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Fig.1 XRD patterns of CoS,, CTAB+CoS, and CoS,/A-CSs
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Fig.2 SEM images of CoS,(a), CTAB+CoS,(b) and CoS,/A-CSs (c)
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Fig.3 TEM (a) and HRTEM (b)images of CoS,/A-CSs (the insert of Fig.3b is fast Fourier transform)
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Fig.4 Polarization curves of various catalysts in 0.5 mol/L H,SO, solution with a sweep rate of 3 mV s’

(a). Tafel plots of various catalysts (b). EDLC values of various catalysts at 100 mV vs. RHE as a function of sweep rate

(¢). Nyquist plots of various catalysts at 170 mV vs. RHE, the inset is the modified Randles equivalent circuit (d)
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Preparation and Electrocatalysis Hydrogen Evolution Research of
Cobalt Nanoparticles Supported on Carbon Spheres

GAO Sen, YANG Mao-xia, LI Shao-min, MEI Jun, XIE Song*, LIU Hao"
( Chengdu Green Energy and Green Manufacturing Technology R&D Center, Chengdu Science
and Technology Developmeni Center of CAEP, Chengdu 610207, China)

Abstract: With one-step hydrothermal method, CoS, nanoparticles were fabricated on the surface of carbon spheres
(CSs) by introducing the carrier carbon spheres and surfactant CTAB. Compared with CoS,, CoS,/A-CSs present a
good electrocatalytic activity. The overpotential to afford a current density of 10 mA - em™ in 0.5 mol/L H,S0, is
154 mV. Moreover, the overpotential of CoS,/A-CSs remained 180 mV after 12 h stability test, which indicates that
it still has a good electrocatalytic activity to hydrogen evolution reaction ( HER). The excellent properties of the
composite electrocatalyst are attributed to the high conductivity of CSs and the highly uniform dispersive CoS, nano-
particles. Due to the introduction of CTAB, the binding between CSs and CoS, become more tightly, which acceler-
ate electron conduction between active sites.

Key words: hydrogen evolution reaction; CoS,; carbon spheres; nanocomposite; electrocatalyst



