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ABSTRACT

Stabilization 18 a key stage n the production of advanced carbon/carbon composites (ACC) [rom meso-
phase pitch, {o render the mesophase infusible and the prevention of puffmg during the subsequent car-
bormuzation. It 15 generally known that stabilization process as well as properties of mesophase pitch has a
great deal of wfluence on the properties of Lhe resultant ACC Hence, 1t 18 possible to mfer the properties
of ACC by exanung the stahilized mesophase pitch. In this study, extractions by solvenls or acidified sol-
venls extraction were carried out from the A-240 petroleum mtch. The extracted pitches were made into
mesophase by heat treatments. Oxidative stabilization by air and non-oxidative stabiization by a chemical
free radical mitiator were performed. When a soluble polymer 1s fully stabilized, 1t should become insoluble
i solvents. This phenomenon was used to estimated the degree of stahilization. The non-oxygen stabilized
mesophase pitch powder was compared with the aw stanlized mesophase pitch powder. FTIR provided ad-
ditional wformation on the functional groups.
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Fig. 1. Mesophase Formation after heat treatment at 400°C for 2 hours.

Table 1. Various Salvenl Compositions of Extraction Syslem

819

(m#/20g ot A-240 pitch)

Samle Extracltion system Amount of mseluble residue
SN None 100
S0 20 mi hexane+180 mf Loluene 21.8
SA 20 mi hexane+180 m/ toluene+A 289
SF 20 m! hexane+180 m! Loluene+F 23.8

A=1M HCI (15 mH+1M HNGO, (15 mH+EtCH (20 mf}
F=6%HF (20 m/)+ELOH (20 mi)

Ao Yoy el 359 9759 dagy 4 Table 2. Soitening Pomnt and THFT of Extracted Pitches.
23 wlo ag THF B-&%{THFD2 Table 2 1} Sample S5PUC) THFI{ %)
EpdA s 2ok Asbd e 3090 SNel AR 1128 SN 1128 3
‘Celod, &7 Ax9 7 ¢ 153.8-188.2CE %ol 50 1882 55

2 o 5 gderh #aal 252 SNe| A8 snd vlsE) 54 153.8 33
F29 AxE 33-55%E =olEed 4 7 Ut =% SF 166.2 51
g AgE SA9 A5} ebahS AMEE A SR

gAx @5, THEIEE 18% A% ¥e 32 55 444 Table 3. Softemng Point and TIIFT of Mesophase Pilches.
2 gufel 2% F&A] AR 2] e §USE T Sample SP{°CH THFI(%)

£ 21k Table 3904 L}ERSe] $18lE o) SN2l 7 SN 166.6 29.59

S 166.6°CH T SuEEH AR 2RE] vEI HE S0 316.8 7839
ol FHEla] B 310°C o S vellch T3 B SA 340.8 74.19

g FEINE 0%l S e 40% A=E 29 o 126 407
SNHT Eskit ol2Ee &elFE wzsle|x A4

(50, SA 2 SF)7} SNE} uEzbas) a2 o F 3.2, Hi=H0lA Fx]2| oHE %S DRFTIR 24
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Fig. 2. DRFTIR spectra of SF mesophase and its ar sta-
bilized mesophase pitch at 250°C. {a) SF meso-
phase pitch, (h) 5 hours exposured SF meso-
phase pitch and {¢) 10 hours exposured SF mesa-
phase pitch.
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Table 4. Weight % ot THF Tusoluble for Mesphase Pitches and Stabilized Mesophase Pitches.

Sample Mesophase Air Stahibzation 10% DCP Stahihization
SN 39.6 41.2 94.1
SO 7h4 86.9 900
SA 74.2 81.2 96.1
SF 74.1 84.1 955
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Fig. 3. DRFTIR spectra of SF mesophase and its sta-
hilized mesophase pitch at 260°C for 5 hours
(a) Mesophase pitch, (b) Air stabiized meso-
phase pitch and (c) DCP stalihzed mesophase
pitch under N, atmosphere.
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Fig. 4. The proposed mechanism for the stabilization
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Table 5. TGA Results on Lhe Onset Temperature, Mazumum Temperature and Weight % Gain in Various Meso-

phase Pitches.

Sample Onset temperature (°C) |maximum temperture (°C}; Max. weight gains, %
SN 76.8 161 1
S0 220.2 375 5
SA 213.9 373 3
SF 235.8 389 4
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