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Table 1 Composition of artificial seawater (g/L)

NaCl MgCl, Na,SO,4 CaCl, KCl
24.530 5.200 4.090 1.160 0.695
NaHCO; KBr H;BO; SrCl, NaF
0.201 0.101 0.027 0.025 0.003
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Fig. 1 Surface morphologies of Ni-P(a) and Ni-Cu-P(b)

coatings

oo

°o— NiO

Ni-Cu-P coating, annealed at 400 C

Ni-Cu-P coating, as-plated

. . Ni-P coating, as plated

30 40 50 60 70 80
20/(°)

B2 Ni-P fl Ni-Cu-P #2[) XRD %
Fig. 2 XRD patterns of Ni-P and Ni-Cu-P coatings
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Fig. 3 Polarization curves(a) and impedance spectra(b) of

amorphous Ni-P coatings
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Table 2 J,,, and ¢, of amorphous Ni-P coatings

Temperature/‘C Jeor/(Arcm™?) o (vs SCE)/mV
20 2.777X1076 -310.9
40 4.582X107° —-294.4
60 7.943X 1076 -317.7
80 1.966X 107 -384.5
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Fig. 4 Polarization curves(a) and impedance spectra(b) of

amorphous Ni-Cu-P coatings
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Table 3 J,, and ¢, of amorphous Ni-Cu-P coatings

Temperature/‘C Jeon/(Arcm?) @corr (vs SCE)/mV
20 1.010X1076 -277.9
40 3.392%X1076 -306.6
60 6.854X 1076 -326.3
80 1.949X107° -371.0
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Fig. 5 Polarization curves(a) and impedance spectra(b) of

nanocrystalline Ni-Cu-P coatings
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Table 4 J,,, and ¢ of nanocrystalline Ni-Cu-P coatings

Temperature/C Jeon/(Arcm™?) @corr (Vs SCE)/mV
20 9.420%x1077 -106.6
40 1.858X10°¢ -137.0
60 2.677X10°° -172.7
80 6.258X10°° -187.0
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Effect of artificial seawater temperature on
electrochemical behavior of Ni-P and Ni-Cu-P alloy coatings

FANG Xin-xian"?, DU Xiao-juan', GAO Sheng-hui', ZHANG Shuai'

(1. School of Material Engineering, Nanjing Institute of Technology, Nanjing 211167, China;
2. Jiangsu Key Laboratory of Advanced Structural Materials and Application Technology,
Nanjing Institute of Technology, Nanjing 211167, China)

Abstract: The Ni-P and Ni-Cu-P coatings were deposited on carbon steel surface by electroless plating technique. Their
corrosion resistances in artificial seawater were evaluated by electrochemical test. The results show that the corrosion
current densities of amorphous Ni-P and Ni-Cu-P coatings and nanometer crystalline Ni-Cu-P coatings increase with the
increase of artificial seawater temperature. However, their impedance values decease. The corrosion resistance of
amorphous Ni-P coating in artificial seawater can be improved by co-depositing Cu element. However, the difference of
the corrosion resistance between the Ni-Cu-P and Ni-P coatings gradually decreases with the increase of the artificial
seawater temperature. The corrosion resistance of Ni-Cu-P coating in warm artificial water can be greatly improved by
annealing at 400 “C. The corrosion current density of Ni-Cu-P coating annealed at 400 C is an order magnitude lower
than that of as-plated Ni-Cu-P coating in 80 C artificial seawater.

Key words: Ni-P coating; Ni-Cu-P coating; artificial seawater; corrosive current density; impedance value
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