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Fabrication of Carbon Nanofiber/Cu Composite Powder by Electroless
Plating and Microstructural Evolution during Thermal Exposure

In-soo Kim*, Sang-Kwan Lee*

Abstract

Carbon nanofiber/Cu composite powder has been fabricated by electroless plating process. Microstructural
evolution of the composite powder after heat treatment under vacuum, hydrogen and air environment was
investigated. A dispersed carbon nanofiber coated by copper was produced at the as-plated condition. Carbon
nanofiber is coated uniformly and densely with the plate shaped copper particles. The copper plates on the
carbon nanofiber aggregate during the thermal exposure at elevated temperature in vacuum and hydrogen in
order to reduce surface energy. The thermal exposure of the composite powder in air at 400°C for 3 hours
leads to the spherodization of the composite powder owing to oxidation of copper.

Key Words: carbon nanofiber, copper, electroless plating process, thermal exposure
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Fig. 2. SEM micrograph
CNF/Cu composite powder

Fig. 3. SEM micrographs of CNF/Cu composite

powder thermally exposed at 400C for 3hours in
(a) vacuum, (b) hydrogen.

CNF/Cu 2% 229 m4z3 AL yehd A
o]t}. CNF/Cu BZEZ-L 300~400nm &7 &
7iAY, z Ege Z BAFEo gl FA

]

=2

=

7 3 ¥ A28 Yol E cwt 2994 8
2 RPE ¥R EASIE A4, A9
Cu 9AEo]l GREe Yk EA 9ol
FYS & =350 Qg0 wEHUL o2
100m 2719 437t BEYHS FLskn A
s mgseigth oled A=Y P

o] 2
=F FAHAAM Fu3 2 Jt&st gAY cu M E
of %7t gldtE e ¢ 7 AUk IFF 5
A B9Y7) stoA 400CoAA 3AES =T
e 29 SEM vl 2 ALRE Fig3dl vER

At of BPRUEL AFA F4 £AY] 59
nexE B¢ BY 22 gAY FAN =
2 A 79 3¢ AASD Yok AFH F2



;o
O

B wd Mo

> 4 it
BEZ .
o o
S~ o8

e

O
-

=

PR
oo

>
k

or
o 2

,,
o fot

()
fo o

k1 Ly Gihl
o oft
o
1
R
A

o oy
i
2

T
B
£
b
o
Ho
2
Q

=]
£

o o ¥
do bodl 2 X

o

o
= A
o 9

o]

2 o, [

2
]

ol lo = & A rjo o

S
N

L
o

=1
gf;b

e
2w
f S

ox T Mt
R =)

s
N2
p

T
'
\l

ok
-
O
=

(o
o
2
o
NG
3
o

S o
RO

T

)

2 ool 2 2 O vy 2 kot

<) o
5 i o
_-\'l olo

@
Fig. 4. SEM micrographs of CNF/Cu composite

(b)

powder thermally exposed at (a) 200C for 3hours,
(b) 400°C for 3hours in air.
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Fig. 5. XRD profile of CNF/Cu composite powder

at various thermal exposure conditions

@

/\\

Qu — Q)

CuO(Cir;0) transformation — volume expansion
~ Increase of powder contact

<
7K

Shape accommodation
to reduce surface energy

Heat Treatment

&

N/
/\\

Formation of sphericat
shape powder

Ny
PIN

Formation of neck
at the contact point

Fig. 6. Schematics of composite powder coalescence
during thermal exposure in air (400°C/3hrs).
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Fig. 7. SEM micrograph of the composite powder
thermally exposed at 400°C for 3 hours in air.
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