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The Preparation of Pottasium Carbonate

The transfer rate of each K*, Cl~, COz ™~

Hisashi Kisaki
Teruaki Sugioka
Yujiro Kosaka

and water passing through the cation exchange membrane

was measured with the production of K»COjz in view.

In order to get as high a concentrated solution of K2COs as possible, we combined KC! solutions
(1,2,3,N) and K2COjg solutions (4,6,8N) which had been separated by the cation exchange membrane,

and then electrolysed these solutions under the condition in which the current density was maintained

at 0.63~7.0 A/dm?.

The larger the concentration difference between KCI and K2COs solutions, the larger the transfer rate

of water became, and only diluted KsCOg solution was obtained as the result.

It was also found that as the concentration of KCI solution, which was used, increased, K+COs solu-

tion became more contaminated by CL~

When a small current density was applied, this process was found to be impractical. But, at in all

cases, the current efficiency was very good, because the large quantity of water pearmeates through the

membrane to the cathode.
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Fig. 1 Experimental apparatus for electrolytic
transfer measurements.
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Table 1 Migration rate of K*+(meq./dm?2+hr.)

Cone.C.\DJ(A/dm?)| 7.0 5.0| 3.0\ 1.5| 0.65
N N
41 262 | 186 | 12| s6| 23
6—1 957 | 185 | 112| 57| 2
8—1 260 | 185 | 110 | 56| 24
42 o61 | 185 | 110 | 54| 23
6—2 056 | 184 | 107 | 54| 23
8—2 258 | 185 109 56 24
4—3 o959 | 184 | 108 | 53| 24
6—3 o6 | 185 | 108 | 55| 24
8—3 o5 | 185 | 109 | 55| 24
Theo: o61 | 187 | 112 | 56| 24.3
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Fig. 2 Transfer rate of water (at Room Temp.)
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Table 2 The ratio of pearmeated water based
on osmotic pressure difference. (%)
Current Density 3 A/dm?

KCI )
M\ 1 x 2 x 3 x
4 x 42 | 41 37
6 n a4 45 41
8 47 45 44

Table 3 Migration rate of Cl” (meq./dm?2:hr.)

Conc.\NC.D.(A/dm=)] 7.0 | 5.0 | 3.0 | 1.5 | 0.65
N N
4—1 0.4 0.8 1.8 3.6/ 5.7
6—1 0.7 1.5 2.4 4.9 6.9
8§ —1 1.6/ 3.5 5.9| 8.9 12.%
4-—2 4.5 6.1 6.8 7.8 10.%
6—2 5.4 6.2 7.0 9.8 13.9
8—2 7.1 9.5 11.8 15.2| 18.0
4—3 7.8] 10.2) 13.3] 16.1] 18.%
6—3 8.5 14.1| 15.0/ 18.6| 21.8
83 . 11.4] 15.3) 17.7| 22.5 25.7
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Table 4 The concentration of CI” when it is
passing through the cation exchange

membrane. (eq./l)

Cone.\C.D.(A/dm?)| 7.0 | 5.0| 3.0 | 1.5 | 0.65
NN
4--1 0.02[ 0.04] 0.13 0.50| 0.94
6—1 0.02| 0.07) 0.15{ 0.48 0.78
8§—1 0.04| 0.12 0.27] 0.56| 1.07
4-—2 0.17| 0.32 0.54] 0.93 1.58
6—2 0.20 0.30[ 0.51| 0.99| 1.67
8§—-2 0.19 0.35 0.64; 1.15] 1.75
4—3 0.41] 0.70] 1.36| 2.72| 4.6
6—3 0.37/ 0.79| 1.25 2.07| 3.4
8—3 0.42] 0.72| 1.15/ 2.15 3.2
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Table 5 The concentration of K* when it is
passing through the cation exchange
membrane. (eq./})

Cone.\C.D.(A/dm=2)| 7.0 | 5.0 | 3.0 | 1.5 | 0.65
N N
4—1 10.2] 9.1| 8.2 7.5 4.8
6—1 9.0/ 8.4 7.1 6.2 4.0
8—1 6.8 6.1 5.2 4.1 3.0
4—2 10.4[ 10.0] 9.1 7.3 4.9
6—2 9.4 8.7 7.9 6.2f 4.5
82 3 7.0, 6.4 5.3 3.8
43 14.0| 13.0| 12.5 11.7] 10.0
6—3 11.4| 11.0] 10.2] 9.3 8.3
8—3 9.8/ 9.5 8.3 7.3 6.2
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