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[ Abstract] The boron doped short carbon fiber reinforced furfuryl-acetone resin derived

glassy carbon matrix C/C composites were fabricated by addition of powdered carbon and boron.
By means of XRD, XPS, the state of boron, boron oxide and the effects of their catalystic graphi—
tization in C/ C were studied; the affecting factors to graphitization degree including tem perature,
catalytic kinds and catalyst amount were also analysed. In result, boron exists in C/ C in the state
of solid solution; through such catalytic mechanisms and attracting electron to break bond, replac—
ing carbon atom to eliminate defects, the glassy carbon and fibrous carbon, which are more non—
graphitizable, can get higher graphitization degree. On condition that temperature is 2100 ,
boron is less than 5. Owt %, the graphitization degree of glassy carbon matrix C/ C is up to 82%,
which is increased by 11% than that of 2500  graphitized C/ C without catalyst. It is shown
that boron can decrease graphitization temperature sharply.

Keywords catalytic graphitization boron graphitization carbon/carbon composites

, C/C

(.2

, Cc/C . ( )



/1998 12

2400 , ,

[3

2500 2450 ,

s C/C
: B> Al> BzO}, B (011)3, AJZOB
> Fe, Mn> Si s C/C
[4]
2
; ( ) .
1 s C/C
s C/C
1.3 14g/cm3
c/c
XRD c/c
151,
G= (0.344- dun) / (0.344- 0.3354)
, 0.344pm s
0.3354nm , dew2 XRD
002
XRD XPS B,0O; C/C
s < 10pm, > 96%
, s > 98%,

500
3
3.1 c/C
1600
4B+ C —B,C
577 s ,
1600
B203+ C —B4C
, 1600 s c/C
s 1600 ,
XRD XPS C/C
1 C/C X
s 20 18° 64°
(26=26.30, 42.80, 54. 10, 26.30
002 ) s
20=37.62, 34.80, 23.40 , 37.62
9 X
[6.7

% 29|°
- @
€ b
£t 3
©
i <
iie]
— 2
18 64
20,°
1 /e X
() 2500
(b) 2100 Swt%

Fig- 1 XRD spectrum of C/C in a large

scale without (a) and with (b) catalyst
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Fig-2 XPS spectrum of C/C without (a) and with (b) catalyst
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Table 1 Heat treatment of catalytic graphitization C/ C
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Table 2 XRD analysis results of C/ C
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1 0.3391 21.1 57 B,04/ 1800
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6 0. 3367 33.7 84 B/2500
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Table 3 XRD analysis results of cabon fibers N
o 60F
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Fig.3 Effect of temperature of boron

catalyst on graphitization properties

[3]
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Fig. 4 Effect of catalyst amount on interlayer spacing

c/c ,

, 2500 ,
2.016wt%!®, R
) C/
C ) ) )
s c/c s
[61012)
4
(n c/c
( ) ,
(2) C/C (< 5.0wt%) ,
C/C
(3) 2100
5.0wt% , C/C
82%
(4) ,PAN 2500
83%
(5) ,
C/C C/ C
1 Fitzer. Erich. The future of carbon -carbon compos—
ites. Carbon, 1987, 25: 163
2 , 1988
3 , 1985
4 ( ) . , 1986, (1)
5 J. A.Turnbull, et al.Carbon, 1966, 3: 387
6 . X . , 1962
7 C.E.Lowell.J. Amer.Cer. Soc., 1967, 50 (3): 142
8 s s . , 1984, (119): 215
9 R.J.Zaldivar, etc. Carbon, 1992, 30: 711

10 Marsh H. et al. J. Appl. Chem., 1970, 20: 133
11R. J.Zaidivar, etc. 20th biennial Conf. Carbon, 1991, 388

1998. 5. 14
. 1998. 8. 20
. L1969 9 .

101 ( 710025)




