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Abstract: Two functionalization methods, i.e., acid treatment and chemical amidation were performed to
prepare the functionalized multi—walled carbon nanotubes (MWCNT), and the properties of epoxy/functionalized
MWCNT composites were investigated and compared. Fourier transform infrared spectroscopy (FTIR)
was used to confirm the surface functionality of the MWCNT obtained by the functionalization methods.
The effects of the MWCNT functionalization on the interface and thermal conductivity were studied
by zeta potential analyzer, scanning electron microscope and thermal conductivity analyzer. From these
results, it was confirmed that the thermal conductivity of the epoxy/MWCNT composites could be increased
by grafting with dodecylamine. This could be interpreted by relatively strong dispersion forces of the grafting
MWCNT with dodecylamine in DGEBF epoxy resin. These results were in good agreement with the results
that the zeta potential value of the grafting MWCNT with dodecylamine has a higher negative value than
that of MWCNT with acid treatment.

Keywords: acid treatment, chemical amidation, functionalized multi—walled carbon nanotubes, interface,
thermal conductivity.
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Figure 1. Chemical structures: (a) DGEBF; (b) 2—ethyl 4—methyl
imidazole; (c¢) dodecylamine.
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Figure 2. FTIR spectra of MWCNT—A and MWCNT-D.
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Figure 3. TGA thermograms of MWCNT—A and MWCNT—D.

Table 1. Zeta Potential Values of MWCNT-A and MWCNT-D

MWCNT Zeta potential values (mV)
MWCNT-A —55.03
MWCNT-D -61.25

Table 2. Thermal Conductivity of Pure DGEBF, MWCNT-A
and MWCNT-D

MWCNT Thermal conductivity (W/(m-K))
Pure DGEBF 0.268+0.002
MWCNT-A 0.291%+0.001
MWCNT-D 0.313%+0.001
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Figure 4. SEM images of MWCNT—A (a); MWCNT-D (b) in
epoxy resin.
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