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On the Electrodialytic Concentration of Dilute Sodium
Carbonate Solution by the Multi-Membrane System

Yujiro Kosaka

Noriaki Emura

The processes of electrodialytic concentration of dilute sodium carbonate solutions or
mixture of sodium carbonate and sodium chloride solutions by the multi-membrane system
was studied fundamentally, with a view to ascertain chiefly the relations between current
efficiency and the operational conditions.

It was observed that the current efficiency of Nat was little affected by changes in
concentration or composition of the dilute solutions or current density. And the current
efficiency of COu™” increased with increasing current density and decreasing concentration
of the dilute solution, while the opposite results were seen in Cl .

It was also observed that Ci” is subject to more selective cocentration as compared
with CO3™". This is presumably due to a high selective adsorption of C1” in anion exchange
membranes used. It was further noted that the ratios of transport numbers of CO3™~ and CI~
gradually approached to that of free solution with increasing current density. The results

are obtainable regardless of concentration and composition of the solutions.
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Table | Concentration of the solution in each compartment

Concentration of solution in the I and Initial concentration
Series IV compartments (N) of solution in the I
No. inlet outlet compartment (N)
. NasCOg NaCl NazCOz | NaCl NaosCOs | NaCl
1 0.50 0 0.49 0 2.0 0
2 o 0.40 0.10 0.395 0.095 2.0 0
3 0.30 0.20 0.295 0.19 2.0 0
4 0.10 0.15 0.09 0.14 2.0 0
5 0.15 0.10 0.145 0.09 2.0 0
6 0.20 0.05 0.19 0.045 2.0 0
7 0.25 0 0.23 0 2.0 0
8 0.10 0 0.08 0 2.0 0
9 0.08 0.02 0.065 0.015 2.0 0
10 0.06 0.04 0.05 0.03 2.0 0
11 0.04 0.06 0.035 0.05 0.8 1.2
12 0.20 ‘ 0.05 0.19 0.045 1.6 0.4
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Fig. 2 Current density vs. Current efficiency
(Numbers refer to series.)
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Table 2 Difiusion rates observed and Calucu-
lated from Fig. 5, in series 12.
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Table 3 Selectivity coefficient for carbonate-
chloride exchange with anion ex-
change membrane.

Expt. No. 1 2 3
Ceos+Car (N) 1.99 1.99 0.25
Ceos/Cay 3.98 3.98 4.00
Ceos/Co/

Cola/Cor | 0-082 | 0.087 | 0.19

C and C refer to concentration of internal
and external solutions, respectively.
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Fig. 7 Transport numbers for CO3™~ and CI~
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C— refer to that in free solution, and
number refer to series)
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