adsorp-
tion model modified for the competitive adsorption of cadmium ion and hydrogen ion was applied to describe the effect of pH on

the cadmium adsorption of the chelating resin.

The adsorption model well described the experimental data and the maximum

adsorption capacity and the adsorption constants of cadmium ion and hydrogen ion were determined. The cadmium desorption

efficiency form the chelating resin by an eluent (HCI solution) could also be predicted by the adsorption model.

The cadmium

removal from the eluent by electrolysis was examined for the reuse of the eluent in the regeneration process of chelating resin.
The experimental data well followed the pseudo-first order kinetic model and the kinetic constant was determined. The kinetic

constant increased with the increase of electric current up to 0.13 A.
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Fig. 1.  Effect of the temperature and pH on the cadmium adsorp-

tion of chelating resin CR11. Initial concentration of
cadmium and the concentration of chelating resin were
0.1 mM and 0.1 g/L, respectively.
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Fig.2.  Effect of the volume and pH of eluent on the cadmium

desorption efficiency of chelating resin CR11.  Concen-
trations of chelating resin were (&) 1 g/L and (O) 5 g/
L. Initial adsorption amount of cadmium by chelating
resin was about 1.0 mmol/g.
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Fig.3. Effect of the desorption procedure on the cadmium
desorption efficiency of chelating resin CR11.
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Fig.4. Time course of the cadmium concentration of eluent dur-
ing electrolysis. Initial cadmium concentration and vol-
ume of eluent were 0.05 mM and 0.2 L, respectively.
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Table 1.  Equilibrium constants of chelating resin.
50°C 40°C 30°C
Kcq (L/mol) 2.67x10° 2.67%X10° 2.67X10°
Ky (L/mol) 1.01 x 10* 1.38x 10 191 x10*
0 (mol/g) 9.11x107* 9.11x107* 9.11x107*
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Fig.5.  Plots of the pseudo-first order kinetic model described by
Eq. (11).
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Fig. 6. Relation between the electric current and the pseudo-first

order kinetic constant.
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