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Studies on Electroless Nickel Plating on Alumina Ceramics( )
On Empirical Deposition Rate in Electroless Nickel Plating
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Kon Kuk University, Seoul {33

ABSTRACT

The electroless nickel plating on high alumina ceramics was performed in the bath containing nickel chlo-
ride, sodium hypophosphite and mono- or bi-carboxylic acid as a complexing agent in order to examine the
empirical rate law as well as the effects of the complexing agent, plating temperature and pH on the rate of
deposition. Adding the carboxylic acid to the plating bath, the rate of deposition was increased considerably,
and each of the complexing agents showed a maximum deposition rate piateau around a particular concentration
of the complexing agent. The rate of deposition was increased with increasing either temperature or pH, but
microstructure of the surface became more rough. Furthermore, empirical rate law of the electroless nickel
deposition on high alumina ceramics was discussed with the activation energy and other rate parameters calculat-
ed.
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1) Mo-Mn metallization

2) Conductive thick filmtecknology.

3) Conductive thin film technology.

4) Transfer tape.

5) Electroless plating.
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Table. 1. Experimental Plating Baths

Bath Constituents | Bath with ligand | Reference Bath
M/L) (M /L)
Nickel chloride 0.1 0.1
Sodium hypophosphite 0.28 0.28
Boric acid — 0.1
Formic acid Variable —
Acetic acid " —
Malonic acid " —
Succinic acid i -
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The block diagram of subsirate preparation
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Table. 2. Chemical formula and dissociation constant

of each complexor.

Aol e BAAZ AL Ydg Fad

Chemical Dissociation
Compl exor
formula constant, K
1 | Formic acid | HCOOH 1.77x107*
2 | Acetic acid | CH;COOH 1.75x107®
3 | Malonic acid | CH,(COOH), 1.39%x107*
4 | Succinic acid | (CH,COOH), 6.40%x10°°
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(B) Plating Bath
(D) Thermometer
(F) Magnetic Switch
(H) Transformer

)
(C) Specimen Rock
{(E) Thermocouple
(G) Thermocontroller
(1) Heating Mantle
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Fig. 3. Deposition rate vs. complexor concentration.
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Fig. 5. Deposition rate vs. pH of plating bath.
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7holl o} F71gdet olsf HaE =avte) Hd
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acetic acid® A2 § TF8of thsld pH

5ol4 Sl 4 Ut vieh o] X pHA 5 9 F7lol whet 42d Ede 234 o] AYAA
Table. 3. Empirical reaction parameters.
Reaction Activation Reaction Rate
order energy rate -constant
Complexor y Ea v ks Remarks
(H*) Kcal/g-mol | mg/cd/30s.
Formic acid —0.137 13.3 0.72 0.588
Acetic acid —0.137 10.7 0.68 0. 554
Malonic acid —0. 269 15.7 0.55 0. 365
Succinic acid —0.137 10.5 0.58 0.472
Boric acid —0.034 30.9 0.06 0.054 reference
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Fig. 10. Microstructure of deposit surface
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Fig. 11. Microstructure of fracture surface



YA Hpsee AY o 119

(X 3000)

(o) pH: 5. 0, 85C,

(b) pH: 5.0, 95T, (X 3000)

Fig. 12. Microstructure of deposit surface
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Fig. 13. Microstructure of fracture surface
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