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Abstract : Alkaline water electrolyzers (AWE) and polymer electrolyte membrane (PEM) water electrolyzers

have been demonstrated as large-scale hydrogen generators. However, the electrolysis efficiencies of AWE and

PEM are low due to high operating voltage. Solid oxide electrolysis cells (SOEC) can be operated at thermoneutral

voltage, realizing high electrolysis efficiency. Proton-conductive ceramic electrolysis cells (PCEC) can decrease

the operating temperature compared to SOEC, contributing cost reduction. However, PCEC indicates hole

conductivity, decreasing the hydrogen evolution rate due to low Faradaic efficiency. Further decreasing the

operating temperature to 573-673 K is expected to improve the electrolysis efficiency, and to apply an ammonia

electrochemical synthesis using PCEC.
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Fig. 1 Temperature dependence of enthalpy AH, Gibbs Free
Energy AG, and entropy TAS.
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(b) Protonic ceramic electrolysis cell
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Fig. 4 Current dependence of heat balance for PCEC.
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