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Hydrogen Sensor with Three Nickel Electrodes
YuGang, Zhaoliang, Yeliyuan, Guo Xiaohua

(College of Chemistry and Chemical Engineering, Hunan University, Changsha 410082)

Abstract A sensor composed of three nickels has been developed to determine the permeation rate of
atomic hydrogen. The effects of process of electrolytically deposited nickel on the active side of oxidizing
atomic hydrogen on base current were investigated. The electrode potential was measured in KOH solutions.
The range of atomic hydrogen oxidized potential vs nickel electrode was between —0.2~+0.3V. The
reliability of output of the sensor signal was verified with RH-404 hydrogen tester.
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Fig.2 Potential change curves of nickel electrode in KOH solution
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Fig.3 Comparison of permeation curves between plated nickel on
steel and bare steel
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Fig.4 The anodic polarization Curves with dynamic potential scan
on 08F steels with plated nickel layer and without plated nickel layer
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Tab.l Watts nickel bath components
N(g-L?Y 1 2 3
NiSO, + 7H,0 275 175 215
NiCl, - 6H,0 45
NaCl 9 11
H3;BO; 38 33 33
(Na,SO, 60 25
MgSO, 35
C,HsSO,Na 0.02 0.02
1 pH3~4, 50°C; 2 3pH5~55,
08F 1 s 5min, ,
10mV -min? ) iy~E )o
5~7.
5 1 s 5 s ,
I
. (45~60°C), ,
3mA - cmi? o
6 2 s 1 y 2 » pH
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Fig.5 Anodic polarization curves on the layer deposited in bath 1
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Fig.7 Anodic polarization curves on the layer deposited in bath 3
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Fig.6 Anodic polarization curves on the layer deposited in bath 2

b b 3
8 mA - cm?
, (i) \
L
35}
5 34
é 33}
<t |
3 5 10 15 20
t/min
8

Fig.8 The change curve of steady permeation with plating time
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Fig.9 Therelative curve of oxidizing current density with oxidizing potential
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Fig.10 The profile diagram of the sensor
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Fig.11 Permesation curves at the same condition of two experiments by developed sensor
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