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A Study on Carbon Nano Materials as Conductive Fillers for Microwave Absorbers

Jin-Bong Kim™, Sang-Kwan Lee’, Chun-Gon Kim™

ABSTRACT

In this paper, we have studied the complex permittivities and their influence on the design of microwave
absorbers of E-glass fabric/epoxy composite laminates containing three different types of carbon-based nano
conductive fillers such as carbon black (CB), carbon nano fiber (CNF) and multi-wall nano tube (MWNT). The
measurements were performed for permittivities at the frequency band of 0.5 GHz~18.0 GHz using a vector
network analyzer with a 7 mm coaxial air line. The experimental results show that the complex permittivities
of the composites depend strongly on the natures and concentrations of the conductive fillers. The real and
imaginary parts of the complex permittivities of the composites were proportional to the filler concentrations.
But, depending on the types of fillers and frequency band, the increasing rates of the real and imaginary parts
with respect to the filler concentrations were all different. These different rates can have an effect on the
thickness in designing the single layer microwave absorbers. The effect of the different rates at 10 GHz was
examined by using Cole-Cole plot; the plot is composed of a single layer absorber solution line and measured
permittivities from these three types of composites. Single layer absorbers of 3 different thicknesses using
carbon nano materials were fabricated and the -10 dB band of absorbing performances were all about 3 GHz.
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Table 1 The characteristics of carbon nano materials

Material . . .
Code Material Name Size(Diameter) Length
cB Carbon Black 03um -
(0.025 pum powder)
CNF Carbon Nano Fiber 0.15 pm® 10-20 um*
Multi-Walled N N
MWNT Carbon Nano Tube 0.01-0.015 um 10-20 pum

a. Values obtained from the manufacturers.
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Fig. 1 Scanning electron microscope photos of the carbon black (CB), carbon nano fiber (CNF) and multi-walled carbon nano tube

(MWNT).
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Fig. 2 The permittivity of the E-glass fabric/epoxy composites containing carbon nano materials.
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Table 2 The material codes of composite laminates
CB CNF MWNT
code concentration code concentration code concentration
[phr] [phr] [phr]
CB20 2.0 CNTO5 05 MWNTO5 0.5
CB40 4.0 CNT10 1.0 MWNT10 1.0
CB60 6.0 CNT15 15 MWNT15 15
CB80 8.0 CNT20 2.0 MWNT20 2.0
CNT25 2.5 MWNT25 25
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Fig. 3 The pemmittivity of the E-glass fabric/epoxy composites containing
carbon nano materials at 10 GHz.
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Fig. 4 Schematic drawing of the single-layer absorber.
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