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Fig.4.1 Titration curves of nickel plating baths.
O point where precipitation was recognized.
A: 0.38M NiSO,4U6H,0+0.13M NiCl,06H,0+0.5M H3BO4

B: A+0.1M H,PHOg3, C: A+0.2M H,PHO3, D: A+ 0.5M Hy,PHO4

E: A+1.0M H,PHO4, F:E+0.1M citric acid, G: E+0.15M citric acid
H: E+0.2M citric acid, I: E+0.5M citric acid

All solutions contained 0.05M H»SO4 . Initital volume:50cm3

(a) Ni-citrate bath (b) Watt-type bath
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Fig.4.2 Changes in Hull cell patt erns of Ni-P alloy deposits obtained from Ni-
citrate bath and Watt- type bath with Ho PHO3 concentration. (60 C)
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Fig.4.3 Changes in Hull cell patterns of Ni-P alloy deposits obtained from
Ni-citrate bath and Watt-ty pe bath with bath pH . (60°C)
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Fig.4.4 Effect of HpPHOg concentration on phosphorus content o f Ni-P alloy
deposits obatined from Ni-citrate bath. (60°C)
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Fig.4.5 Effectof bath temperature on phosphorus content of Ni-P alloy
deposits obtained from Ni-citrate bath. (1M HoPHOg3, pH3.5)
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Fig.4.6 Effect of the bath pH on phosphorus content of Ni-P alloy deposits
obatined from Ni-citrate bath. (1M HpPHO3, 60°C)
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Fig.4.7 Effect of citric acid/Ni2* concentration ratio on phosphorus
content of Ni-P alloy deposits obtained from Ni-citrate bath.
(1M HpoPHO3,60 )
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