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A Study on the Electrochemical Behaviors of Al-Ga Alloys in 8M NaOH Solution
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The electrochemical behaviors of Al-Ga alloys used for battery anode have been
studied by OCP measurement, cyclic polarization and anodic polarization experi-
ments and compared with that of pure Al in order to investigate Ga-induced
superactivation. As the electrolyte temperature is increased, the OCP of pure Al de-
creases rapidly and approaches to theoretical value of Al at higher temperature than
85C. The time lag needed to superactivation in Al-Ga alloy depends on the Ga
concentration and electrolyte temperature. Different from the case of pure Al, the
OCP of Al-Ga alloy is nearly constant after superactivation and ,therefore, this
represents that the dissolution of Al-Ga alloy occurs through the film having dif-
ferent characteristic from pure Al. In the cyclic polarization experiment, the
superactive — active transition during anodic scan occurs above Ga oxidation poten-
tial and the re-superactivation during cathodic scan occurs under the potential being
accompanied with Ga accumulation and micropit creation on the reaction surface.
After superactivation, the polarization behaviors of Al-Ga alloys are similar in all
compositions and independent of the electrolyte temperature. The polarization
curves of all Al-Ga alloys show the linear relationship having the slope of 0.433Q
cm? It also means that the dissolution of Al-Ga alloy is controlled by resistance
polarization.
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Table 1. Chemical compositions of Al-Ga alloys
(wt. %)

Component ) G4 Fe i

Alloy
aim Bal. 0.025 — —
Al-0.025wt.%Ga  ay Bal 0025 0.005 } 0.005 |
aim Bal. 0.05 — —
assay DBal. 0.046 0.005 ) 0.005 |
aim Bal. 0.1 — —
assay Bal. 0.098 0.005 ] 0.005 |
aim Bal. 05 - —
assay Bal. 0.48 0.005) 0.005 |
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A : Specimen F . Reference electrode
B : Teflon ring (Hg/HgO)
C : Luggin probe G : Heating element
D : Counter electrode(Pt mesh)  H : Electrolyte
E : Temperature sensor (8M NaOH)

Fig. 1. Schematic diagram of reaction cell.
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Fig. 2. Open circuit potential change of pure Al
with time in 8M NaOH.
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Fig. 3. Open circuit potential change of Al-Ga
alloys with time in 25°C, 8M NaOH.
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Fig. 4. Open circuit potential change of Al-Ga
alloys with temperature in 8M NaOH.

Table 2. Open circuit potential of Al-Ga alloys
in 8M NaOH

Alloy Open Circuit Potential(Vyygpe0)
25°C 50T 60T 70T 80T 85T 90T

Pure Al(99.997%) -1.55 -1.62 -1.66 -1.71 -1.76 -2.06 -2.06

Al-0.025wt. % Ga -1.80 -1.82 -1.80 -1.81 -1.83 -1.82 -1.82

Al-0.05wt. %Ga -179 -1.82 -1.81 -1.82 -1.81 -181 -181
Al-0.1wt.%Ga -1.80 -1.80 -1.80 -1.80 -1.80 -1.80 -1.80
Al-0.5wt.%Ga -1.78 -1.79 -177 -1.79 -1.79 -1.78 -1.78
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Fig. 5. Polarization behavior of Ga in 8M NaOH.
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Fig. 8. Cyclic polarization behavior of Al-Ga
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Fig. 7. SIMS profile of Al-0.05wt.% Ga alloy after
superactivation.
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Fig. 8. Cyclic polarization behavior of Al-Ga
alloys in 80°C, 8M NaOH.
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Fig. 9. Scanning electron micrographs of Al-0.05wt.%Ga Alloys during cyclic polarization in 25C, 8M
NaOH( X 2000).
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Fig. 10. The anodic polarization behavior of Al-Ga
alloys in 8M NaOH(a : 50°C, b : 80°C).
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