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Development of Novel Separation System for Rare-matal Elements by use of Electrodial
yses Accompanied by Chemical and Electro-chemical Reactions

TAKAHASHI, Hiroshi
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A nobel electrodialysis prosess has been developed for the recoery of rare-metal e
lements and regeneration of EDTA and Cu from their EDTA complexes solution. In the experiments of recovery
of Sr and Zn from their EDTA complex soution, Sr and Zn were selectively separated from their EDTA comple
xes. Electrodialysis treatments accompanied by electro-chemical reaction were also studied in order to reg
enerate EDTA and Cu from their complex solution. The electro-chemical reaction was successfully proceeded,
and the formation rate of EDTA and disappearance rate of EDTA-Cu were increased with increasing current d
ensity. All the experimental results were analyzed with a mathematical model which was considered electro-
chemical reaction on the cathode, ionic flux in the cation-exchange membrane, and material balances of EDT
A, EDTA-Cu, and sodium. The simulated results agree well with experimental results.
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(AM: Anion-exchange membrane, CM:Cation-exchange membrane)

Fig. 1 Schematic diagram of electrodialysis
accompanied by chemical reaction.
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Fig.2 Time courses of concentrations of ions
in electrodialyzer accompanied by metal
substitution reaction with copper.
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Fig.3 Schematic diagram of electrodialysis
accompanied by electro-chemical reaction.
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Fig. 4 Time courses of concentrations of
EDTA-Cu, EDTA, Zn and Sr in electro
dialysis accompanied by electrochemical
reaction.
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Experimental setup for
electrodialysis by wuse of bipolar
electrodes accompanied by
electro-chemical reaction.
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Fig. 6 Time courses of amount of copper
on the cathode, and concentrations of
EDTA-Cu, EDTA, and sodium by
electrodialysis with three units in a
stack.
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