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Abstract: Multi-walled carbon nanotube (MWNT) reinforced poly(ethylene terephthalate) (PET) composites are studied.
To increase the interfacial interactions between PET and MWNTs, the MWNTSs are functionalized with bishydroxy-
ethylene-terephthalate (BHET). The functionalized MWNTs are melt blended into PET matrix using a twin screw
extruder. The amount of MWNTs loaded in PET matrix ranges from 0.5 to 2.0 wt%. After compounding and spinning,
the filaments are post-drawn and annealed. To verify the chemical modifications of carbon nanotubes, Raman, 'H NMR,
XPS, TGA and FE-SEM are used. The nanocomposites are also analyzed with DSC, TGA, and UTM. These tests show
that crystallization temperature and thermal degradation temperature increase due to the functionalized MWNTs. Also,
tensile test shows that yield strength and toughness increase more than 30% with addition of only 1 wt% of MWNTSs.
These results show that the introduction of BHET onto the MWNTSs is a very effective way in manufacturing MWNT/
PET composite.
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Figure 1. Experimental scheme used in this study.
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Figure 2. Schematic diagrams of acid treatment and grafting BHET
onto MWNT surface.

Table 1. Setting Temperatures of Twin Screw Extruder
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Figure 4. FT-Raman spectra of (a) neat MWNT; (b) MWNT-
COOH; (c) MWNT-BHET obtained at 514.5 nm.

Table 2. D/G Ratios of Neat MWNT, MWNT-COOH, and
MWNT-BHET

Sample D peak G peak D/G ratio
Neat MWNT 317.0024 307.5599 1.030701
MWNT-COOH 521.4660 450.9510 1.153811
MWNT-BHET 635.4725 521.7624 1.217935
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Figure 5. TGA thermograms obtained with heating rate of 10 °C/
min: (a) neat MWNT; (b) MWNT-COOH; (¢) MWNT-BHET.
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Figure 6. FTIR spectra of (a) neat MWNT; (b) MWNT-BHET.

Polymer(Korea), Vol. 38, No. 2, 2014



244 #3] -

nnnnnnnnn

oom
q
4
&
3
3
2

=]

]

H]

-]

o=
I

Figure 7. '"H NMR result of MWNT-BHET in CDCl;.
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Figure 8. Typical survey XPS spectra of (a) neat MWNT; (b) MWNT-BHET.
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Figure 9. XPS spectra of Cls peak spectra by XPS analysis of (a)
neat MWNT; (b) MWNT-BHET.
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Figure 11. DSC graphs obtained with heating and cooling rate of 10 °C/min: (a) the cooling scans after first heating; (b) the second heating

scan.
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Figure 12. TGA thermograms obtained with heating rate of 10 °C/min: (b) magnified view of (a) graph.
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Table 4. Mechanical Properties of PET and Its Nanocomposites Containing Various Amount of MWNTs

Sample Tensile strength Elongation Yield strength Breaking energy Initial modulus
(MPa) (%) (MPa) (Nmm) (MPa)
PET 322.76 68.8 173.52 986.59 3357
PET/neat MWNT 1.0% 32791 20.3 257.59 325.52 4834
PET/MWNT-BHET 0.5% 320.34 101.8 241.98 1641.06 3724
PET/MWNT-BHET 1.0% 328.61 80.2 234.17 1236.25 3815
PET/MWNT-BHET 2.0% 264.92 64.2 241.98 934.78 3468
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Figure 14. FE-SEM images showing the overall morphology of fractured cross sections for PET nanocomposites containing (a) neat MWNT

1.0 Wt%; (b) MWNT-BHET 0.5 wt%; (c) 1.0 wt%; (d) 2.0 wt%.
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