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Evaluation of Low Density and Highly Thermal Conductive Carbon Bonded
Carbon Fiber Network with Mesophase Pitch as Binder

OUYANG Ting', CHEN Yun-Bo', JIANG Zhao', FEI You-Qing'*

(1. College of Materials Science and Engineering, Hunan University, Changsha 410082, China; 2. State Key Laboratory of Ad-
vanced Design and Manufacturing for Vehicle Body, Hunan University, Changsha 410082, China)

Abstract: The carbon bonded carbon fiber network was prepared by using carbon fibers carbonized at 500 ‘C with
mesophase pitch as binder. The sample was compared with the one prepared by using carbon fibers carbonized at
1300 Cand the one prepared by using phenolic resin as the binder. The carbon yields of binders, microstructure,
graphitization degree and crystallite size of samples were characterized and thermal conductivity was obtained for the
samples soaked into phase change materials (PCM) to form PCM composites. Results showed that a good “in-plane”
bonding effect was formed between the highly aligned graphene layers of binders and graphite fibers. The density of
the carbon fiber network after graphitization is 0.317 g-cm >, and the in-plane thermal conductivity of its PCM com-
posite is 19.30 W-m "K', increased by 80-folds as hhat of pure PCMs.

Key words: mesophase pitch; carbon fiber; high thermal conductivity; phase change materials composite
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Fig. 1 Thermogravimetic curves (a) and differential thermo-
gravimetric curves (b) of mesophase pitch, phenolic resin and
preoxidized fiber under nitrogen atmosphere
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Fig. 2 Microstructures of different carbon fiber networks after carbonization or graphitization
(al) SCF500-MP1300; (b1) SCF1300-MP1300; (c1) SCF1300-PR1300; (a2) SCF500-MP2850; (b2) SCF1300-MP2850; (c2) CF1300-PR2850
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Fig. 3 Raman spectra (a) and XRD patterns (b) of carbon
fiber networks
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Table 1 Microcrystalline parameters of graphitized carbon fiber networks
Sample pl(g-em™) d(002/nm 2/% FWHM (002) FWHM (100) L/nm L,/nm R(Ip/Ig)
SCF500-MP2850 0.317 0.3371 79.8 0.303 0.432 28.2 40.4 0.253
SCF1300-MP2850 0.324 0.3369 82.8 0.304 0.231 28.1 75.5 0.245
SCF1300-PR2850 0.305 0.3364 88.7 0.393 0.480 21.7 36.4 0.245
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Table 2 Thermal conductivity of phase change composites
enhanced by carbon fiber network
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