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Abstract; Since the new century,aluminum-air battery has become one of the most ideal energy batteries due to
its high specific energy, green environmental protection, economical, fast charging speed (mechanical charging) and
abundant anode resources. The open circuit voltage and anode activity of the alkaline aluminum-air battery are much
higher than those of the neutral salt system, but the hydrogen evolution corrosion of the alkaline aluminum-air
battery and the polarization of the aluminum anode during battery use are very serious, which greatly limited the
development of aluminum-air batteries. In this paper, the research and development status of alkaline aluminum-air
battery aluminum alloy anodes on anode slow release and polarization reduction are reviewed in the aspect of the
effects of alloying elements in aluminum alloy anode materials and related mechanisms, the influence of metal oxides,
the influence of impurity elements,the heat treatment of later alloys.the effect of grain refinement and so on, which
propose the next research direction of aluminum-air battery aluminum alloy anodes.
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Table 1 Comparison of performance of several anode materials for metal air batteries

Relative . Number of . Capacity Energy Volume energy Crust Crust
. Density/ . Theoretical . ., . ,
Anode atomic - electronic density/ density/ density/ abundance/ abundance
(geem™3) voltage/V ) .
mass transfers (A<heg™ ) (Weheg™ 1) (Weheem %) (get™ ) ranking

Li 6. 94 0.58 1 3.4 3. 86 13.3 7.1 20 31
Al 26.98 2.70 3 2.7 2.98 8.2 21.9 82000 3
Mg 24. 31 1.74 2 3.1 2. 20 6.8 11. 8 23000 7
Na 22.99 0.97 1 2.3 0.70 1.6 1.5 23000 6
Fe 55. 85 7.87 2 1.3 0. 96 1.2 9.4 41000 4
Zn 65. 39 7.13 2 1.3 0. 82 1.1 9.2 75 24
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Fig. 1 Aluminum air battery electrode reaction diagram
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Table 2 Properties of some alloying elements in

aluminum alloy anodes

Melting  Hydrogen Alkaline system .
Metal point  overpotential electrode potential S,ammuon
/C IV (vs SHE)/V in Al/2%

Mg 650 1. 47 —2.69 3.60(600 C)
Al 657 0.47 —2.35 -

Ga 30 — —1.29 6.00(600 C)
In 157 — —0.99 0.13(600 C)
Zn 420 1. 10 —1. 249 14. 6(600 C)
Sn 232 1. 00 —0.117 0.10(600 C)
Mn 1 250 0. 76 —1.56 1. 03(600 C)
Bi 272 0. 96 —0.46 <0.10(657 C)
Sb 631 0. 70 0.152 <C0.10(657 C)
Cu 1 080 0.59 —0.222 2.97(600 C)
Cd 322 0. 85 —0.783 0.25(600 C)
Fe 1 540 0.41 —1.437 0. 025(600 C)
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(a)Electron micrograph of aluminum/gallium alloy anode

after discharging for 4 s under 100 ) load

(b)Backscattered electron image of 99.999% high purity
aluminum anode with constant current discharge
at current density of 300 mA/em? for 5 min
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Fig. 2 Surface morphology of Al/Ga alloy and high purity

aluminum after discharge
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