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Fig. 2 Electric potential in fluid film

HEVIIEBEOE S SIS 5 L, BBICKEL L>TH

D, FrEDBRBEXMIFT 7201213, ZOBEMAEIC
LT B EBAELIE»SEINL 2T UZ R 5w &A%
bhdb, Tl AF VIZZOBMABRIZH > TREIT 5 7-
O, BREICIE L 2 IO TIE L, BESAM b AT 5
CEDbhDL,. Lo T, TNSDZ ESERBIES
LWIIEBEOE S oint, MEEO LA EZH EFRIC
KofhzEGIESRITHRNE % 5.

WIS, RS SEAEL, BEENTOA + o
BTSN B ERE L7z & & OBENTORES G, &
WA DWT, BENT B A F v ORBBEIE S X OHLERE
NS b LCRE L. ZoOMNEYEIZIE X 0.01
cm, BEFEEEDOIEZ120.02cm, 14 UEBEIER L OIET
FREOMHEIZHI R OO N4y, EREEZ 0.03 (A/cm?) &
L7z, 29 L CROZZIRES i, B % Fig. 31”7,
Fig. 3 75, fF5WEOFAEILIRI 2B 2 Ei i % K
TR, HWEMEREREECLRIMEREZT SR TE
WichbZ enEZOND.

2.2.2 BURFERC X 2o

FERE LT, ANDOAEY () % B = M m (2 B4 L
TEN #ATo 72, 2iEIZ Fig. 4 R T X9 2 Tilgk
ETHhOHHE L, EESCHRER A2 ) =0y 7 THIE L

0.5

0
. 04F
[e] —~
=z =
X <
< 03 F
£ <
§ -0.05 4
T 02+ &
i ]
I
oo - B
eI
0 . L -0.10
0 0.005  0.010  0.015 0.020
FREHE x(cm)

Fig. 3 Concentration distribution and electric potential
distribution when the fouling layer adhered to the
ion-exchange membrane
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Abstract

Factors Affecting Concentration Polarization in
Ion-Exchange Membrane Electrodialysis

Masami Hasecawa

The mechanism of the water-splitting phenomenon which gives rise to issues in an ion-exchange membrane electrodialyzer was ex-
amined. The potential gradient and the concentration distribution in the fluid film formed on the surface of the ion-exchange membrane
were expressed as a model equation.

As a result, the ion concentration was found to decrease linearly as the thickness of the fluid film increased. Moreover, the inclination
of the plot increased with the current density. The potential gradient in the film became large in the curve upon reaching the thickness
of the film. The potential gradient increased in the curve with the thickness of the film, while the inclination of the curve increased
markedly when the current density increased. When the fouling layer adhered to the ion-exchange membrane, it appeared that the po-
tential gradient further increased in the model calculation.

Then, the fouling layer was simulated by placing a filter paper on the ion-exchange membrane, after which an electrodialysis experi-
ment was performed. With the existence of such a fouling layer, the water-splitting phenomenon arose despite the current density being
low. Therefore, it was concluded that the cause of the water-splitting phenomenon is the concentration polarization by the formation of
the fluid film, which is understood to accelerate the concentration polarization due to the existence of the fouling layer.



