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Abstract

It is important to produce cost-effective electrocatalysts that can produce hydrogen at a lower cost and higher
purity. In this study, nanostructure Ni-P electrocatalysts were generated by cyclic voltammetry electrochemical
deposition method on copper sheet and its electrocatalytic activity was investigated for oxygen evolution
reactions. FESEM were used for microstructural investigations and electrochemical tests were used to study the
electrocatalytic behavior. The results of this study showed that the number of coating cycles is effective on
microstructural and coating morphology and with increasing the number of coating cycles from 15 to 25 and then
up to 40 nanostructured surface cycles are almost eliminated and flat surface is created. The results of
electrocatalytic activity analysis showed that by increasing the number of coating cycles the electrocatalytic
behavior is improved first and then by further increase in the number of cycles the activity decreases and the best
electrocatalytic activity of the sample created in the number of cycles. 25, which requires an overpotential of 230
mV to produce a current density of 10 mA.cm due to improved surface active area and improvement of intrinsic
electrocatalytic activity. OER reactions also showed that the electrode produced showed excellent behavior
compared to other electrodes reported in references.

Keywords: Oxygen evolution reaction, Renewable energy, Electrocatalytic activit
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(mV vg.RHE) {mV vs. RHE) (mV vg.RHE)
Ni-P 1L.OMEKOH 230 269 434 This work
NiCoP/rGO 1L.OMEKOH 270 [24]
NiCoP 1.0 MKOH 310 [25]
Ni5P4 1L.OMEQOH 290 [18]
FeP NRs 1.0 MKOH 350 [26]
Ni-P film 1.0 MKOH 344 [27]
Ni2P nanowires 1.0 MKOH 400 [28]
Co-P film 1.0 MKOH 345 [29]
Fel0Co40Ni40P lL.OMEKOH 250 277 205 [30]
nanogheet
Nil.5Fe(.5P/CF 1L.OMEQOH 264 279 203 [31]
Co0.7Fe0.3P/CNT 1L.OMEKOH 243 270 [32]
nanoparticle
Fel.lMn0.9P 1L.OMEKOH 440 [33]
FeCoP nanoarray 1.0 MKOH 230 290 310 [34]
NiCoP nanoplate 1.0 MKOH 280 350 [35]
CoP mesoporous 1.0 MKOH 290 330 370 [36]
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