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Abstract

This work explores primary aluminum air batteries with high energy density and long-term storage. Several
commercial aluminums and a high-purity aluminum (99.999 wt.%(5N Al)) were selected for investigation.
Experimentally, AA1050 and 5N Al exhibited relatively stable electrochemical behaviors. Using KOH aqueous
solution as electrolyte and Pt/C-loaded carbon paper as air cathode, AA1050 and 5N Al showed energy densities
of 672 Wh/kg and ~3,000 Wh/kg, respectively. AA1050 and SN Al were assembled into prototype Al-air
batteries. The discharge voltages of those prototype batteries were 2.5-5.5V. The discharge times of those
prototype batteries could be varied from several hours to days, which are promising power sources for emergency
lighting systems and charger applications.
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Material Zn Mg Cu Cr Fe Si Ti Ni other Al

5N — 0.55" <0.4" 0.01" 0.38" 159" 0.03" - 0.01" <001"  >99.999
AA1050 <0.05 <0.05 <0.05 — <0.40 <0.25 <0.03 - - — >99.50
AA1100 <0.10 - 0.05-0.20 - <1.00 — - <0.15 >99.00
AA5052 0.10 2.20-2.80  0.10 0.15-0.35  0.40 0.25 - 0.10 — <0.15 Bal.
AAB061 <0.25  0.80-1.20 0.15-0.40 0.04-0.35 <050  0.40-0.80  <0.15 0.2-0.7 — <0.15 Bal.
AAT075 5.10-6.10 2.10-2.90 1.20-2.00 0.18-0.28  <0.50 <0.40 <0.20 - 0.13 <0.15 Bal.

"in ppm
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