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ABSTRACT

A study on mesophase pitch as a matrix precursor of carbon fiber reinforced carbon (C/C) composite has
been recently presented. This study is concerned with the production of mesophase pitch as matrix precursors
for C/C composite from coal tar pitch. A commercial coal tar pitch was heat-treated at 250C for 2 hours
to remove low molecular weight fraction from the pitch, then, increasing the temperature of the pitch to between
350~450T to produce mesophase pitch. The pitch was continuously stirred during this time and nitrogen
gas was continuously bubbled through the pitch. Spherical and bulk mesophases were formed in the pitch
after heat-treatment. Parent and mesophase pitches were characterized by elemental analysis, coke yield, solubi-
lity in tetrabydrofuran and hexane, and an optical microscopy to measure the mesophase content. It was neces-
sary to produce C/C composite that a mesophase pitch with about 3040 vol% mesophase spherulites can
be infiltrated into a fiber preform without a filter effect as a matrix precursor condition. This condition was
satisfied with mesophase pitch heat treated at 4007 for 2 hours. The other heat treatment conditions showed
the nuclei of mesophase or hulk mesophase which were not satisfied with the matix precursor condition.
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Fig. 1. Transformation of mesophase:
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(A) Nucleation of mesophase spherules: (B) Growth of mesophase spherules: (C) Coalescence of mesophase

spherules: (D) Bulk mesophase.
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Table 1. Mesophase Formation Conditions.

Sample Heat treated N, gas
conditions (co/mmn)
ITWCTPAR| None-heat treated

MESO 1 Zh Zh ih Zh 800

RT—250TC—250C—350C—>350C
2h 2h 1h 2h

RT—250T-»250T—>400C—400T

MESO 3 Zh 2h 1h 2h 300

RT—250T—2501T—>430T—430C
Zh 2h 1h 2h

MESO 4 8OO
RT—250T—+250C—450C—450%

MESO 2 800

2385t thimble filters o] 110CE 7}E2= AF
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A £L4TE 10T/ minsz s]-oq 100072 7145t
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2 428%%ch Al EHH e BEL FR

1l

3 o g9l o Hyl Hekg-Arle fate] $AF FE Table 368 el
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TWCTPARS) ™ial ¥4 Azbs Table 20 4G
L], Bln 127 g/lem?s) 3 HA5kge 11500 gk $4

B Az o] FAsel vhirl 9250%0] %, St Table 3. Impurities of JWCTP by ICP Analysis (unit:

467%01 5, 1 el WA(LLO%)S BH046%)e] FA)s} _ pem) : " -
ek )2l C/HS) Mol 16598 & & 3ok ¥ il =D L[ o
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Table 2. Basic Properties of JWCTP.
Element analysis T 1 Q1 Coke vield
3 < . L . L yie
Density {g/cm®) S/P (O C I T I N | 3 Wt %) | (wt. %) (wh. )
127 1159 92,5 ] 467 ] 1.10 } 0.46 29.1 83 428

. -

£ ry, DT v W . -
Fig. 2. Mesophase microstructures after various heat-treatments (X200).
(A) MES0 1 {(B) MESO 2 (C) MESO 3 (D MESO 4
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Tahle 4. Results of CHNOS Analysis on the JWCT-

Table 5. Softening Point Changes after Mesophase

PAR and Mesophase Pitches. Formation.

Sample C H N 0 S C/H Sample Softening point ()
JWCTPAR | 9250 | 467 | 110 | 127 | 046 | 165 JWCTPAR 115.9
MESQ 1 | 9357 | 402 | 107 | 085 | 049 | 194 MESQO 1 168.1
MESC 2 | 9371 | 392 | 1.00 | 0.89 | 048 [ 199 MESO 2 189.2
MESQO 3 | 9423 | 355 | 097 | 083 | 042 | 221 MESC 3 300
MESO 4 | 9430 | 347 | 1.00 | 083 | 040 | 226 MESO 4 325

Aztd e, o178 IWCTPAR| sd4e] F g2y
B Az=Hg 7] 9ok

PR Aes A= dafe]lz slae| ofupy
(anisotropic phase)s Fig 2¢ vjepiiglcl Fig 2-(A)=
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o| 27} o] A7 AL E ¢ vk Fig 2-B)E 400T
o4 ajz] & zleld 350Te|A] Boh 7] wEs
o}~ Azl o @el A=Az, Aaksle] A Fe] ¢
7= e & F gk Fig 2(Crsl D) 430 9 460C
oA GAzlste] FAT Mo, G FAAR
3] 4] oA o]t A (coalescence) BAME Ho] W
@ dzdel~2 AW SE & F sick

Az v Fde]x 33 E A4ste] CHNOS 45
Aagle] Table 4¢] viebych 24 Axs ¥ dz
Flo]A~g A7l o eq C/H 8]7} IWCTPAR X o} =7
AAE o & gk o)zlE A7 HAdA @ERRE
th= A dEEr) ge] delwm, AHoE
FEo ofz:3le Yo gF:abm 9irh. MESO 1404
FE| MESQ 47}=]2 wlms] dg sizdoe)s 84 £
=7} 350CH 4 4TS AR 430TE gl wet
C/HE]7} 1.944)4] 22628 olwd o 4 glc). o]w]
Habe wzdols PYA 2R} FolpoRy dled
C-H¥7bs2] 23] 62 @oix]7] difelch 53
dzelArt Hz g e 430Te)d HAl=d
MESO 32] 7§l C/H¥|7} 2218 4iylck. o] 2%
el C/He| n)7} 20 A=) g zhed T8ie] oz 4
o]2rh mhEo]H L o 5 gldrh

Hzd el AAS) dstae] HIE Table 5o et
Wtk «stde Az F79) Table5 #Wahe] &4
1R W) el dojgr}. JWCTPARS] 7% 1159T
v}, Feo] W] A5 el MESO 13 MESO
20l 7oz zhzt 168.1C2} 1892TE el A
gHeja] oz e]~3 JehE MESO 33 MESO 49
AgE 00T ol4g viehlc} o1ENE dspEd

—1392—

Table 6 Carbonization Yields of the Mesophase Pt-
ches at 100C 1n N, Atmosphere.

Sample Cokes yield (%)
JWCTPAR 42.8
MESO 1 49.38
MESO 2 55.03
MESO 3 80.24
MESC 4 816

A Balsg e dRE 5 St oF Azl s
ol wh2 pematic e el HAe] Al mpE 7ot
=g Qg 932 Eaad FRANE AL A1
Zag aala HAxe] A £ 9% Fu o o
24 ¢}, odstse] 1681T % 189Cgl MESO 1 ¥
MESC 2 #2& =g Abge] 7lashanl 300T
o]kl MESO 33 MESO 4 s=9] AL F3&
EE 40T olae R Eojelsba, E3 o2 913 3
L5 o] WF FoldA(FALEr AHFLs 2
Lo|oja] Az FaHom <) FFel ErleEivh
g o]5e W3 A dzde|sE Held gled,
26l gale] Yz Al ot deFAgE s
gao] Babsshdz adyla gloh,

TGAE Abesle] =2 $f(cokes yield)2 23
oich Table 6& wlx#o]A A2 23 F§& EAF
Eoluv)h JWCTPARS| H$olis 2L FEo] 428%5
viehfigicl, JWCTPAR®} vlwels] & wf =zde]s
12} A g o) G 2xe we) 49.88%
XE 8L60% 7hA] FrlEldch ol olvl dF® A%
A A Bl wihEe] d¥s W FEe A9 W=
Holx B Aol opE Ao A A Fe|vy AL
A2 Apge] Fls3k MESO 13 MESO 298] ASle
oF 8~13% AEY o] FAFEH, ]2 d=x
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