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Abstract To improve the performance of aluminum-air batteries, it is very important to understand the
effect of electrolytes on the electrochemical properties of electrodes. In this study, the effects of electrolyte
cations on the electrochemical redox reactions proceeding at the negative and positive electrodes were
investigated using electrolytes having the same anion but different cations such as NaCl, LiCl, CaCl,, and
ZnCly. It was confirmed by discharge test, scanning electron microscopy and X-ray diffraction analysis that
electrolyte cations affect the discharge potential and specific capacity of the electrode. Precipitates were
formed on the surface of the positive electrode by Ca?" and Zn?' ions, resulting in degradation of the
performance of the positive electrode. In addition, Ca®" ions passivated the negative electrode and
accelerated the performance degradation. This suggests that the positive ions of the electrolyte have
different effects on the electrochemical performance of the positive and negative electrodes.
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Fig. 1. Discharge (a) potential and (b) voltage
curves of the aluminum-air cells in
various electrolyte solutions
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Fig. 2. Optical images of pristine (a) negative and
(f) positive electrodes and discharged (b—e)
negative and (g-j) positive electrodes in
various electrolyte solutions
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Fig. 3. Discharge voltage curves of the aluminum-
air cells at (a) 2-10, (b) 0.2-1, and (c) 0.2
mA cm? in various electrolyte solutions
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Fig. 4. SEM images of the negative electrode surface (a) before and (b—e) after discharge at 10 mA cm™
for 10 hours in (b) 1.1 M ZnCl, (c) 1.0 M CaClz, (d) 1.0 M LiCl, (e) 1.0 M NaCl solutions

3010

Fig. 5. SEM images of the positive electrode surface (a) before and (b—e) after discharge at 10 mA cm™
for 10 hours in (b) 1.1 M ZnCl,, (c) 1.0 M CaCl,, (d) 1.0 M LiCl, (e) 1.0 M NaCl solutions
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