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Electroless plating of carbon nanotube with copper

YUAN Harlong, FENG Yi
( Department of Material Science and Engineering, Hefei University of Technology,

Hefei 230009, China )

Abstract: Carbon nanotube is a promising reinforcing material for its unique mechanical and physical properties, though
wetting property of metalmatrix and carbon nanotube is poor. Interfacial strength would be increased between carbon
nanotubes and metalF matrix through electroless plating a continuous layer of copper on carbon nanotubes. TEM images
show that it is difficult to gain continuous elcetroless plating layer for carbon nanotubes because of large proportion of longi-
tudinal axis length and its diameter, weak reaction capacity, large curvature of surface, small diameter and thin plating
layer( 50~ 100 nm). A series of way of optimization( oxidization, sensitization and activation) were used to add activated
sites before electroless plating, and the adjustment of the traditional composition of copper electroless plating bath can de-

celerate electroless plating. T he surface of carbon nanotubes was successful coated with continuous layer of copper.
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Fig.1 TEM images of original

carbon nanotubes
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Fig.2 TEM images of oxidized
carbon nanotubes
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Table 1 Bath composition and operating

condition for Cu coating on carbon nanotubes

Chemical Concentration
CuS04°5H,0 25 g/L
KNaC4H404° 4H,0 40 g/L
HCHO (added later) 12 mL/ L
NiCLe 6H,0 2 /L
Polythylene glycol 6000 40 mg/L

pH= 10.5; temperature= 25 C; adjusted with NaOH
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Fig. 3 Schematic description of

carbon nanotubes electroless plating
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Fig. 4 Stages of electroless plating

of carbon nanotubes

(a) —Oxidization; (b) —Sensitization; (c) —Activation;

(d), (e), (f) —Cu deposit
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Fig. 5 TEM image of carbon nanotube
coated with a discontinuous Cu layer
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Fig. 6 TEM images of carbon nanotubes
wrapped in Cu layer
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Fig. 7 TEM image of carbon nanotube

coated with a continuous Cu layer
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Fig. 8 EDX pattern of Cu-coated

carbon nanotubes
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