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Tablel Composition of plating solution and conditions of electrodepostion
Composition NiCl,-6H,0 NH,4CI H3PO3
(moal/L) 0.2 1-3 0.1~05
Electrodeposition _ Current density (mA/cm?) pH Temp. (°C) Stirring Anode Time
condition 50~500 1+0.1 25+1 Electromagneticstirring  Niboard  30min
2003-05-06, 2003-06-25
( :29976043)

(1978-),
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Fig.1 Relation between continuously electrolysis time and

hydrogen evolution overpotential of Ni—P aloy electrodes
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Table 2 Electrochemical parameters from steady state polarization curves of Ni and Ni—P electrodes
Electrode 50 (MV) b; (mV/dec) io1 (Alcm?) b, (MV/dec) i02 (Alcm?)
Ni 435 86.3 4.07x10°° 461 8.5x107°
NiPss, 310 95 19.9x10° 318 41.2x10°°
NiPg.40 95 65.4 50.7x10°° 259 108x10°°
NiPys.25 173 73.9 37.8x10°° 309 64x10°°

Note: 77150: Overpotentia at 150 mA/cm?, b: Tafel slope, ig: Exchange current density, 1: Areas of low current density,
1x1075%~1x107* Alem?, 2: Areas of high current density, 1x107~1x107° A/ecm?

Fig.2 Relation between phosphorus content and
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Fig.3 Steady state polarization curves of Ni and Ni—P electrodes with different P contents
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Hydrogen Evolution Reaction on Amorphous Ni—P
Electrodes Produced by Electrodeposition

CHEN Yan-li, LI Ling-chuan, ZHANGYi, CAO Hong-bin
(Institute of Process Engineering, Chinese Academy of Sciences, Beijing 100080, China)

Abstract: Ni—P aloy electrodes with different phosphorus contents were prepared by means of electrodeposition
method. The catalyzing property of the different electrodes as the hydrogen evolution-cathode in 1 mol/L KOH
solution at 20°C was studied with constant current polarization method. The structures of Ni—P alloy €l ectrodes were
also analyzed by XRD and SEM. The results show that the Ni—P alloy electrode with phosphorus content of 8.49 at%
(atomic percent) performs excellent catalyzing property. Its hydrogen evolution overpotential is 95 mV, the lowest at
the current density of 150 mA/cm?, which is 342 mV lower than that of Ni electrode. And its Tafel slopein the low
current density is 65.4 mV/dec. This property is related to its phosphorus content and structure.
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