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Effects of Carbonization Pressure on Microstructure
of Graphitized Pitch-derived Carbons

HUANG Jian, HAO Zhi-Biao, ZOU Wu, WANG Kun-Jie, CHENG Wen
(Xi’ an Aerospace Composites Research Institute, Xi”an 710025, China)

Abstract: Graphitized pitch-derived carbons were prepared ' under. carbonization pressures of 30MPa and
60MPa respectively, using high temperature pitch as raw/material. Microstructure of the samples were inves-
tigated by SEM and TEM. Results indicate that the samples-prepared at 30MPa and 60MPa are dominated by
easy graphitized flow/flow domain ‘type texture and non-graphitized mosaic/domain type texture, respective-
ly. Nucleation, growth and amalgamation of carbonaceous mesophase spherule as well as microstructures of
as-prepared materials are_influenced by carbonization pressures. Carbonaceous mesophase spherule can
amalgamate completely to form anisotropic flow, type texture at the carbonization pressure of 30MPa, while
amalgamation’ of carbonaceous mesophase spherule is blocked to form mosaic type texture at the carbonization
pressure ‘of 60MPa, TEM and SAED results show that main texture of the sample prepared at 30MPa is flow
type texture, some isotropic textures exist at the rim of lamellar structures or among them. Samples prepared
at 60MPa exhibit non-homogeneous microstructure where (002) rings distribute by spotted state. It can be
concluded that uniformity and orientation of the sample prepared at 30MPa are better than those of the sample
prepared at 60MPa.
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Table 1 Characterizations of the coal-tar pitch

Sp QL TS/ TI-QS/  Ash/  Carbonization
177/°C wt% wt% wt% wt% yield/wt%
112 7.31 64.49 28.20 0.06 60.21

Note: SP - Softening point; TS — Toluene soluble;
TI - Toluene insoluble; QS — Quinoline soluble;
QI - Quinoline insoluble
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Fig.1  Optical micrographs of pitch-derived carbons
(a) Sample 17;(b) Sample 2*
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Fig.2 SEM photographs of pitch-derived carbons
(a) Sample 1*;(b) Sample 2*
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Table 3 Data determined by XRD

Sample 260/(°) dyp,/nm L./nm G/ %
1" 26.482 0.3363 29.3 90
2" 26.428 0.3370 18.7 81

Note ; 9-Bragg angle; G-graphitization degree
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Fig.3 TEM micrograph of sample 17
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Fig.4 High magnification TEM images and the corresponding SAED patterns of sample 1* ( Fig, 3)
(a) Area A in(Fig.3); (b) Area B in(Fig.4(a)); (c) Area C in(Fig.4(a))
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Fig. 6 High magnification TEM images and the corresponding SAED patterns of areas in Fig.'5
(a) Area A; (b) Area B; (c) area C
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