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Table 1  Basic bath composition and operating conditions 

for immersion gold plating 
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Fig.1  Deposition rate-time curves of immersion gold 
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Fig.2  Surface morphology of nickel deposit after peeling off the 

immersion gold deposit: polyethylene imine (a) 0 g/L 

and (b) 3 g/L 
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Table 2  Relative concentration (%) of element 

of immersion gold surface 

Element 

Without 

polyethylene imine 

With 3 g/L 

polyethylene imine 

Au4f 84.19 89.35 

Ni2p 8.92 7.34 

O1s 6.89 3.31 
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Fig.3  Effect of polyethylene imine concentration on the 

OCP-time of immersion gold 
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Fig.4  EIS plot during immersion gold process at plateau 

potential and the proposed equivalent circuit 
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Table 3  Electrochemical parameters of Au coating during 

immersion gold process obtained by equivalent  

circuit simulation 

Parameters 
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polyethylene imine 

With 3 g/L 

polyethylene imine 
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Fig.5  Effect of polyethylene imine concentration on the anodic 

polarization of oxidation of nickel 
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Fig.6  Infrared reflection spectra of polyethylene imine on nickel 

or gold electrode 
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Effect of Polyethylene Imine on Corrosion of Electroless Nickel Substrates 

during Immersion Gold Plating 

 

Liu Haiping, Li Ning, Bi Sifu 

(Harbin Institute of Technology, Harbin 150001, China) 

 

Abstract: The effects of polyethylene imine on the corrosion of electroless nickel substrates during immersion gold plating were 

investigated by XRF, SEM and XPS in combination with open-circuit potential, polarization curves, electrochemical impedance spectrum 

and infrared (IR) reflection spectrum analysis. The results show that the polyethylene imine decreases the initial deposition rate while it 

has little effect on the longer deposition rate. The polyethylene imine decreases the concentrations of Ni and O in the gold coating. 

Moreover, it is also revealed that this additive could be adsorbed on the nickel or gold surface, and the adsorption on gold surface is 

stronger than that on nickel. The polyethylene imine improves the dissolution of the passivating film which is formed on the surface of the 

substrate and reduces the difference between activity/passivity of adjacent features of the surface. As a result, in the presence of this agent, 

the localized dissolution of nickel will be reduced and nickel contained in the substrate composition will be dissolved almost uniformly. 

Key words: immersion gold; corrosion; electroless nickel; polyethylene imine 
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