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Study of copper-ruthenium nanoparticles electrocatalysts for

nitrate reduction to ammonia
CHENG Zhi-yuan, ZHANG Jia-le, ZHENG Ya-rong "
(School of Chemistry and Chemical Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: As a green alternative, the electrochemical nitrate reduction reaction (e-NO,RR) enables the conversion
of nitrates from industrial wastewater and domestic sewage into ammonia using renewable energy. However, e-NO,RR
catalysts often face challenges such as insufficient activity and stability. Herein, copper ruthenium nanoparticles supported
on carbon black ( CuRu/C) were synthesized by a simple Joule heating method. The morphology, composition and
structure of the catalyst were investigated by various characterization methods.The electrochemical test show that CuRu/C
exhibits the optimal NH; yield rate and faradaic efficiency (FE) at —0.4 V versus reversible hydrogen electrode (vs.
RHE) .Furthermore , there is no obvious attenuation of the performance and FE is above 75% after 6 cycles of electrolysis
experiment. Encouraged by its excellent ammonia yield,the CuRu/C electrode was employed as a cathode to assemble a
Zn-nitrate battery, which achieved a power density of 5.407 mW/cm’, indicating its promising potential in energy
conversion and storage.
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