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One-step hydrothermal synthesis of 3D flower-like array CosSe/M 0S,@TM

as efficient oxygen evolution electrode

WEI Xueling, BAO Weiwei, JIANG Peng, Al Taotao, LI Wenhu, ZOU Xiangyu*
( School of Material Science and Engineering, Shaanxi University of Technology, Hanzhong 723000, Shaanxi, China )

Abstract: CosSg/MoS,@TM electrodes with different array structures were fabricated in situ on titanium
mesh (TM) by one-step hydrothermal method using ammonium molybdate tetrahydrate, cobalt nitrate
hexahydrate and thiourea as raw materials. The structure of CooSg/MoS,@TM was regulated by changing
the molar ratio of cobalt, molybdenum and sulfur in the raw materials. The phase analysis and morphology
characterization of CoySs/MoS,@TM were carried out by SEM, XRD and XPS. The electrocatalytic oxygen
evolution performance of CosSg/MoS,@TM was evaluated in 1 mol/L KOH electrolyte. The results showed
that CoySg/MoS,@TM with 3D flower-like structure was prepared when the molar ratio of cobalt,
molybdenum and sulfur was 10 : 14 : 600. The overpotential was 271 mV at a current density of
10 mA/cm” and the Tafel slope was 88.5 mV/dec, exhibiting good oxygen evolution stability and durability
and excellent electrochemical performance.

Key words. one-step hydrothermal method; electrocatalytic oxygen evolution; Co9Sg/MoS,@TM;
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Fig. 1 XRD patterns of as-prepared electrodes
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Table 1 Performance comparison of Co, Mo and S composite catalysts for OER electrocatalyst in recent years
1AL SFEA/mV  Tafel &% /(mV/dec) P i TR HE A A TR EZ BTN
CoySs/MoS, 271 88.5 1.0 mol/L KOH ™ —H 3L
Co;S,@MoS, 330 59 1.0 mol/L KOH GCE EZ [22]
C0sSsQD/MoS, 340 — 1.0 mol/L KOH GCE EZ7 [23]
C0sS5-M0S,/NCNAs 340 84 1.0 mol/L KOH CNF 2 [24]
C09Ss/MoS, 342 94 1.0 mol/L KOH GCE S [25]
C09Ss/MoS, 430 61 1.0 mol/L KOH CNF Wi [26]
CoSOH/Co(OH), 310 90 1.0 mol/L KOH CFP LEZ [27]
Co-MoS,/TiO, HSs 317.5 125.9 1.0 mol/L KOH NF LEZ [28]
CoMo00,-Co(OH), 318 89 1.0 mol/L KOH GCE e [29]
Co,Mo,@NC 330 48.7 1.0 mol/L KOH GCE —# [30]
Co,Ss-NSHP 350 103 0.1mol/L KOH CNF 3 [31]
MoS,/CoMo,S, 360 95 1.0 mol/L KOH GCE Wi [32]
C0yS5/CS-800 370 98 1.0 mol/L KOH GCE Wi [33]
C0oSs/ZnS/C 390 144 1.0 mol/L KOH RDE S [34]
CoMOoNiS-NF-31 430 51 1.0 mol/L KOH NF —% [35]
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