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1
Table 1 Basic propertiesof twomesophase pitches
\ Softening w(C)/ wH)/ wN+S+t0) n(H)/ w B11Y) w (PI?) A nisotropic m (A sh)
o
point % % % n(C) % % region/% %
1 309 95.03 4.62 0.35 0.58 90.6 49.4 60 < 0.01
2 287 94. 75 5. 06 0.19 0.64 8l.4 39.6 100 < 0.01
1) Benzene insluble; 2) Pyridine insoluble
1.2
[8]
2 No.1l 2
2
Table 2 M elt pinning of mesophase pitches
Softenin Extrudin A xial speed/
No. ) 9 v/ u/Pa s 9 SJ. 12 /m d/um
point flow /mm3 s ! mm-_min *
1 309 370 430 2109 5.32 5 > 5000 33+ 3
2 298 330 450 2109 5.32 5 > 5000 33+ 3
1) Temperature range of low visoosity and snooth flow; 2) Continual length of mesophase pitch filanent; 3) Temperature is
380+ 2 ; 4) Temperature is 330t 2
1.3
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Fig-1 Oxidation model of mesophase pitch filament X = (roz _ ri2) /r02 ri/ro = (1- X) 1/2
Po,—D ifferential oxygen pressure of air; ( )
P82—D ifferential oxygen pressure . Ea N
o AL L e p s bez 1 - x)?
at surface of filament; Po,—Differential R * P4 T 2 r,
oxygen pressure in interface betw een oxidized and (7)
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; , (OF Rad
dco
Ri= 2De (8
dri
b, , De= CoT*? Co
(9]
o, Co,= Po,/RT, ri , Co,= 0, (8)
Ra* In(ro/ri) = 21" PoZ/RT
Ra= 2m*De* (Po,/RT)/In(ro/¥i) (9)
Rp= b- Rud,
- 2mri* Pdri/dt= b* 2w (Po,/RT) /In(ro/ri) (10)
(10) , =0 , ri=ro, X = (ro’- 1) /ro’
. P
dhe. T2 Lo x s (1o )@= x) (11)
(11)
t1
, B2 ) =ttt 1t
: : , t2/t
2.2
No.1l 2 2 /min 329 307 ( 20 )
0 46 8h, O C H N 2 5
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2 (@) 3 C
Fig- 2 The changes of oxygen content in oxidation Fig- 3 The changesof carbon content in oxidation
(1) No. 1 mesophase pitch filanent; (1) No. 1 mesophase pitch filament;
(2) No. 2mesophase pitch filanent (2) No- 2mesphase pitch filanent
L 1 2 1
) ; , No.1
No.2 3 4 , C H , No.1 C
No.2 No.1 H No.2 5

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



28 ( ) 17

0.25
)
4'\-\.
0.20F
X R
z 2 &)
2 = 0.I5F . .
\0
2.4 L s - - - .
2 4 6 8 0105 2 4 6 8
Holding time / h Holding time / h
4 H 5 N
Fig-4 The changesof hydrogen content in oxidation Fig-5 The changesof nitrogen content in oxidation
(1) No. 1 mesophase pitch filanent; (1) No. 1 mesphase pitch filament;
(2) No. 2mesophase pitch filanent (2) No. 2 mesophase pitch filanent
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Fig-6 Oxidation diagram of No.1, 2 '
mesophase pitch filaments
No.1 2 20 ,
= —No. 1 mesophase pitch filanent surface; 6 h 7
e —N 0. 2mesphase pitch filanent surface , 3030 an” 1
, 750 an " *
, 815an" ! No.1 2
1700 an” ! Cc=0 , 1280an” ' 1150 an”* C—0—C
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Fig- 7 FT-IR spectra of mesophase pitch
filament surface and mesophase
pitch oxidized filament surface(holding time 6 h)

(a) M esophase pitch filanent surface
(b) M esophase pitch oxidized filament surface
(1) No. 1, (2) No.2

ARV (15kV, x 120000, —10 nm)
Fig-8 ARM photographsof mesophase pitch filament surface and mesophase pitch oxidized filament surface
(a) M esophase pitch filanent surfacg; (b) No. 1 mesophase pitch oxidized filanent surface(holding time 6 h);

(c) No. 2mesophase pitch oxidized filanent surface(holding time 6 h)
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THE STUDY OF CARBON CORE FOR SiC CONTINUED FILAM ENT BY CVD
[II. The Oxidation of L argeD iameter M esophase Pitch Filament

ZHA Qing-fang', ZHANG Yu-zhen', WU M ing-bo', ZHU Xing-ming’
(1. TheN ational K ey L aboratory o H eavy Oil Processing, U niversity o Petroleum,
D ongying 257062, China; 2. Institute d Coal Chemistry, ChineseA cadeny o Sciences, Taiyuan 030001, China)

Abstracts In order to obtain infusible large diam eter mesophase pitch filanent, the oxidization (stabi-
lization) processw as studied under the conditionsof 20 higher than the softening point of mesophase
pitch at different holding times. Oxidative reaction through by methylane of condensed aromatics cross-
linking oxygen foming C—0O and C—O —C bonds to coalescingmolecularmakesmesphasepitch fila-
ment to be infusible.

The role of chanical reaction rate and diffusion control in large diameter mesophase pitch filaments
played in oligomerization under different pressures and subsequent melt inningw as investgated.

The changesof O, C,H in oxidative process and the analysisof surface structure of mesophase pitch

oxidative filanents by atomic force microscope indicated that chemical reaction rate of mesophase pitch
© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.
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filanents derived from oligomerization under atmoheric pressurew as low er than that of under higher
pressures, it means that the oxidative reactivity of themesophasepitch derived from oligom erization un-
der higher pressures is higher than that of under atmoheric pressure.

Key words mesophase pitch filanent; oxidation; diffusion
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