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Abstract This paper deals with the effects of the surfactant and preplate process (sensitization and activation)

on electroless copper plating on carbon nano-fiber (CNF). Ultrasonic irradiation was applied both during dis-

persion of CNF and during electroless plating containing preplate process. The dispersion of CNF and flatness of

the plated copper film were discussed based on the changes in surfactant concentration and preplate process time.

It was clearly shown that high concentration of surfactant and long time of preplate process could promote the

agglomeration of CNF and uneven copper plating on CNF.
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Table 1. Condition of preplate process

Component Condition
SnCl, 10.0 g/1
PdCl, 0.5 g/l
Immersion time 7,30 min
Temperature 25°C
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Table 2. Conditions of surfactant and electroless plating
for copper coating on CNF

Preplate time

Condition Surfactant  (Sensitization/ Ele.ctrolf:ss
. plating time
activation)

1 no use 30 min/30 min 10 min

2 no use 7 min/7 min 10 min

3 high cone. 30 min/30 min 10 min

4 high cone. 7 min/7 min 10 min

5 low cone. 30 min/30 min 10 min

6 low cone. 7 min/7 min 10 min

7 low cone. 7 min/7 min 5 min
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Fig. 2. SEM photograph of VGCNF sonicated in surfac-
tant solution.
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Fig. 1. SEM photograph of pristine vapor grown carbon nano fiber (VGCNF). (b) is a magnified image of (a).
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Fig. 3. SEM photographs of copper-electroless-plated VGCNF for preplate time of (a) 30 min and (c) 7 min without sur-
factant. (b) and (d) are magnified images of (a) and (c), respectively.

Fig. 4. SEM photographs of copper-electroless-plated VGCNF at different concentration of surfactant and preplate time.
(a), (b), (c), and (d) are plated at the conditions of (3), (4), (5), and (6) in Table 3, respectively.
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Fig. 5. EDS pattern of copper-electroless-plated VGCNF
at the condition of (3) in Table 3.
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Fig. 6. SEM photograph of copper-electroless-plated
VGCNEF for 5 min. The details of the plating are presented
in Table 3 as the condition of (7).
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