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Electrochemical synthesis of ammonia on room temperature allow for use of natual
energy
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Electrochemical synthesis of ammonia was carried out using gas diffusion
electrodes(GDE). GDE was used commercially available one and prepared from Pt,Ru/C catalyst powder
as the cathode. The nitrate ions in the aqueous solution and nitrogen gas were used as nitrogen
sources. On the electrolysis experiment of nitrate ions, the reaction rate of nitrate ions reached
at 57% at 0.6V. But the current efficiency of NH3 synthesis is about 3-5%. In this case, the NH3
amount is increasing with increasing pH value. It is considered that NH3 synthesis is inhibited by
the too much hydrogen generation due to the excess H+ supply from anode side. On the electrolysis
experiment of nitrogen gas, NH3 yield is low due to the excess H+ supply causes too much hydrogen
generation and low potential electrode of cathode.
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Fig.1 Effect of reaction time on the NOs™ reaction

ratio (e) and current efficiency ( ) at 0.6 V.
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Fig.2 Effect of reaction time on the NHz yield (a)

and current efficiency () at 0.6 V.
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Fig.3 Effect of pH in the solution on the NOs
reaction ratio (e) and current efficiency ( ) a 0.6 V.
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Fig.4 Effect of pH in the solution on the NH3 yield
(a) and current efficiency ( ) at 0.6 V.
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