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Abstract: Electroless nickel platings on carbon substrate were investigated for porous MCFC electrode applications.
Acidic bath and alkaline bath were used in electroless nickel plating on carbon substrates. The rate of electroless plating
in alkaline bath was faster than that in acidic bath. As pH was increased, the deposition rate was increased in both baths
and the content of phosphorus in nickel deposit was decreased. The residual stresses of nickel deposit from acidic bath
showed the compressive stress and on the other hand those from alkaline bath showed the high tensile stress. High tensile
internal stress in nickel deposit caused the cracks over pH 11. Thiourea was added to both acidic and alkaline bath. The
deposition rate of nickel was increased upto 0.5 ppm of thiourea and decreased. The maximum concentration of thiourea
for the electroless nickel plating on carbon substrate was 1.5 ppm in both acidic and alkaline bath. Succinic acid was
added to acidic bath. Addition of succinic acid up to 5 g/ increased the deposition rate of nickel and beyond which the

deposition rate was decreased and maintained.
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Table 1. Electroless Nickel Baths and Conditions (a) acidic (b)

alkaline
(a)
Chemical Concentration
Nickel sulfate 25g/L
Sodium hypophosphite 25 g/L
Lactic acid 28 g/L
Propionic acid 22¢g/L
pH 4~5

(b)

Chemical Concentration
Nickel sulfate 25 g/L
Sodium hypophosphite 25 g/L
Sodium citrate 50 g/L
pH 9~12
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Fig. 1. Effects of pH on the thickness of nickel deposits. Temp:
60°C (a) acidic bath (b) alkaline bath.
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Fig. 2. Effects of pH on the P contents of the deposits. Temp: 60°C
(a) acidic bath (b) alkaline bath.
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Fig. 3. Surface Morphologies of nickel deposits (a) acidic bath (b) alkaline bath (c) cracked surface.
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Fig. 4. Effects of pH on the residual stress of nickel deposits.
Temp: 60°C (a) acidic bath (b) alkaline bath.
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Fig. 5. Effects of thiourea on the nickel deposition rate. Temp:
60°C (a) acidic bath (b) alkaline bath.
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Fig. 6. Effects of thiourea on the residual stress of nickel deposits.
Temp: 60°C (a) acidic bath (b) alkaline bath.
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Fig. 9. Effects of succinic acid on the residual stress of nickel
deposits at pH 4.5 and temp: 60°C.
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