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The Behaviors of C1” and CO3 ~ in the
Cation Exchenge Membrane
Yujiro Kosaka
Hisashi Kisaki
Yoshihiro Fujita
The transfer rates of ClI7, COs™~ and water passing through the cation exchange
membrane, were measured for the purpose of the production of pure NaHCOs.
The transfer rate of COz ", which has reference to the current efficiency of this process

is affected by the flow of the water that passes through the membrane at the same time.

The diffusion rates of Cl°, which will become an impurity in NaHCOg, are not affected

by the flow of the water. The diffusion rate, however, decreases as the current density

increases. From these data we could determine the optimum condition for production of

pure NaHCOj.
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Fig. | The apparatus for sodium bicarbonate production.
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Fig. 2 Experimental apparatus for diffusion and electrolytic transfer

mearsurements.
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Table { Characters of the Cation Exchange
Membrane
Ion exchange capacity
0.83meq./Na* form D.M.
2.07meq/Na* form D.R.

measured Temp. 25~28°C

Conc. of NaCl Soln. (N) 0.5 1.5 3.0

o

Conductivity (mho/cm?) 0.22(0.28/0.33/0.37

(%)
Water content (% )D.M. base(30.1/28.5/26.1(23.7

Transport numb. txa* 95| 921 89

Water content (9 )D.R. base| 77| 71| 65

Conc. of NasCOg Soln (N) | 0.5| 1.5] 2.5

Water Content(9%)D. M. base|27.8|26.4|26.3(26.2

Water Content(9%)D. R. base| 69| 66/ 66 65
(1) BBREFE
AF A VTIEDO KM Na:COs ¥, fibic
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Fig. 4 Increasing rate of water at the side

of Na=COg solution.

Conc. of Nack (N)

1 1

1 L L
1.0 20 3.0
Conc. of Nap CO3 (N)

<
o
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HBRPDOLBEO < BATHD &, EEFRE
BDHE, Li2cos—— / La- =0.924 FHEE 10D
BH lizcos— / La- =1.25 (FNH 25°C)
DEEL, NFF ABEEA T NENMEERL T
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A4V OERCE T 2 5BEIIRD 5N KD 228,
Lmo ClI7 & 2ffip COs™ ik, EDIEEICHL
TRIDEHCHEL D 5 C i3IS ans & &
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Table 2 The ratio of the diffusion
coeflicient. (=Dcos™ /D¢i™)

NacCl
N
(N) :
Na2(303

1.5 3.0 5.0

a

0.5 0.55 0.54 0.62 0.66
1.5 0.51 0.53 0.64 0.60
2.5 0.49 0.50 0.54 0.60
3.5 0.47 0.53 0.57 0.59
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Fig. 6 Decreasing rates of COz™~ from
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" the electrical potential.
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Fig. 9 Transfer rate of water under
the electrical potential.

,L-EML
~ -
3 12k
E | Na; C0; Soln.
~ 257N Const
>‘|O~
e
S [ NaCe Soln.
58 05N
O o
o )
6-
e . LEN o
e
e 4F
2 L 3.0n
o 2f
a
T
i 1 L L i
£ P/ 3 4 5 6 7
3_2_ current Density (A/dm?)
o |
(]
54
Q L
5
—6-
_B-
-0t
-12
I.

Fig. 10 Increased water per unit electricity

at the side of Na=:COQj3 solnution.

175




18

NFF VEREEPCRT D Cl B COs™ D)

B0 ST BICHRZG b 2T ER VDN, M BZ2LH REAX R CERRERBLOOEHE

—7—~&D FWE AT, NaCl Era ke &
VD, BREEE2 AT A -4 —-& L TEFREITNE, X1
WKWART C &< A F— BN TR T 2D BH
5N %,

CORWE 2.5TN @ Na:COz BHRICHL, b 9
EREBEED2DH > NaCl BHRIREI K 1.8N 53
CEERLTND, ELTLDL ICEFLEDOREIC &
DIKDBED B & EWIT, BEKWKENC L 2 KO B
B BIREEW EBIRcH D, Nat 1mol 30y
4.2mol BETH D E¥bh b,

Transfer rate of water (Mol/F)

Na, C03; Soin.

= 257N const,
-8t
=10
_12_
Fig. 11 Transfer rate of water.
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Fig. 12 Conc.of Cl7, when it passes through

the cation exchange membrane.
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