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Atomically dispersed Cu atoms on S-N co-doped carbon cathode for
inhibiting chlorates formation during electrolysis of dilute chloride solution
HOU Wei-qi, ZHANG Feng™ , HAN Peng-yu, LI Hong-yan, CUI Jia-li
(College of Environmental Science and Engineering, Taiyuan University of Technology, Jinzhong 030600, China)

Abstract: Cu-CNS @ NF, an atomically dispersed Cu atoms on S-N co-doped carbon cathode, is prepared via
pyrolysis method. The influences of cathode material on the formation of inorganic chlorates byproducts are evaluated
through using Ti/IrO,-Ru0, as the anode, with Cu-CNS@NF and NF electrodes respectively as the cathode. Under
identical experimental conditions,the formation rate of chlorates in the Cu-CNS@NF cathode system is only 79% that in
the NF cathode system.Characterization techniques including separate compartment stepwise reduction experiment, + H
quenching experiment, XPS, XAS, and electrochemical behavior are utilized to understand the mechanism behind the
cathodic suppression of chlorates byproducts during electrolysis of dilute chloride solution.It is found that the cathode
indirectly reduces the formation of chlorates by reducing intermediate products such as ClO; and ClO™, potentially
contributing to the inhibition mechanism of chlorates byproduct formation during the electrolysis process. Cu-CNS@NF
cathode doped with sulfur and nitrogen exhibits more active sites, reduces charge transfer resistance, enhances - H
adsorption capacity, and facilitates the reduction of intermediate products, leading to superior suppression effect. Further
study is also carried out to analyze the influences of current density,initial C1~ concentration, and initial pH on chlorates
formation.
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