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A B S T R AC T

The transport number ratio between anion and chloride ion Pa
Cl was measured to discuss the 

anion permselectivity in an electrodialysis (ED). It was shown that Pa
Cl changed with the prog-

ress of ED. In this paper, a mechanism of anion permselectivity in ED was theoretically dis-
cussed with an equivalent circuit to fi nd the reason why Pa

Cl changed with the progress of ED. It 
was found that Pa

Cl depended on the total electrolyte concentration of the diluted compartment 
CB. Then, Pa

Cl changes with the progress of ED, since CB decreases with the progress of ED. In 
addition, the simulation of ED with the equivalent circuit was successfully performed using the 
electric resistances of the equivalent circuit obtained from the analysis of Pa

Cl.
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1. Introduction

 Recently, water shortage problem has become more 
and more serious in the world [1]. The desire to make 
a drinking water by treating a ground water, a surface 
water, a sea water and so on has been increasing. An 
electrodialysis (ED) is one of the useful methods and 
has applied to make the drinking water as well as RO 
and NF membranes. Especially ED is utilized to deion-
ize harmful ions like F− and NO3

− [2–5].
ED is an electrical system utilizing ion exchange 

membranes. Ion exchange membranes have ion permse-
lectivity and deionization rate depends on ionic species 
in ED [6]. It is very important to understand the mecha-
nism of permselectivity of ion exchange membranes to 
design ED system. The transport number ratio between 
anion and chloride ion has been treated to discuss the 
permselectivity of anion exchange membrane in ED [7]. 

It is considered that the transport number ratio is con-
stant determined by ionic species and a membrane. 
The Gibbs hydration energy is considered to be a main 
factor that determines the transport number ratio [8]. 
Recently, it has been found that the ratio of transport 
number between anion and chloride ion changes with 
the progress of ED. In this paper, a mechanism of anion 
permselectivity in ED is theoretically discussed with 
an equivalent circuit to make clear the reason why the 
transport number ratio changes with the progress of ED. 
In addition, the simple way to simulate ED is proposed.

2. Theoretical

2.1. Model of electrodialysis system

The transport number ratio between anion a and 
chloride ion Pa

Cl is defi ned by Eq.(1) [7]:
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