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Abstract To improve the efficiency of water splitting systems for hydrogen production, the high overvoltages of
electrochemical reactions caused by catalysts in the oxygen evolution reaction (OER, Oxygen Evolution Reaction) must be
reduced. Among them, LDH (Layered Double Hydroxide) compounds containing transition metal such as Ni, are attracting
attention as catalyst materials that can replace precious metals such as platinum that are currently used. In this study, nickel
foam, an inexpensive metallic porous material, was used as a support, and NiCo LDH (Layered Double Hydroxide)
nanocrystals were synthesized through a hydrothermal synthesis process. In addition, changes in the shape, crystal structure,
and water decomposition characteristics of the Mo-doped NiCo LDH nanocrystal samples synthesized by doping Mo to
improve OER properties were observed.
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Fig. 1. Schematic diagram of hydrothermal process for Mo-doped NiCo LDH nanocrystals.

Table 1
Mo doping conditions into the NiCo LDH nanocrystals
Sample Mo-NiCo(1) Mo-NiCo(2) Mo-NiCo(3) Mo-NiCo(4)
H,O (ml) 26.0 25.0 24.0 22.0
Co solution (ml) 3.0 3.0 3.0 3.0
Mo solution (ml) 1.0 2.0 3.0 5.0
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Fig. 2. FE-SEM images of the synthesized Mo-doped NiCo LDH nanocrystal samples.
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Fig. 3. EDX spectrum and atomic composition of the Mo-NiCo(3) LDH sample.
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Fig. 4. XRD patterns of the Mo-doped NiCo LDH nanocrystal
samples.
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Fig. 5. LSV curves at a scan rate of 0.5 mV/s for electrocatalytic
OER properties of the the Mo-doped NiCo LDH nanocrystal
samples.
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The calculated n'° and n'” values of the Mo-doped NiCo LDH nanocrystal samples
Sample Potential (V) at Potential (V) at Overpotentlal Overpotentlal
P j 10 mA/cm j 100 mA/em’ "', mVv) ', mv)
Mo-NiCo(1) 1.527 1.599 297 369
Mo-NiCo(2) 1.500 1.579 270 349
Mo-NiCo(3) 1.493 1.582 263 352
Mo-NiCo(4) 1.520 1.596 290 366
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Fig. 6. Tafel slopes derived from the measured LSV curves of
the Mo-doped NiCo LDH nanocrystal samples.
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Fig. 7. Nyquist plots of the Mo-doped NiCo LDH nanocrystal
samples.
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