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Electroless Ni Plating of Monodisperse Polymer Particles
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Abstract : Monodisperse PMMA/HDDA polymer particles were coated via electroless Ni plating
using sodium hypophosphite as a reducing agent in an acidic environment. In this study, the effects
of 1) the pretreatment conditions, 2) the plating temperature, 3) the plating pH, and 4) the initial
pH, control of plating bath on the variation of plating rate, surface state of plated particles and
plating reproducibility were investigated. It was observed that every pretreatment steps, especially
conditioning and acceleration step, were very important for obtaining uniform Ni plating and the
plating rate was increased with the increase of plating temperature and pH. Moreover, the initial pH
control of plating bath was critical for the plating reproducibility.

Keywords : monodisperse polymer particle, electroless Ni plating, pretreatment, reducing agent,
reproducibility.
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Table 1. Pretreatment Process for Electroless Ni Plating

Etching (70 TC, 4 hrs)
NaOH : 40 g/1000 mL

rinse
Conditining
PEG—-1000(3 min, 1 g/500 mL)
rinse
Sensitizing
SnCly (3 min, 2 g/100 mL)
rinse
Activation
PdCl2(3 min, 1 g/1000 mL)
rinse

Acceleration(10% HCI sol.)

l rinse

pH controller

Ni solution Reducing

agent solution

Ultra-sonicator

Figure 1. Schematic of the electroless Ni plating apparatus.

Table 2. Electroless Plating Bath Composition and Conditions

Dispersion Solution

H,0 : 850 ¢

PVP(K-30) : 0.1 ¢g
Dodecyltrimethylammonium bromide : 0.1 g
Lead (D) nitrate : 0.001 g

Dropping Solution A

Nickel(II) sulfate : 1 mol
Glycine : 1 mol

Dropping Solution B

Sodium hypophosphite : 3 mol
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Figure 2. The SEM photographs of the electroless Ni plated
PMMA/HDDA polymer particles without PEG conditioning treat—
ment: (50 C, pH=>5, x15000 magnification).
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Figure 3. The PEG conditioning effect on the electroless Ni
plating rate at pH=>5, 50 C.
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Figure 4. The SEM photographs of the electroless Ni plated
PMMA/HDDA polymer particles without acceleration treatment:
(50 C, pH=5, x15000 magnification).
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Figure 5. The pH effect on the electroless Ni plating rate at

60 C.
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Figure 6. The temperature effect on the electroless Ni plating
rate at pH=>5.
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Figure 7. The SEM photographs of the Electroless Ni plated
PMMA/HDDA polymer particles with temperature at pH=5.
(a) 50, (b) 60, and (c)70 C (x15000 magnification).
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Figure 8. pH control protocol for the electroless Ni plating at
50 TC. (a) with initial pH control and (b) without initial pH control.
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