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Abstract

In this study the power generation characteristics at room temperature of a fuel cell using the compacts of zirconium phosphate
(y-Zr(PO,)(H,PO,) - 2H,0) and alumina (Al,O,) powders carrying phosphoric acid (HsPO,), which exhibits high proton conduc-
tivity, as the electrolyte were investigated. When using a proton-conducting y-Zr(PO,)(H,PO,)- 2H,0 electrolyte and a <5%Pt-
C + H;PO,> composite electrode, the open circuit voltage (OCV) was 0.55 V and the maximum power output (P,,,,) was 0.020
mW-cm™. When using a <y-Zr(PO,)(H,PO,)-2H,0 + H;PO,> composite electrolyte with improved proton conductivity and a
<5%Pt-C + H;PO,>, the OCV was 0.73 V and the P,,, was 2.5 mW-cm ™~ When using a <Al,O; + H;PO,> composite electrolyte with
insulating AlL,Os instead of y-Zr(PO,)(H,PO,) - 2H,0 and a <5%Pt-C + H;PO,> composite electrode, the OCV was 0.75V and the P,.,
was 7.0 mW-cm™. Therefore, it can be concluded that both y-Zr(PO,)(H,PO.)-2H,0 and Al,O; powders function only as carriers
for H;PO,. When the effect of average particle size on power generation characteristics was investigated using Al,O; powder with
different average particle sizes (0.3 um, 0.7 um, 1 um, and 10 um), Al,O; powder with an average particle size of 0.3 um achieved
the best power generation characteristics (OCV: 0.84 V. P,.... 14 mW-cm™). Based on these results, we proposed a proton fuel cell
using inorganic electrolyte powder that can be fabricated at room temperature and in air in an experiment lasting approximately
three hours, and whose power generation characteristics can be measured.
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