ASEC The 5th International Electronic
Conference on Applied Sciences

04-06 December 2024 | Online

Electrodeposited copper Iin an electrochemical ammonia reduction reaction

Kuznetsova I.I.1, Kultin D.Yu.1, Lebedeva O.K. 1, Kustov L.M.%?
1 Department of Chemistry, Lomonosov Moscow State University, Moscow, Russia
2N.D. Zelinsky Institute of Organic Chemistry, Russian Academy of Sciences, Moscow, Russia

INTRODUCTION & AIM

Nitrate ions are widespread contaminants in agricultural and indusm
wastewater. Nitrogen compounds accumulate in groundwater, soil and air, which at

elevated concentrations cause health problems [1].
The electrochemical reduction of NO;™ to NH; is used to reduce the concentration
or completely remove nitrate ions. This process is quite complex and involves the transfer

of eight electrons and the formation of numerous highly reactive and unstable SEM image Cu
intermediates [2].
Transition metal catalysts including bimetallic catalysts and oxide forms have high

potential in the nitrate reduction reaction [3]. Copper-based catalysts show high catalytic

activity for the selective reduction of nitrate to NH; [4].
The aim of the study was to synthesis an electrodeposited copper-based catalyst

Cu

graphite electrode (NaN03+N3280d) Cu

= -4

and to determine the conditions for the electrochemical reaction of ammonia production
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* Work continues on the development of a catalyst based on copper and its oxides to )
improve reaction efficiency and nitrate conversion rate.

e This work could be a starting point for investigation of the mechanism of the nitrate

O n(NH,) denotes the amount (mol) of NH,
L Fis the Faradaic constant (96,485 C mol™1)
L Qis the total charge passed through the electrode

@ 8 is the number of electron (n) transfers required to form 1 mol of ammonia / _ reduction reaction on copper-containing including bimetallic catalysts. y
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