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Preparation and performance study of NiCoFe-based anode catalysts by
microwave hydrothermal method

CHEN Zhe™ , MENG Fan-hui, JIA Peng-fei, CHANG Xing, ZHANG Jin-liang, SUN Peng
(PetroChina North China Petrochemical Company, Cangzhou 061000, China)

Abstract: To address the common issues of uneven nucleation and long preparation cycles in traditional
coprecipitation and conventional hydrothermal methods for preparing anode catalysts, as well as the industry pain points of
sluggish kinetics of the oxygen evolution reaction (OER) in alkaline electrolysis water and the high cost of noble metal-
based catalysts,a microwave hydrothermal method was adopted to efficiently prepare NiCoFe-based ternary layered double
hydroxide ( NiCoFe-LTH) catalysts. The effects of metal ratios, microwave power, and substrates on the structure and
performance were investigated. Through various characterizations and electrochemical tests, a structure performance
relationship based on synthesis parameters was established.The results showed that the optimal performance was achieved
when the metal ratio was Ni:Co:Fe=1:1:1,the power was 800 W, and the substrate was nickel foam:at a current
density of 10 mA/cm? ,the overpotential was 227 mV ,and the Tafel slope was 24. 3 mV/dec ;in a three-electrode system,
the current density reached 700 mA/cm” at 1.55 V,and only 1.73 V was required for overall water splitting at this
current density. The microwave hydrothermal method enabled the rapid and uniform growth of the catalyst, forming a
three-dimensional flower-like structure ,enhancing the combination of active sites and interfaces,and accelerating charge
transfer.
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reaction; alkaline water electrolysis
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