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The Effects of Electroless Nickel Plating Bath Conditions
on Stability of Solution and Properties of Deposit

Jin Huh and Jae-Ho Lee

Dept. of Metallurgical Eng. and Materials Sci., Hongik University

Electroless depositions of nickel were conducted in different bath conditions to
find optimum conditions of electroless nickel plating at low operating temperature
and pH. The effect of complexing reagent on stability of plating solution was inves-
tigated. Sodium citrate complexed plating solution is more stable than sodium pyro-
phosphate complexed solution. The effects of nickel salt concentration, reducing
agent, complexing agent and inhibitor on deposition rate was investigated. The ef-
fects of pH on deposition rate and content of phosphorous in deposited nickel were
also analyzed. Electroless deposited nickel become crystallized with increasing pH
due to lower phosphorous content. In optimum operating bath condition, deposition
rate was 7um/hr at 60°C and pH 10.0 without stabilizer. The rate was decreased

with stabilizer concentration.
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Table 1. Composition of electroless nickel plation bath
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Solution 1 Solution 11
Nickel source NiSO,- 7 H,0 26g/L NiSO,-7H,0 25g/L
Reducing agent NaPH,0,-H,0 25g/L. NaPH,0,-H,0 25¢/L
Complexing agent Na,P;0, - 10H 0 50g/1, NaCgH:0,-2H,0 50g/L
Stabilizer HZNCSNHZ 0~4ppm HgNCSNHz 0~4ppm
pH adjuster NH,O0H NH,OH,
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Fig. 1. Deposition rate with composition of plat-
ing solution. (a) nickel sulfate concentration (b)
sodium hypophosphite concentration.
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Fig. 2. Photomicrographs of surface with sodium
hypophosphite concentration. (a) 15g/L, (b) 25g/L.,
(c) 35g/L.
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Fig. 3. Deposition rate with thiourea concentra-
tion.
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Fig. 4. SEM micrographs of deposited nickel with an addition of thiourea. (a) No addition, (b) 1ppm, (c)
2ppm, (d) 3ppm.
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Fig. 5. Effects of plating solution pH. (a) Deposition rate with pH (b) The content of P in deposited nick-
el with pH.




A YA 2g 274 we Y= =FHY B4 v 9% 51

(e)

e it
- g .n'g
3 z AR

(d)

Fig. 6. SEM micrographs of deposited nickel with a variation of pH. (a) 9.0, (b) 9.5, (¢) 10.0, (d) 10.5.
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Fig. 7. XRD patterns of deposited nickel at vari-

ous pH.
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