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Preparation of Polycarbosilane Precursor for SiC
Fiber with Low Specific Resistance from PDMS/PVC

WANG Juan SONG Yong-cai
College of Aerospace and Material Engincering National Univ. of Defense Technology Changsha 410073 China
Abstract Polycarbosilane PC-P which is a useful precursor for Silicon Carbide fiber with high mechanical properties and
low specific resistance was synthesized using polydimethysilane PDMS and 3% ~ 7% wt polyvinychloride PVC . The syn-
thesizing condition for PC-P was determined. The composition structure and property of PC-P were studied by element analy-
sis IR XPS and GPC. The reaction mechanism was preliminarily probed.
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1

d Waters-244 Iml: min~
IR PE System 2000 FTIR 4000 ~ 400cm~! KBr
Si Si0, C X
XPS FRR AlKa
2
2.1 PC-P
pPvC PC-P
PC-P 1 PC-P 65 %
PVC PC-P pPvC
PC-P PVC PDMS PVC
pPvC
180 ~ 230°C 1350 ~
1800 PC-P 450°C 6 ~8h
PC-P  GPC 1 PC-P 2.0
PC-P PVC PDMS PvC PDMS
1 PC-P

Tab.1 Synthesis conditions melting points number average molecular weights distribution

breadths and yields for PC-P precursors

pvcC /wt% /h /C /%

PC-P5-2 5 2 134 ~ 143 1201 2.03 64.8
PC-P5-4 5 4 155 ~ 165 1271 1.98 66.8
PC-P5-6 5 6 180 ~ 184 1370 1.76 65.4
PC-P5-7 5 7 190 ~ 195 1575 1.89 65.7
PC-P5-8 5 8 205 ~ 215 1711 2.07 66.1
PC-P5-10 5 10 > 400 > 5000 / /

PC-P3-6 3 6 180 ~ 185 1385 2.13 68.2
PC-P7-6 7 6 185 ~ 195 1671 2.06 60.1
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Fig.1 GPC curves for a PC-P5-2 Fig.2 XPS spectrum of PC-P5-8
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2.2 PC-P
2 PC-P5-8 XPS Si, 101.2eV  Siy, 153eV Oy,
532.7eV  C,, 284.8eV Co Cl 199.0eV
ASF PC-P5-8 C 45.14% wt O 3.44%wt Si
51.42%wt C/Si at. 2.05
PC-P Si C 2 PC-P C PCS Si
PCS Si PVC PC-P Si XPS
PC-P5-8 H C Si C/Si at.
C Si C/Si at. C/Si at.
PVC PC-P
2 PCS PGP SiC
Tab.2 Silicon and Carbon contents of PCS and PC-Ps
C/wt% Si/ wt% C/Si /at. C Si C/Si
PCS 42.42 51.47 1.92 e —_— —_—
PC-P3-6 43.01 48.98 2.05 43.47 50.39 2.01
PC-P5-8 43.29 48.52 2.08 44.18 49 .66 2.08
PC-P7-6 43.78 47.46 2.15 44 .89 48.92 2.14
PC-P PCS IR 3 2950cm ' 2900cm ! C-H
2100cm~!  Si- 1400cm~! Si-CH; C-H 1360cm ™!
Si-CH,-Si C-H 1260cm~!  Si-CH; CH,4 1020cm~!  Si- CH, - Si
Si—-C-Si 830cm™!  Si-C 3400cm~!' 1600cm~! H,0 PC-P
C-H -Si—-H Si-CH, - Si Si- CHs cl PCS PC-P
3100cm ! C-H 4 PC-P C-H
4 \(__A_m a
\/ A4 b
- [
""\ s WJ ‘y\[“'“\f"*v“ ¢
4000 3000 2000 —— 1000 &fﬁ%cm-'
3 4 PC-P  3000cm~! IR
Fig.3 IR spectra of Fig.4 IR spectra about 3000cm ™! of
a PCS b PC-P3-6 ¢ PC-P5-7 d PC-P7-6 a PC-P3-6 b PC-P5-7 ¢ PC-P7-6
2100cm~!  Si—-H 1260cm™~!  Si- CH,4 Az100/ A 260 1360cm ™!
Si-CH,-Si C-H 1400cm~'Si-CH® C-H A13607 A1a00
PDMS PCS Si - Si Si-C
Si- CH, - Si > Asi-cn,-si/Asi—cn,  Arzeo/ Ara00 Si- CH, - Si
A1360/ A 1400
Si— PC-P

Az100/ A1260
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Azio0/Azso  Aizeo”/ Ataoo 3 3 PC-P 3 A360/ Ara00 A2100” A1260
AZIOO/A1260 O. 80 PVC Tab3 A1360/A1400 AZIOO/AIZGO Of PCS and PC-PS
PC-P A2100/A12(,o PC-P Si—- H A1360/ A1a00 Az1007 A1260
PCS PVC Si—-H PCS 1.30~1.70 0.90~0.96
At/ Aaso PCS PC-P5-2 1.243 0.821
. . PC-P5-4 1.347 0.789
Si- Si PC-P PC-P5-6 1.360 0.812
PVC PDMS Si-H PC-P5-7 1.381 0.803
Si—H PC-P5-8 1.462 0.817
450°C Si—H PC-P3-6 1.106 0.824
PC-P7-6 1.531 0.777
Aiz60/ Aago
2.3 PDMS PVC
PVC 100%C PVC HCI
¢ PDMS LPS LPS
PDMS Si-Si Si—-C
CH4 57
PDMS PVC PC-P PDMS 3% ~
T%wt PVC PVC PDMS
Si-H PVC Si- Si
Si—-H Si- CH, - Si PC-P
T T
—|Si—H +—CH=CH— —|Si—(|]H—CH2— 1
CH; CH;
| |
—|Si- — +—CH=CH— —|Si—(|3H—CH— 2
| , | | |
—|Si—?H—CH—+- CH2—|Si— —_— —|Si—(|3H—CH—CH2—|Si— 3
3
1 SiC-C PC-P PDMS 3% ~7%wt PVC
180 ~ 210°C 1350 ~ 1800 2.0
450°C 6~ 8h
2 PC-P SiCHO Cl PC-P C PCS Si
PCS PC-P PCS Si-H PCS
Si-H PC-P
1 . D . 1997.
2 SiC-C ] 1992 22 1 9~12.

3 Yamamura T Ishikawa T Skibuya M et al. Development of a New Continuous Si— Ti— C - O Fiber Using an Organometallic Polymer
Precursor J . J. Mater.Sci. 1988 23 2589.
— J . 1994 25 4 300.
J. 1995 6 753 -1757.
M . 1988 187 - 190.
SiC-C D . 2001.
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