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Synthesis of Cu/Cu,O catalysts and their performance in

electrocatalytic nitrate reduction to ammonia
LI Song-ze, HU Mao-cong”

(Key Laboratory of Flexible Optoelectronic Materials and Technology (Ministry of Education) ,
Jianghan University, Wuhan 430056, China)

Abstract: Using copper foam as the substrate, CuO electrodes were prepared through pretreatment and air
calcination. Three types of Cu/Cu,O composite catalysts were successfully fabricated via an in-situ electrochemical
reconstruction method by reducing the electrodes at constant potentials of —=1.0 V,-1.4 V and -1.6 V (vs.Ag/AgCl)
in an electrolyte for 60 min.The catalysts consist of both Cu” and Cu" species, undergoing surface valence changes and
structural evolution during the electrochemical reduction process. Among them,Cu/Cu,0-2 composite catalyst reduced at
—1.4 V (vs. Ag/AgCl) exhibits optimal electrocatalytic performance for nitrate reduction to ammonia, achieving an

ammonia production rate of 5 704. 6 wg/(h+cm’) and a Faradaic efficiency of 98.7%.This work provides an effective

strategy for designing low-cost and highly efficient ammonia synthesis catalysts.
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