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Production of Sodium Bicarbonate from Sea Water
using Jon Exchange Membrane

Hisashi Kisaki
Yoshihiro Hujita
Yujiro Kosaka

Sodium bicarbonate was produced from sea water which had been treated to eliminate
calcium ion with sodium carbonate. The principle of this process is an application of cation
selective permeable property through the cation exchange membrane.

This membrane was set in the electrolytic cell as shown in the following figure. Each of the

solutions was passed through its respective compartment.

Raw Refined
@ sea water

sodium ( Sodium

sea water bicarbonate bicarbonate )
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anode anion ex. m. cation ex. m. Diaphram Cathode

The anode was separated from refined sea water by an anion exchange membrane to prevent
the moving of hydrogen ion which was produced on it.

On the cation exchange membrane face the transport number for sodium and potassium ion
was 0.76~0.78, for magnesium ion 0.16, and for water 9~10 mol/F at current density of 2A/dmez.
The selectivity of cation exchange membrane for cation was 92~949; under this constitution
of electrolytic cell and independent to the rate of utilization of sea water. This efficiency
seemed to be the maximum value attainable by the membrane used at this concentration and
temperature.

By measuring the reaction rate and the solubility of magnesium carbonate in the saturated
sodium bicarbonate solution which is necessary to operate this process, We found that its
solubility was much higher than that in water, and that there was an induction period in the
process of crystallization in accordance with the function of the concentration of magnesium

ion.
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B F Cl mol/1 0.0013 — 0.0018 0.0019 0.0025 ) 0.0033
b C C1 eq/1 0.516 — 0.45 0.457 0.428 0.294
K PH - 1.91 . 1.92 1.89 1.64 1.28
‘ Nat+K+ 0.709 0.713 | 0.664 0.579 0.481 0.348
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0.334] 0.236] 0.178
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