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Design of interface property in sheet-type all-solid-state iron-air batteries
and challenge for their improved high capacity

MATSUDA, Atsunori
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Iron is a low-cost, abundant, and environmentally safe metal. We are aiming
at the fabrication of sheet-type all-solid-state iron/air batteries using iron as an anode active
material. We have successfully prepared the iron core-carbon shell (Fe@C) particles from gels
consisting of polyacrylic acid (PAA) and FeCl3 based on their electrostatic interaction. By heat
treating and reducing the resultant gels in the inert atmosphere, Fe@C particles were loaded on
carbon paper or Ni foam about 10 mg cm-2. It was found there are no peel-off and no detachment of Fe
@C particles from the carbon paper or Ni foam even after the charge-discharge repeat tests. A
noteworthy finding is that by adding Na2S into the electrolyte the discharge capacity remarkably
increased to 500 mAh g-1(Fe). All-solid-state Fe/air and Zn/air batteries were fabricated using
sol-gel-derived KOH-Zr02 solid electrolyte and polymer binder such as polyvinylidene fluoride and
polyvinyl alcohol.
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