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Fig.1 Schematic diagram of the experimental apparatus
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Fig.2 Effect of the anode material on cell voltage
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Fig.3 Solubility phase diagram of sodium carbonate
sodium bicarbonate
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Fig.4 Effect of sodium carbonate concentration on

cell voltage
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Fig.5 Effect of sodium carbonate electrolysis depth on

cell voltage
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Fig.6  Effect of sodium hydroxide concentration on cell voltage
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Fig.8 Effect of current density on membrane voltage

and cell voltage
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Application of membrane electrolysis in alumina production
by alkali-dissolution and carbonization-precipitation

ZHAO Feng YU Zhanglong NIU YinJian PAN JunQing CHEN YongMei WAN PingYu

(School of Science, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: The factors that directly affect ion exchange membrane electrolysis in alumina production by alkali-dis-
solution and carbonization-precipitation, such as the purification of the mother liquid, the design of the electroly-
sis cell, the electrode materials, the concentration of sodium carbonate, the electrolysis extent, the concentration
of sodium hydroxide, the operating temperature and the current density, have been investigated. Aluminates in
the mother liquid can be precipitated and filtered by adding sufficient sodium bicarbonate to regulate the pH val-
ue to under 10.2. The electrolysis technology used in the chlor-alkali industry can then be directly employed.
Suitable operating conditions for preparation of NaOH and NaHCO; by membrane electrolysis of Na,CO; were
found to be as follows: Na,CO; anolyte with concentration of 1.5 —1.8mol/L, NaOH catholyte with concentra-
tionof 5— 7 mol/L, temperature of 80 °C, current density of 1000 — 2500 A/m?, and electrolysis extent of
85% —90% . The cell voltage was decreased by 400 mV when the Ru-Ti anode was replaced by Ru-Ni, which
has lower overpotential of oxygen evolution, but the resistance of the latter to transpassive corrosion needs to be
improved.

Key words: ion exchange membrane; electrolysis; sodium carbonate; alumina; cell voltage



