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Tab. 1 Basic bath composition of Ni electroless plating

Composition Concentration
NiSO,- 6H,0 15~35¢g-L"
NaH,PO,-H,O 15~35¢g-L"!
C¢H;O,-H,0 5¢g-L!

HF (40%) 12 mL-L"
NHHF, 10 g-L-
CS(NH,), 1 mg-L"
NH,- H,0 (25%) 30 mL-L"

Note: The pH of the plating bath is 4 ~ 6, the plating tempera-
ture is 350 ~ 363 K and the plating time is 60 min.
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Fig. 1 OCP-time curves of nickel electrode in three bath
solutions at 358 K (20 g-L' NiSO,-6H,0, 20 g-L"
NaH,PO,-H,0)
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Fig. 2 Polarization curves in three bath solutions at 358 K
(20 g- L' NiSO,-6H,0, 20 g-L"' NaH,PO,-H,0)
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Kinetics and Mechanism of Acidic Electroless Ni-P Plating

XIE Zhi-hui", YU Gang™
(1. Chemical Synthesis and Pollution Control Key Laboratory of Sichuan Province, College of Chemistry and
Chemical Engineering , China West Normal University, Nanchong 637002, Sichuan, China;
2. State Key Laboratory of Chemo/Biosensing and Chemometrics, College of Chemisiry and
Chemical Engineering, Hunan University, Changsha 410082, China)

Abstract: Electrochemical behaviors of electroless nickel (EN) plating in three systems, namely, cathodic, anodic and complete
bath solutions were investigated by polarization methods. The curves in the complete baths were not entirely consistent with those
expected from a combination of the anodic and cathodic polarization curves, which implies that the anodic and cathodic reactions of
the EN plating are interdependent. The effects of concentration of nickel ions, hypophosphite and pH on the polarization parameter
and deposition rate in a complete bath were also discussed and compared by performing electrochemical and gravimetrical measure-
ments. Based on these variations in the deposition potential and current density, a kinetic expression employing the Butler-Volmer
equation is suggested and verified with the experimental findings. It was confirmed that the electroless nickel deposition processes
in the present system was under a mixed control. The apparent activation energy determined by electrochemical methods was about
42.89 kJ-mol".

Key words: clectroless plating; polarization; electrochemical mechanism; mixed potential theory; deposition rate
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