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Abstract

In order to produce only a pH-controlled solution without discharging any unused solution,
this work has developed a continuous electrolytic system with a pH-adjustment reservoir
being placed before an ion exchange membrane-equipped electrolyzer, where as a target
solution was fed into the pH-adjustment reservoir, some portion of the solution in the
pH-adjustment reservoir was circulated through the cathodic or anodic chamber of the
electrolyzer depending on the type of the ion exchange membrane used, and some other
portion of the solution in the pH-adjustment reservoir was discharged from the electrolytic
system through other counter chamber with its pH being controlled as acid or base. The
phenomena of the pH being controlled in the system could be explained by the
electro-migration of the ion species in the solution through the ion exchange membrane under
a cell potential difference between anode and cathode and its consequently-occurring
non-charge equilibriums and electrolytic water- split reactions in the anodic and cathodic
chambers.

Key word : pH-control electrolyzer, ion exchange membrane, electro-migration,
electrolytic water—split reaction.
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1. Anode 2. Cathode 3. Ion exchange membrane 4. Feeding tank 5. pH-adjustment reservoir
6. Output pH measurement reservoir 7. Once-through flow 8. Internal circulation flow
9. pH-controlled outlet flow 10. pH data logger

Fig.l. A schematic diagram of an electrolytic system equipped with an ion exchange
membrane with one pH-controlled output
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Fig.2 pH changes in anodic and cathodic chambers of a divided cell with an anion exchange

membrane or a cation exchange membrane with electrolytic time at different initial pH
of 0.1 M Na2S504 solutions.
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Fig.3 Changes of the pHs at anodic(A) or cathodic (B) of an electrolytic system with an
internal cathodic (A) or anodic (B) solution circulation and an electrolytic system with
anodic and cathodic discharge solutions with time in the case of using a cation (A) or
anion (B) exchange membrane. '
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Figd. A schematic diagram to show the electro-migration of cation and its subsequent water
split reactions at the anode and cathode in a cation exchange membrane electrolytic
system with an internal anodic solution circulation and only one acidic-controlled

solution discharge.
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Fighb. A schematic diagram to show the electro-migration of anion and its subsequent water
split reactions at the anode and cathode in an anion ion exchange membrane electrolytic
system with an internal cathodic solution circulation and only one basic-controlled

solution discharge.
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Fig.6 Changes of the pH at the cathodic or anodic outlet of an electrolytic system equipped
with a anion or cation exchange membrane with an internal anodic or cathodic solution
circulation in a steady state with a change of applied cell voltage.
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Fig6 Change of the removal yield of carbonate ion in a solution by using an electrolytic
system equipped with a cation exchange membrane with an internal cathodic solution
circulation and its pH change of the anodic outlet solution from the system with time.
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