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Abstract:

In this study, several composites were fabricated by addition of zirconium oxide nano-particles to the Al-Mg-
Sn-Ga alloy with stir casting method. The corrosion behavior of the alloys were evaluated by determination of
self-corrosion, open circuit and closed circuit potentials and anode efficiencies. Also, the microstructures of the
alloys were studied by optical microscope and scanning electron microscope (SEM). In order to separate ZrO;
nano-particles before adding to the melt, some pre-treatment methods with aluminum powder were investigated
and the effectiveness of these methods in the distribution of nano-particles in final composites was studied. It
was found that mixing of ZrO, nano-particles with aluminum powder and mechanical milling in the presence
of ethanol and then making the pellets from the dry mixture and eventually importing the pellet into the molten
aluminum containing alloying elements yields more favorable results than other methods. Anode efficiencies
of the alloys containing 0, 0.05, 0.1, 0.2, 0.4 and 0.8 wt.% of nano- particles of zirconium oxide at current
density of 0.6 mA cm2 after 14 days of immersion in the 3 wt.% NaCl electrolyte were measured 59.0, 64.4,
77.9, 82.9, 83.1 and 83.8 percent respectively which increased with current densities. The obtained results
showed that with increasing the concentration of ZrO; nanoparticles in the composites, the self-corrosion rates
were decreased and the anodic efficiencies increased, correspondingly..

Keywords: Nano Zirconium Oxide, Aluminum Battery Anode, Composite, Self-Corrosion, Anodic
Efficiency.
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