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Abstract—Ionic mass transport in electrodialysis was modelled to describe current-voltage characteristics.
Modelling equations were checked by the experiments conducted with a laboratory electrodialyzer. Sodium
chloride solution was supplied to the dialyzer where current-voltage curves were generated. Limiting current
density was increased with the increase of flow rate, which was also predicted by the model equations.
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Fig. 1. Schematic diagram of electrodialysis.
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Fig. 2. Mass balance of ions around a control cross
section.
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Fig. 3. Calculated local current density vs. potential dif-
ference.

Table 1. Experimental parameter used in calculation for

Fig. 3
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Fig. 4. Experimental voltage current characteristics in
the electrodialyzer of three compartments.
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Table 2. pH changes of diluted cells near electrode cells
configured as Fig. 1

Current  Dilute comp. pH Dilute comp.
density beside conc. beside
(mA/cm?) anolyte comp. catholyte
0.6 6.3 6.3 6.3
1.2 8.8 6.0 84
21 6.0 84 53
34 35 10.5 35
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Fig. 6. Experimental current voltage characteristics with
variation of flow rate in the electrodialyzer of
four compartments.
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: concentration [Kg-equiv/m?]

: half thickness of a compartment [m]
: diffusion coefficient [m?/s]

: electric field [volt/m]

: Faraday constant [coul/Kg-equiv]
:total current [Ampere]

: current density [Ampere/m?]

: length of compartment [m]

ZoOo—=r—mEmgoae

:number of moles transported per unit time
[Kg-mole/s]

: gas constant [Joule/°K/Kg-equiv]

: volumetric flow rate per channel [m?/s]

: temperature [°K]

: flow velocity [m/s]

: potential difference [Volt]

: width of a compartment [m]

E < 50X

2]0|A 2x}
: diffusion layer thickness [m]
sion flux [Kg:equiv/m?/s]
: equivalent conductance [Q 'm?Kg mole™!]
: mobility [m?/volt/s]
: specific resistance of membrane [£2-m?]

T = >‘€)O’7|J

o
o
X

: cation

[S RS

: anion

: concentrated

: diluted

:on membrane

OBQ—C

: center value
CEM : cation exchange membrane
AEM : anion exchange membrane
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