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Permittivities of the Carbon Nano Fiber/Epoxy Composite According to the
Dispersion Methods
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ABSTRACT

This paper presents a study on the permittivities of the carbon nano fiber/epoxy composite at microwave
frequency. The permittivities of composite materials depend on the concentrations and the dispersion methods
of the carbon nano fibers. The experimental values of complex permittivities were obtained for the specimen
made by dispersion method using ethyl alcohol as dispersion media and compared with the results by simple

mechanical mixing method.
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Fig. 1 SEM photo of VGCF from Showa Denko Inc.

Table 1 The properties of VGCF from Showa Denko Inc.

Unit Graphit?zed
material
Fiber diameter gm 0.15
Fiber length um 10~20
Aspect ratio - 10~ 500
Real density g/cm3 2.0
Bulk density g/cm3 0.04
Specific surface area m2/g 13
Co
Crystal Le
Resistance Power Qcm 0.012
Single fiber Qcm 1X10*
Ash content % 0.1
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Fig. 2 The dispersion situations of (a) DMF and (b) NMP
with VGCF
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Fig. 3 The dispersion situations of (a) ethyl alcohol and
(b) butyl alcohol with VGCF
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Fig. 4 The SEM photo of VGCF/Epoxy composxte crack
surface that contains 0.5 Vol%, 1.0 Vol%, 1.5
Vol% of VGCF
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Fig. 5 The EM photo of VGCF/Epoxy composite crack
surface that contains 0.5 Vol%, made by simple
mechanical mixing method
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Fig. 6 The permittivity of VGCF/epoxy composites by
dispersion method
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Fig. 7 The permittivity of VGCF/epoxy composites by
mechanical mixing method
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Fig. 7 The comparison the permittivities of VGCF/epoxy
composites between by dispersion method and by
mechanical mixing method
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