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Abstract

The effect of additives such as complexing agents, stabilzers and boric acid on the bath stability and the
deposition rate of electroless black Ni-Zn plating has been examined. The deposits obtained became black
and showed an amorphous structure. The significant increasing in the deposition rate was not found when
only glycine and citric acid were used as complexing agents. The deposition rate increased up to 3 and 4
times by adding malic acid and glycolic acid as an additional complexing agent, respectively. The stabilizers
and the boric acid, however, had little influence on the deposition rate.
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Table 1. Basic composition of electroless plating bath

Composition Concentration (g/l)
Nickel sulfate (Ni,SO, - 6H,0) 26.3
Zinc sulfate (ZnSO, - 7TH,0) 144
Ammonijum sulfate (NH,),SO,) 0.053
Glycine (NH,CH,COOH) 6.0
Citric acid (C;H,(OH)(COOH); - H,0) 6.0
Lead acetate (Pb(CH;COO),) 0.003
Sodium hypophosphite (NaH,PO, - H,O) 21.2
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Fig. 1. XRD pattern for the Ni-Zn-P black electroless
deposition (power: 5 kW, scanning speed: 10%
min, X-Ray source: 1.54056A Cu).
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Fig. 2. Variation of deposition rate with pH of solution at

90°C (O: Good stability, X: Bath decomposition).
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Fig. 3. Variation of deposition rate with amount of com-
plexing agents-glycine and citric acid-at pH 9.5
and 90°C (O: Good stability, X : Bath decomposi-
tion).
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stability, X: Bath decomposition).
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Fig. 5. Variation of deposition rate with amount of citric
acid at pH 9.5 and 90°C - glycine 15 g (O: Good
stability, X: Bath decomposition).
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