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Fabrication and Microstructure of Metal-Coated Carbon Nanofibers using Electroless
Plating

Ki-Yeon Park’, Sang-Bok Lee”, Jin-Bong Kim™, Jin-Woo Yi , Sang-Kwan Lee", Jac-Hung Han'

ABSTRACT

The absorption and the interference shielding of electromagnetic wave have been very important issues for
commercial and military purposes. The stealth technique is one of the most typical applications of
electromagnetic wave absorption technology. This study has started for the development of composite fillers
containing dielectric and magnetic lossy materials. To improve the electromagnetic characteristics of conductive
nano fillers, carbon nanofibers (CNFs) with nickel-phosphorous (Ni-P) or nickel-iron (Ni-Fe) have been
fabricated by the electroless plating process. Observations by the electron microscopy (SEM/TEM) and element
analyzer (EDS/ELLS) showed the uniform Ni-P and Ni-Fe coated CNFs. The compositions of the plating layers

were about Ni-6wt%P and Ni-70wt%Fe, respectively. The average thicknesses of the plating layers were about
50 ~ 100 nm.
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Fig. 1

SEM images of (a) as-received CNFs (b) pre-treated CNFs.
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Fig. 2 Experiment setup for electroless plating.
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3.1 Ni-P coated CNFs
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Fig. 3 TEM BF images of Ni-P coated CNFs (a) during process (b) after
process.
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3.2 Ni-Fe coated CNFs
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Fig. 4 (2) TEM BF image and (b) EELS map for G, Ni, P elements of
Ni-P coated CNFs with uncoated layers.

Fig. 6 HR TEM image containing the interface region of heat treated
Ni-P coated CNFs.

Table 1 EDS results for metal coated layers
::y'el:s Wi% At% i:'y:: Wit At%
Ni 93.95 89.12 Ni 26.20 24.50
p 6.05 10.88 P 375 6.65
- - - Fe 70.05 68.85
Total 100 100 Total 100 100
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Fig. 7 SEM image of as-fabricated Ni-Fe coated CNFs.

@)

Fe K

Fig. 8 (a) TEM BF image and (b), (c), (d) EDS map for Ni, P, Fe
clements of Ni-Fe coated CNFs.
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