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Ce-Modified Carbon Nanotubes-Supported Transition Metal
Phosphates for Overall Water Splitting
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Abstract Hydrogen is an ideal energy to replace fossil fuels in the future. As one of the half-reactions of water
electrolysis, the hydrogen evolution reaction has been proved to be a promising method for hydrogen production. But
its slow reaction kinetics consume a lot of battery voltage. The voltage of the electrolytic cell can be reduced by
developing cathode and anode catalysts, which can effectively promote the water electrolysis reaction. In this paper,
Ce modified carbon fibers ( Ce-CNFs) were obtained by simple electrospinning and high-temperature carbonization
process, and then the active components were loaded by hydrothermal method and high-temperature phosphating
method to prepare the water electrolysis catalyst Co_-Mo -P@ Ce-CNFs. The hydrogen evolution reaction (HER) and
oxygen evolution reaction (OER) activities of the catalytic samples were investigated, respectively. In 1 mol/L KOH
electrolyte, Co, -Mo -P@ Ce-CNFs exhibits small overpotential of 160 mV and 323 mV to achieve current density of
10 mA+cm ™. And the catalyst still maintains excellent catalytic activity at high current density. Co,-Mo -P@ Ce-
CNF's were assembled as cathode and anode materials into a monolithic water electrolyzer. At current density of 10
mA -cm”, the cell voltage provided by the electrolyzer is 1. 65 V. It is stable for 8 hours in the time-current response
curve.
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Fig.1 Preparation process diagram of Co_ -Mo, -P@ Ce-CNF
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B2 AE&ELFI#HE SEM B (a) Co,-Mo,-O@ Ce-CNFs,
(b) Co-P@ Ce-CNFs, (c¢) Co,-Mo,-P@ Ce-CNFs,

(d) Co,-Mo,-P@ Ce-CNFs, (e) Co,-Mo,-P@ Ce-CNFs,
(f) Mo-P@ Ce-CNFs
Fig.2 SEM image of samples with different metal ratios
(a) Co,-Mo,-O@ Ce-CNFs, (b) Co-P@ Ce-CNFs,
(c¢) Co,-Mo,-P@ Ce-CNF, (d) Co,-Mo,-P@ Ce-CNFs,
(e) Co,-Mo,-P@ Ce-CNFs, (f) Mo-P@ Ce-CNFs
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Fig.3 (a-b) TEM images, (c¢) HR-TEM images, (d) STEM

micrograph and corresponding EDX mapping images of C,
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Fig.5 XPS spectra of Co,-Mo,-P@ Ce-CNFs. (a) C1s, (b) O1s, (c¢c) Ce3d, (d) Co2p, (e) Mo 3d, (f) P2p
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Fig. 6 HER activity of different catalysts in alkaline media.
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(a,b) Co,-Mo,-P@ Ce-CNFs as the cathode and anode of the water splitting device; (c¢) LSV curve of the water

splitting test; (b) time-current response curve of the water splitting device
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