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Fabrication and Characterization of a New Pitch-based ACNT/C Nanocomposites
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Abstract: With long aligned carbon nanotubes (ACNTs) array prepared by chemical vapor deposition (CVD)
method as reinforcements, and middle-temperature coal-tar pitch as matrix precursor, pitch-based aligned carbon
nanotube/carbon (ACNT/C) nanocomposites were fabricated with traditional high-pressure impregnation-carboniza-
tion technology. The new nanocomposites (about 1.25 g-cm™ after one cycle) have been characterized by SEM,
PLM, XRD, Raman and TGA. The PLM micrographs show that matrix pitch carbon has order orientation with
typical anisotropic structure. The SEM micrographs reveal that pitch carbon grown surround carbon nanotube ap-
pears the flowing characteristics. The grain of the flow structure in ACNT/C nanocomposites is denser and neater
than that in C/C composites prepared by the same process, which indicates a higher orientation degree of basal
planes of the carbon in ACNT/C. XRD and Raman analysis also prove that ACNT/C nanocomposites hold better
microstructure and crystallization. TGA results demonstrate that the initial weight loss temperature of ACNT/C

nanocomposites is about 50 °C higher than that of C/C composites.
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Table 1 Elements in common coal-tar pitch

Element C H N 0 S Ash
Weight / % 9232 4.90 0.99 0.927 0.66  0.203
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(a) ACNTs array; (b) pitch-based ACNT/C; (c) fracture face of pitch-based ACNT/C; (d) fracture face of pitch-based C/C
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Fig.1 SEM micrographs of ACNTSs, pitch-based ACNT/C nanocomposites and C/C composites
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Fig.2 Polarized-light micrographs of (a) ACNT/C; (b) ACNT/C and C/C composites
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Fig.3 SEM micrographs of defects in pitch-based (a) ACNT/C and (b) C/C composites
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(a) XRD patterns and (b) Raman spectra of ACNTs, pitch-based ACNT/C nanocomposites and C/C composites
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Fig.5 TGA curves of pitch, ACNTs, pitch-based ACNT/C

nanocomposites and C/C composites
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