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Synergistic Function between Cobalt and MoS, for

Electrocatalytic Hydrogen Evaluation

ZHENG Bo, CHEN Wenshu, GU Jiajun
(State Key Laboratory of Metal Matrix Composites, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: Nowadays, the energy crisis and environmental problems are increasingly severe, and it’ s urgent to find a re-
newable clean energy source. With its high energy density and environmentally friendly advantages, hydrogen is regarded as
an ideal energy carrier. One of the scalable and sustainable method, hydrogen evolution reaction, meets the future energy de-
mands. As a promising hydrogen evolution catalysis, MoS, has been widely studied, several methods has largely improved its
function in acid electrolytes, however, its function in alkaline electrolytes hasn’ t been effectively promoted yet. In this arti-
cle, the porous 2D MoS, is synthesized by hydrothermal method, then a low-cost simple electroplating method for Matel-
MoS, nanocomposites fabrication is provided. Experiments reveal that Co-MoS, has a superior catalytic performance with
small Tafel slope (81 mV + dev™') and long term of stability. In 1 mol/L KOH, the overpotiential is as low as 186 mV at a
current density of 10 mA + em™. Also, Co-MoS, performs better oxygen evolution reaction property, the overpotiential is de-
clined to 360, compared with 460 mV of the pristine MoS, , which means Co-MoS, is prospecting for efficient whole cell wa-
ter splitting reaction.

Key words: MoS,; synergistic function; hydrogen evolution reaction; oxygen evolution reaction; nano engineering
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Fig. 1~ Schematic illustration of the fabrication of Co-MoS,/CFC (a) ; SEM images of CFC (b) and MoS,/CFC (¢); TEM (d)
and HRTEM (e) images of Co-MoS, ; SEM image and EDS mapping of Co-MoS,({)
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Fig. 2 Electrochemical performance in 1 mol/L KOH: (a) LSV curves of several metal-MoS, composites and commercial Pt-C catalyst; LSV curves

(b) and Tafel plots (¢) of CFC, MoS,, Co, Co-MoS, and commercial Pt-C; (d) OER polarization curves of MoS, and Co-MoS, ; Nyquist

plots of M-MoS,(e) and CFC, MoS,, Co, Co-MoS,(f) measured at an overpotential of 300 mV; (g) LSV curves before and after 1000 CV

cycles; (h) E-t curve of Co-MoS, under 100 mA « ¢cm™ for 100 h
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