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In this study, VNO.9, a well-known rock-salt type metal nitride, exhibits
hydrogen grain boundary diffusivity, which can be interpreted as a "hydrogen spillover”™ in the
internal surface of the polycrystaline bodies. VNO.9 was found to efficienct cathode materials for
electrochemical ammonia synthesis by H20-N2 coelectrolytic H+-SOC. Analysis of electrochemical
hydrogen pumping revealed that the VNO.9 cathode effectively suppress hydrogen evolution reaction at

the surface, while having hydrogen permeability due to hydrogen ion grain boundary diffusion.
Therefore, a faradaic efficiency of 12% for H20-N2 co-electrolytic ammonia synthesis was achieved
using a cell with a Ru-loaded VNO.9 cathode.
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Tablel. N2 H»0 Ru/VNo.g

Cathode Electrolyte | rums Nnys (%0) Temp /
(mol cm ? °C
s Y

VNo.o/Ru BZCYYb44 | 3.0 <10 ° 12 600

11

Ru-Ag SCY 9.1=<10 ¥ |- 650

Ni-BCY BCY(NIO) |2.79 <10 % |0.15 500

Ag BZY 49> 10 * |0.46 550 °C

LSCF BZY 85>=10 * |0.33 550 °C

BZCYYb4411: BaZro,4Ceo,4Yo,1Ybo,103.5; SCY: Sfceo,ngbo_0503.5; BC: Baceo,gYo,103.5; BZY:

BaZrogY 0203-5 and LSCF: Lag.6Sro.4C00.2F€p.803-5
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