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Effects of NH,F on Electroless Ni-P Plating Bath and Properties of Coatings
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Abstract: The deposition rate and buffering capability of electroless Ni-P plating were studied by ammonium

fluoride addition. SEM images show that the coating surface is finer when ammonium fluoride is added in the

bath. The electrochemical measurements show that the corrosion resistance of the Ni-P coatings from the bath

with ammonium fluoride is greatly improved. EDS shows that the distribution of phosphorus of the coating from

the bath with ammonium fluoride is much more uniform than the coating from the original bath, and the surface

microhardness is also improved. Ammonium fluoride is proved to be an excellent buffering agent.
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Fig.1 Effect of NH,F concentration on deposition rate
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Fig.2  Variation of pH values of plating bath as a

function of NH,F concentration
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Table 1 Variation of pH values of plating bath by
addition of different buffering agents with
concentration of 20 g-L™ after being

plated for an hour

Buffering agents Variation of pH values

NH4F 0.08
NaF 0.19
H;BO; 0.26
(CH,),(COOH), 0.28
CH;COONa 0.31
NH.,CI1 0.37
Without buffering agent 0.67
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Table 2 Distribution of phosphorus of deposites

(mass%) on bottom and surface layer

Without NH,F NH,F (20 g-L™)
Bottom layer 4.52 4.70
Surface layer 6.44 4.82
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Fig.3 Surface morphology of deposites: (a) without NH,F;
(b) with the addition of 20 gL' NH,F
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Fig.4 Cross-sectional micrograph of coating with the

addition of 20 gL' NH,F
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Fig.5 Potentiodynamic polarization curves of Ni-P
deposites with the addition of NH,F in bath of
3.5mass% NaCl
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Table 3 E,. and I, abstracted from polarization

curves
Euo/mV (vs SCE) I/ (nA-cm?
NH,F (0 g-L7) -553 0.304
NHF (5 g-L7) -416 0.123
NH,F (10g-L7) -348 0.072
NHLF (15g-L7) -294 0.033
NH,F (20g- L) -202 0.011
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