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Abstract Recently, research on the development of low-cost/high-efficiency water electrolysis catalysts to replace noble
metal catalysts is being actively conducted. Since overvoltage reduces the overall efficiency of the water splitting device,
lowering the overvoltage of the oxygen evolution reaction (OER) is the most important task in order to generate hydrogen
more efficiently. Currently, noble metal catalysts show excellent characteristics in OER performance, but they are
experiencing great difficulties in commercialization due to their high price and efficiency limitations due to low reactivity.
In this study, a water electrolysis catalyst Ni-MWCNT was prepared by successfully doping Ni into the MWCNTSs structure
through the pulsed laser ablation in liquid (PLAL) process. High resolution-transmission electron microscopy (HR-TEM)
and X-ray photoelectron spectroscopy (XPS) were performed for the structure and chemical composition of the synthesized
Ni-MWCNT. Catalytic oxygen evolution reaction evaluation was performed by linear sweep voltammetry (LSV) overvoltage
characteristics, Tafel slope, electrochemical impedance spectroscopy (EIS), cyclic voltammetry (CV) and Chronoamperometry
(CA) was used for measurement.
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Fig. 1. Schematic diagram of PLAL process for synthesis of Ni-MWCNT.
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Fig. 2. HR-TEM images of P-MWCNT (a-c) and Ni-MWCNT (d-f). EDS mapping data shows Ni atoms are doped in MWCNT (g).
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Fig. 3. XPS spectra for (a) P-PMWCNT, (b) SM-MWCNT and (¢) Ni-MWCNT. (d) shows Ni atoms are successfully doped on P-MWCNT.
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Fig. 4. (a) LSV curves at a scan rate of 0.5 mV/s and (b) Tafel slopes dervied from the measured LSV curves. (c) EIS data and (d)
current difference between anodic and cathodic sweeps as a function of scan rate. The slope of the fitted line was used to calculate
Cy. (e) TOFs and (f) stability test using CP measurement in 1 M KOH solution.
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