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A Study on Permittivity of
Multi-walled Carbon nanotube/Epoxy Composites

Sang-Eui Lee’, Ki-Yeon Park*, Chun-Gon Kim”, Jae-Hung Han’

ABSTRACT

The electromagnetic interference (EMI) shielding is very essential for commercial and military purposes. We
fabricated multi-walled carbon nanotube (MWNT)/epoxy composites and studied the electromagnetic characteristics of
the composites before we study the characteristics of MWNT-added glass fiber-reinforced composites. After setting up
the fabrication process, we measured the permittivity of MWNT/epoxy composites with process variables and MWNT
concentrations in X-band (8.2GHz~12.4GHz). We also observed re-aggregation phenomenon of MWNTs and
investigated its effect on the permittivity. The permittivity of the composites was influenced by the degree of
dispersion of MWNTs and increased almost linearly as MWNT concentration increases.
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Fig. 1

Transmission electron microscopy of MWNT in use.
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Fig. 2 Energy dispersive spectroscopy of MWNT in use.



40 ool k7| A /T

WA MR e

2.2 HEF 4

HA MWNTE 40 kHze| 2538 ©]838l9 &ulel o}
AEel 2AESE BAAZL F, o] &7 JqEAE EE
3te] 2A1ZHE 9t R wwk £EE 2000 pml 2 3

Roh o] AYAAE sHEdtd olAE FAT V3E g
oA gHe HAHE A K57 Y3 40°cE FA§
Rt Fig. 32 WHb7|(homogenizen)t £EF X817 o
§ FAE RoFC o] £94E Ao 1243, 80 °Cdl
Al 36X3HE e Lo Yol vl A A3 MWNTS 9
EZARg o]Fojy EFES AU I Fo o] EFEL
A3 A9} £33l autoclavedl Al 77]%Fol A 80 °CE 44
B ARNA EFARE AFsdT #WE AAS
Fox A&Hor 2EE 80 °CE HABIRT o] HAd
A g7t WEZd S "@Ael Fukg AelelAd Al
A4 Qo oz}, LEE 80 °CE FA5tS AHFF A
Hol ulsf FdHer @ge 7)Fo] &Asttt. AZAA
& Ag3sto Fig 40l YeRAA

Homogenizer

CNT & solvent

Keenping
Temp. constant

Temp. controller

Water bath

Hot plate

Procedure

Dispersion sonicator  zn  Haeovc |
of MWNT in solvent
Mixing Resin Homogenizer 2n 40°C
with (MWNT+solvent) Y
2000 rpm

Evaporation of H Oven 48 h - 80°C
solvent
Addition of hardener § Mechanical 19 min 86°C
in (MWNT+resin) stirring

i I

Keeplng the temperature as high as
p o tain the low vi y
Han  Haoc

Fig. 4 Fabrication procedure of MWNT/epoxy composites.
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Fig. 8 Re-aggregation phenomenon during curing.
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