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Fig.1 AFM images of three electrodes: (a) NiW, (b) NiW-nano, and (c) NiW-nano-CeO,
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Fig.2 XRD patterns of NiW and NiW-CeO; electrodes
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Fig.3 XPS spectra of the NiW and NiW-nano electrodes: (a) W 4f, (b) Ni 2p, (c) Ce 3d, and (d) O 1s
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Fig.4 Polarization curves of three electrodes: (a) polarization curves and (b) the corresponding Tafel plots of HER polarization curves
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Table 1 Tafel constant (a), Tafel slopes (b), and apparent

exchange current densities (jo) of three electrodes

during the hydrogen evolution

Electrode a/mV  b/mVdec?  jo/Acm?
Niw 327 130.3 2.5x10°
NiW-CeO; 219.4 183.6 6.7%107
NiW-nano-CeO, 223 210.7 1.7>10"
Ni film® - 131 1.1x1073
Ni-mCeO; film™ - 158 3.2x10%
Ni-nCeO filmt - 164 3.5%10°
NiS-nCeO, film!" - 135.5 3.7x10°
NiZn-nCeO, filmt*! - 146 5.4%10°
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Fig.5 Nyquist diagram of hydrogen evolution at open potential

for three electrodes
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Table 2 Electrocatalysis parameters obtained from the EIS

measurements
Electrode Rs/Q-cm® Re/Qcm® Rp/Qcm®
Niw 1.4 8224.0 1.4
NiW-CeO; 1.2 877.5 1.2
NiW-nano-CeO; 0.8 528.3 0.8
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T % H FE B 8244.0 Q em? [% 3] 877.5 Q <m?, 4K L
)17 75 4% L U4 ) 528.3 Q em’s
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0 B St S AT i i B2 A AN ) AT S R R e A v 1
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Preparation of NiwW-CeO, Composite Electrode and Its Catalytic Performance for
Hydrogen Evolution Reaction

Li Yaning, Li Guangzhong, Yang Baojun
(State Key Laboratory of Porous Metal Materials, Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: Nanoporous NiW was prepared with (200) orientated Ni-5W alloy foil as matrix by dealloying method, and then CeO, was
deposited on nanoporous NiW by chemical decomposition method to prepare NiW-nano-CeO; electrode with (200) crystal face exposure.
The morphology and structure of the NiW, NiW-nano and NiW-nano-CeO, three electrodes were characterized by AFM, XRD and XPS.
The electrochemical hydrogen evolution behaviors of the three electrodes were characterized by cathodic polarization curves and
electrochemical impedance techniques. The results show that the hydrogen evolution performance of the (200) crystal-exposed
NiW-nano-CeO; electrode is better than that of the Ni (111) crystal-exposed NiW-CeO, electrode and the non-preferential orientation
NiS-CeO,, NiZn-CeO, electrode. The composite electrode has a higher exchange current density of 1.7 10" A <m™ than the co-deposited
Ni-CeO, reported in the literature. When the current density reaches 100 mA ¢m in 1.0 mol/L NaOH solution, the overpotential decreases
by 55 and 81 mV than that of the NiW-CeO; and NiW electrodes, respectively. CeO, nanoparticles with selectively exposing (200) crystal
plane can not only promote the decomposition of water, but also accelerate the adsorption and desorption of hydrogen atoms, thus
improving the hydrogen evolution rate and activity of the NiW-nano-CeO, composite electrode.

Key words: NiW alloy; CeO,; composite electrode; chemical decomposition method; hydrogen evolution performance
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