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Electrochemical Promotion of Ammonia Synthesis in Electrolysis Cells with High
Conversion Efficiency
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An electrochemical cell using a phosphate-based electrolyte was fabricated,
and NH3 was synthesized electrochemically from N2 and water vapor in a temperature range around 200
° C under atmospheric pressure. It was found that NH3 is not produced in Fe-based cathodes unless a
voltage is applied, but NH3 is produced by applying a voltage and supplying H+, and N2H4 is also
produced in addition to NH3. In situ infrared spectroscopic measurements of the developed electrode
surface confirmed that N2Hx species were generated by applying voltage at 220° C, and the peak
intensity increased with applied voltage. A response study in which the current is interrupted from
the polarized state suggests that the decrease iIn the NH3 formation rate under high current
densities is due to the decrease in the number of adsorbed nitrogen atoms and hydrogen atoms/H+ on
the electrode surface.
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