7950 EEE SRR CEE AR R LR R S

BRI EREANEE LR REENIE

Applications of intermetallic catalysts in electrocatalytic ammonia
production reaction

75541 B
Nai-Hung Wang Ching-Wei Tung
R R B T 2 HERHCREM R TR &

L

FF HEER LR SRS - R4 E ERAE SR - SRHHis - AR0E - &
TEEGE - WRENERGH o B LR S R R E B A RS (- A TR A SRR =B N AYRME
PR - AWt reaestay s B L a?lE REEEE - HEABRHI SRS E T E - B
TLRAILAREF B LT LRV E 4518 > SEIE(LE P RIEVIRVRIT /] - (FE L2 LR FARE - 14
GlES X FHRRBOERE T G - GREUR > SV R LR IERET | R 28 30 -
0.8 V(V vs RHE)FEUAI SRR EEE 95% - MR el & R B — 04 - (kP OER e T (BER
EREIR IR AIERE AV AL i HE AV SRR M B = e BV

R ML - ERAELNIE - SBREELE - SRR

Abstract

Ammonia, as an important chemical raw material and clean energy carrier, is primarily produced industrially via
the high-energy-consuming and high-emission Haber-Bosch process. To achieve green and sustainable ammonia
synthesis, nitrate reduction reaction (NO3RR) to ammonia overcomes the limitations of the Haber-Bosch method,
which requires high temperature and pressure. In this study, we designed an Fe/Sb intermetallic compound as an
electrocatalyst, featuring a unique crystal structure and electronic modulation properties. The incorporation of Sb
tunes the electronic structure of Fe, optimizing the adsorption of oxygen-containing intermediates and enhancing
stability during electrocatalytic cycles. In situ X-ray absorption spectroscopy was employed to analyze its reaction
behavior. The results show that the Fe/Sb catalyst exhibits excellent ammonia selectivity in alkaline media,
achieving a Faraday efficiency of 95% for ammonia at -0.8 V (V vs RHE). Furthermore, in situ spectroscopic
results reveal that the valence state of the Fe catalytic center undergoes minimal changes during the reaction,

demonstrating its superior structural stability and high catalytic activity.
Keywords: Electrochemistry, Ammonia production reaction, intermetallic catalysts, In situ X-ray spectroscopy
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