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o: lon Tlux of cation.

Compartment I : 0.001 mol dm~3 KC1(100 c§3)
Compartment II: 0.01 mol dm™° HC1(100 cm?)

e: lon flux of anion.
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Fig. 7. Acetate ion concn. change

with time.

Cl1 type anion-exchange membrane.
O:0.01M CH=CO0H 0.1L; @ :0.01M NaOll 0.1L;
Ol type anion-exchange membrane.
A :0.01M CHzCOOM 0.1L; A:0.01M NaOIl 0.1L;
(1:0.01M CH=COONa 0. 1L; HE:0.01M NaOH 0.1L.
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Table 1 Coupling efficlencies of fon transport and electron transfer.

4-compartment

6-compartment 8-compartment B-compartment®

Ton flux _ fmol cu™2 minl}]  2.83x 109 1.98% 1078 1.85 % 1078 2.08x 1078
Circulating current [mA] 3,19 % 1072 2.23% 1071 2.08 x 1071 4.89x 1071
Membrane potential [mV] “118 236 as55 118
Resistance [Ql 997 231 258 117
Theoretical current [mA] 1.18 % 107% 1.02 1.38 1.01
Efficiency i%] 26.9 21.8 15.2 46.5
selectron transfer membrane: platinized platinum plate.
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Fig. 15. Relationship between concentration of
HCHO and flux: o, HSO3 type membrane; o, c1-
type membrane; Source phase, 1,3,10,30,100 mM
HCHO; Receiving phase, pure water.
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NEW SEPARATION METHOD WITH CHARGE-MOSAIC MEMBRANE SYSTEM

Manabu Igawa
Faculty of Engineering, Kanagawa University,

Summary

We have developed a macromosaic membrane system, where
anion-exchange membranes and cation-exchange membranes are alter-
nately arranged, and we have realized the neutralization dialy-
sis, the coupling of electron transfer to ion transport, and the
selective transport of organic nonelectrolytes in the system.

The neutralization dialysis needs a pair of ion-exchange
membranes and a cell similar to a macromosaic cell and is a very
effective deionization method on the basis of Donnan dialysis.
The ion-exchange rate across the membrane, which is the important
factor governing the desalination efficiency, was affected by the
salt, acid, and alkaline concentrations and the temperature and a
pure water of 3 Mohm'cm specific resistance can be readily at-
tained by this method.

If some of the anion exchange membranes in the system is
replaced by electron transfer membranes where ions can not be
.permeated but electron can be permeated, electrons instead of
anions are permeated across the membrane and a circulating cur-
rent is generated. Redox reaction is an electron transfer phe-
nomenon and it can be readily coupled to ion transport in the
membrane system comprising multiple steps of redox reactions.
Redox reaction causes ion transport or vice versa in this system
as 1n biological systems.

Organic non-electrolytes can be readily transported through
an ion-exchange membrane if they are converted to electrolytes in
the membrane. Aldehydes react with bisulfite to form hydroxyal-
kanesulfonates (HASA), which are the conjugate bases of strong
acids, and are able to be transported efficiently across an
anion-exchange membrane. Aldehydes can be separated readily from

other types of organic solutes via this method.
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