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Abstract: The influence of carbon nanotube (CNT) functional groups on mechanical and therma properties of CNT/
polymer composites was investigated. The functiona groups of the CNT were quantitatively analyzed using X-ray pho-
toelectron spectroscopy. The composites were prepared by adding the 0.7 wt% acid-treated CNT in the epoxy resins and
vinyl ester resins, respectively. As aresult, the CNT/epoxy composites showed the highest tensile and flexural properties
upon adding the 8 M HNO:-treated CNT. Tensile and thermal properties of the CNT/vinyl ester composites were
improved by adding H,SO,/HNO:-treated CNT. Therma conductivities of CNT/epoxy composites and CNT/vinyl ester
composites were improved in 8 M HNOs-treated CNT. The introduction of carbonyl group (C=0) on CNT led to
improvement of interfacial bonding in CNT/epoxy composites. The increase in the content of carboxyl group (O-C=0)
on CNT contributed to increase in mechanica properties of CNT/vinyl ester composites. Also, the thermal conductivity of
CNT/epoxy composites and CNT/vinyl ester composites were probably influenced by the structure and length of the CNT.

Keywords: carbon nanotubes, functional groups, mechanical properties, thermal properties, CNT/polymer composites.
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Figure 1. Chemica structures of epoxy and vinyl ester.
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Table 1. Descriptions of the Samples

Samples Descriptions

EP Pure epoxy

VE Pure vinyl ester

EP/ARC Epoxy filled with as-received carbon nanotubes

EP/NC8 Epoxy filled with 8 M HNOs-treated carbon
nanotubes

EP/INC12 Epoxy filled with 12 M HNOs-treated carbon
nanotubes

EP/SNC Epoxy filled with H,SO,/HNO;-treated carbon
nanotubes

VE/ARC Vinyl ester filled with as-received carbon
nanotubes

VE/NC8 Vinyl ester filled with 8 M HNOs-treated carbon
nanotubes

VE/NC12 Vinyl ester filled with12 M HNOx-treated carbon
nanotubes

VE/SNC Vinyl ester filled with H,SO,/HNO-treated

carbon nanotubes
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Figure 2. FTIR spectra of acid-treated carbon nanotubes: (a) as-
received; (b) 8 M HNO;; (6) 12M HNO;; (d) H,SO,/HNO; (3/1).
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Figure 4. XPS spectra of C;s peak and O, peak of the carbon nanotubes: (a) as-received; (b) 8 M HNO;; (¢) H,SO/HNO; (3/1).
Table 2. Relative Percentages of the Components of Carbon Atoms in Acid-treated Carbon Nanotube
Element Composition Cis (%) Oss (%)
Samples
C(%) O(%) o/C s ° C-OH C=0 O-C=0 C-OH C=0 O-C=0
As-received 98.96 1.04 0.0105 579 17.2 16.4 4.6 39 91 5 4
HNO;8M 97.77 2.23 0.0228 52.4 22.1 139 7.0 4.6 58 25 17
HNO; 12 M 98.77 1.23 0.0125 53.2 234 12.7 6.5 4.2 46 24 30
H,SO/HNO; (3/1)  93.87 6.13 0.0653 49.9 220 15.2 6.2 6.7 30 28 a2
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