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Electrochemical Properties of Ion-exchange Membranes

Yujiro Kosaka

Noriaki Emura

For the industrial process of electrodialytic concentration of brine by the multi-membrane
system, a strong acidic cation-exchange membrane and an anion-exchange membrane
containing both strongly and weakly basic exchange groups have bezsn prepared on a large
scale in our laboratory.

The following electrochemical parameters of these membrans were measured ; ohmic
resistance, diffusion rate, osmotic flow rate, membrane potential, true transport nnmber,
electroosmotic flow rate, limited current density and degree of swelling.

The tests showed that these membrane had more excellent properties than had been reported
in many literatures. And based on these experimental results, current efficiency, moles of

water increased per faraday and concentration of sodium chloride solution were also

calculated when 0.5N sodium chloride solution was stationarily electiodialized by using

membranes discribed above.
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Fig. 1 Apoaratus for measuring membrane
resistance. "
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Fig. 2 Resistance of membranes equilibrated
with NaCl solutions.
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Fig. 3 Resistance of membranes at various
temperatures.

A ; cation exchange membrane in 0.5N
NaCl soln.

B ; cation exchange memnrane in 0.5N
CaClz soln. '

C ; anion exchange membrane in 0.5N
NaCl soln. (pH7~9)

D ; anion exchange membrane in 0.5N
NaCl soln. (pH 2.3~2.6)
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Fig. 4 Diffusion rate coefficients of NaCl
through the ion exchange membranes
as a function of
difference.
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Fig. 5 Osmotic flow rate coefficients of
water through the ion exchange
membranes as a function of concent-
ration difference.
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Fig. 6 Transport number calcurated from
membrane potential measurements.
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Fig. 7 True transport number as a function
of concentration.
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Fig. 8 Electrodsmotic water transport as
a function of concentration.
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Fig. 9 Limited current density as a func-
tion of concentration.
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with various concentration of NaCl
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Fig. 11 Concentration of NaCl solution
obtained by the stationary electro
diatytic concentration of 0.5N NaCl
solution, calculated from equetion (15)
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