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Fig.1 Schematic diagram of the electrodialysis apparatus

cl,c2 : Catfon exchange membrane
A, A2 : Anfon exchange membrane
1,v chamber i Passed through 0.1 mo)-dm~3 NaCl sol,
at a flow rate of 3 ml.min-!
I chamber : 0.05 mol.dm=® NaCl sol, , or sample
solutfon was circulated at a flow
rate of 3 ml-min-!

1,V chamber : Fixed 0.01 mo).dn-? NaCl sol.
® : Anode
e : Cathode

Ares of membrane was 4 cm?,

i :4@

Fig.2 Cell apparatus for measuring limiting current

Ag-AgCl electrode

Cellophane

Ton exchange and holder

Sample solution ( 0.05 mol.dm-3 NaCl )

Ton exchange holder
( Vinyl chloride plate, 1 mm thick )

6 : lon exchange membranes ( C1,A2 )

PE T

Inlet area of the membranes(Cl,A2) was 0.0314 cm?.
Outlet area of the membranes was 0.1256 cm?.
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Desalting chamber

Anion-exchange Cation-exchange
membrane ( A2 ) membrane ( Cl
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¢ Neutorality disturbance Phenomenon
Desalting Concentrating
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concentration
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Boundary layer Q

Water dissociation layer

Fig.3 The illustrations of neutorality disturbance phenomenon and
water dissociation layer
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Current densfty ( mA-cm=2 )

Fig.4 Relatfonship between PH values of desalting chamber and
current density

(Desalting chamber was 0.05 mol-dmn~? NaCl aqueous solution
without Red Tide components. )
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Fig.6 PH values of I, Il and N chambers under the condition
of various current densities
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The movement of Red tide components in electrodialysis using
ion exchange membranes

Makoto Kogure,Toshio Sato,Tatsuo Tanaka

Department of Analytical Chemistry,

Showa college of Pharmaceutical sciences

Summary
The movement of Red tide components in electrodialysis and deposition
to the ion exchange membranes have been investigated.

Red tide cell(Chattonella antigua)suspended in 0.05 mol-dm~> NaCl aqueous

solution were passed through the desalting chamber in the experimental
apparatus at a flow rate of 3 ml:min~*,changing factor such as cell
concentrations and current densities.

The cation and anion-exchange membrane consisting desalting chamber
collected after 30 minutes beginning of the electrodialysis, limiting
current density of each membrane was measured and classification of
deposition matter was carried out.

It was clear that the deposition matter of cation-exchange membrane
was mainly Polysaccharide and that of anion-exchange membrane was
pigment and protein ,and that the limiting current density of cation-
exchange membrane was not affected very much ,but that of anion-exchange
membrane was cleary decreased. Especially ,the limiting current density
of anion-exchange membrane has been remarkable influenced by deposition
of pigment,was decreased by a little deposition.

These result suggested that the decreased of limiting currrent density
in the electrodialysis system when the Red tide component inflow was due
to decrease of limiting current density of anion-exchange membrane i.e.,

deposition of pigment and protein .
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