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Preparation and electromagnetic property of carbon encapsulated Ni
nanoparticles /polyaniline composite

AN Yu-liang, YUAN Xia, SUI Hong-chao, ZHENG Zhao-hui

(School of Material Science and Engineering, Shengyang Ligong Univeristy, Shenyang 110168, China)

Abstract: Carbon encapsulated Ni nanoparticles (Ni@C) were successfully prepared by inducing carbonization of
cellulose/nickel composite in flowing hygrogen, in which cellulose is used as carbon precursor and Ni(NOs), is used as
metal source. The as-prepared Ni@C have core-shell structure with uniform size distribution characterized by TEM. The
Ni@C/polyaniline (PANI) composites were synthesized by in situ polymerization with different contents of Ni@C. The
morphology and structure of composites were characterized by IR spectrum, SEM and XRD. Meanwhile, the effect of the
content of Ni@C on the conductivity of composite was studied in detail. Furthermore, the complex permittivity and
permeability of the as-prepared composites were characterized in the frequency range of 8.2—12.4 GHz by the
wave-guide method on the vector network analyzer, in which the higher tangent values of electrical and magnetic loss of
the Ni@C/PANI composites were 0.65 and 0.15, respectively.
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Fig. 1 TEM images of Ni@C: (a) Nanoparticles; (b) Single

nanoparticle
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Fig. 2 FTIR spectra of PANI(a) and Ni@C/PANI composite (b)
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Fig. 3 XRD patterns of Ni@C(a), PANI(b) and Ni@C/PANI

composite (c)
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Fig. 4 SEM image of Ni@C/PANI composite
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Change curve of conductivity of Ni@C/PANI
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Fig. 6 Change curves of electromagnetic parameters of Ni@C

as function of frequency: (a) ¢, &”, u' and u"; (b) Electrical and

magnetic loss angles tangent
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Fig. 7 Change curves of electromagnetic parameters of

Ni@C/PANI composite as function of frequency: (a) &', ", u'

and u"; (b) Electrical and magnetic loss angles tangent
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