1534 WA =Fd A, #2894 2103, pp. 1534~ 1540, 2004

slsha o
282 SR A

T - 2AYET - O[T - OB - uFH'
(20043 39 119 #<, 20049 8€ 19¢ AAIER)

Manufacturing/Material Property Characterization of Polymer
Nano-composites with Chemically Functionalized Carbon Nanotubes

Taegoo Kim, Jeungchoon Goak, Naesung Lee, Jongwhi Lee and Joohyuk Park

Key Words: Multi-Walled Carbon Nanotubes(t}%5 % ®AU =/ B), Functionalization(7] 5 3}),
Nano-Composites(W+ = -3 2| &), Mechanical Properties(7] 7] 2 &4 A])

Abstract

This study aims to obtain fundamental understandings involving the manufacturing processes of
nano-composites with chemically surface-modified multi-walled carbon nanotubest MWCNT), and explore
the role of functionalized MWCNTs in the epoxy/MWCNT composites. For this purpose, MWCNTs
were purified by the thermo-chemical oxidation process, and incorporated into an epoxy matrix by in
situ polymerization process, the surface of MWCNTs were functionalized with carboxyl functions
which were demonstrated by an infrared spectroscopy. The mechanical properties of epoxy/ MWCNT
nano-composites were measured to investigate the role of a chemically functionalized carbon nanotubes.
To improve the dispersion quality of MWCNTs in the epoxy matrix, methanol and acetone were
exploited as dispersion media with sonification. The epoxy/MWCNT nano-composites with 1 or 2 wt.%
addition of functionalized carbon nanotubes show an improved tensile strength and wear resistance in
comparison with pure epoxy, which shows the mechanical load transfer improves through chemical
bonds between epoxy and functionalized MWCNTs. The tensile strength with 7 wt.% functionalized
MWCNTs increases by 28% and the wear resistance is dramatically improved by 100 times.
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Fig. 1 SEM images (a)as-received, and (b)after
acid-treated MWCNTs
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Fig. 2 Raman spectra of (a)as-received and (b)after
acid-treated MWCNTs
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Fig. 3 FT-IR spectra for acid-treated MWCNTs
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Fig. 4 Optical microscope images of MWCNTs
dispersed in (a)acetone and (b)methanol
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in the epoxy/MWCNT nano-composites
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Table 1 Wear weight after 20,000 cycles (unit: g)

W% Untreated Acid treated
MWCNTs MWCNTs
1 346.2 33
2 380.4 3.7
3 4232 2.7
4 4225 33
5 402.7 3.6
6 4033 4.0
7 434.8 3.7

(Wear weight for an epoxy specimen: 338.3g)
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