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Abstract

In this study, the binary Zn-(0-5wt.%Mg) and Zn-(0-5wt.%Bi) and ternary Zn-3wt.%Mg-
(0-3wt.%)Bi alloy system were prepared by melting and casting method. The experimental
alloys were characterized to obtain chemicals and minerals composition, microstructure, self-
corrosion, electrochemical behavior, and type of oxide products after charging in zinc-air
battery. For binary Zn-Mg system, that microstructures of the zinc-magnesium alloys in
hypoeutectic composition (0.1-1.0 wt.%Mg) contained the primary phase which is zinc-rich
phase and eutectic structure. The grain size of the primary phase decreased with increasing
the amount of magnesium content. Mg,Zn,; phase appeared at 1.0 wt.%Mg with primary zinc-
rich phase. The composition closed to eutectic point (3.0 wt.% Mg) has almost fully eutectic
structure consisting of Mg,Zny; and zinc-rich phase. In the range of hypereutectic composition
(5.0 wt.%Mg) had primary phase of MgZn,, and the grain size of the primary phase increased
with increasing of magnesium content. For binary Zn-Bi system, zinc and bismuth do not
dissolve or react to each other to form any intermetallic compound. The alloy with 1.0 wt.%Bi
is closely to monotectic which contains particle of Bi and matrix of Zn. For ternary Zn-Mg-Bi
system, the eutectic composition of binary Zn-Mg system was selected to be a basic of ternary
system. The main structure was eutectic consisting of zinc-rich phase and intermetallic
structure of Mg,Zy;. Bismuth reacts with magnesium to form Bi,Mg; and primary zinc phase

increased with increasing the addition amount of bismuth. From potentiodynamic polarization
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test, hydrogen evolution was generally postponed for the cases of Zn-Mg alloys as compared
to pure zinc. Corrosion potential was not significantly affected by Mg addition into Zn, while
the corrosion current density was significantly increased especially for the case of alloy with
3.0 wt.%Mg as compared to that of pure zinc. It can be proposed that, due to its relatively
higher hydrogen overpotential and uniform corrosion in KOH solution, the eutectic 3.0 wt.%Mg
can be an alternative to pure zinc for use as metal anode in applications related to alkaline
electrolyte. Bismuth content added into zinc alloy increased corrosion resistance of Zn-Bi
alloys in 6 M KOH solution according to self-corrosion test. Addition of bismuth to Zn-3wt.%Mg
alloy could improve the self-corrosion resistance. Oxide product on pure zinc and Zn-3wt.%Mg
anode after discharged was characterized by XRD, SEM-EDS, TEM and STEM-EDS. It was found
that the oxide product on pure zinc anode contains ZnO, ZnO, and Zn(OH), and on Zn-

3wt.%Mg consisting of MgO, MgO, and MgO,.
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