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Composition and Structure Characterization of Polycarbosilane
Synthesized from Polydimethylsilane under High Pressure

CHENG Xiang-zhen XIAO Jia-yu XIE Zheng-fang SONG Yong-cai WANG Ying-de
College of Aerospace and Materials Engineering National Univ. of Defense Technology Changsha 410073 China

Abstract The polycarbosilane PCS  the precursor of SiC fiber is synthesized at 450°C for 6h in an autoclave by thermal
decomposition of polydimethylsilane PDMS . The composition and structure of the PCS are characterized by softening point element
analysis IR molecular weight distribution and NMR. Structure model of PCS is therefore proposed. IR and NMR show the presence of
SiCy and SiG3H structure units containing Si-CH; ~ Si-CH,-Si  and Si-H groups. Elemental analysis provides an empirical formula of
SiCy g7H7.1309.03. Compared with the PCS with close softening point synthesized at normal pressure the PCS synthesized in the autoclave
has a approximate elemental composition higher Si-H bond content higher molecular weight but lower ratio of SiC3H and SiCy.
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450°C 6h PCS
PCS
1.2 PCS
1 HMK PCS
2 CS -444
IRO-1
3 Waters — 1515 GPC
PCS 1.0ml/min
4 IR Nexus670 KBr 4000 ~
400cm ™! PCS  2100cm~! Si-H 1250cm™~"! Si-CH;
Asin/Asicn, PCS  Si-H
5 NMR Varian Inova — 300 CeDs '"H-NMR
CDCl4 »Si-NMR
2
220°C PCS-HP
215°C  PCS-NP? Si-H
2.1
PCS-HP  PCS-NP 1
PDMS  PCS
Tab.1 The chemical analysis results of PDMS and PCS
Sample Si/wt% C/wt% H/wt% * O/Wt% Experimental formula
PDMS 44.82 38.66 14.96 1.56 SiCy.01Ho 3400.06
PCS-HP 48.33 38.65 12.31 0.71 SiCy.g7H7.1300.03
PCS-NP 48.22 38.14 13.11 0.53 SiCy.gsH7.6100.02
1 PCS-HP PCS-NP Si CHO
PDMS CHO
Si-Si PDMS Si-C PCS
H, PCS
2.2
PCS-HP PCS-NP PCS
1
PCS-HP 1587 2752 1.73 PCS-NP 1578
2642 1.67 PCS-NP PCS-HP 1
PCS-HP LogMy > 4.0 PCS-NP
PCS
PCS-HP
PCS
2.3
PCS-HP 2 PDMS PCS-NP IR
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Fig.1 The molecular weight distributions of PCS Fig.2 Infrared sprectra of PDMS and PCS
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Fig.3 'H-NMR spectra of PCS-NP and PCS-HP Fig.4 %Si-NMR spectra of PCS-NP and PCS-HP
3 0=0ppm C-H 0=0.17ppm Si-CH;
0= -0.1ppm Si-CH, 0= —0.6ppm Si-CH
S =4~ Sppm Si-H C-H Si-H C-H
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0.51 ¥ Si-NMR PCS  Si-Si — 38ppm PCS
SiC,Siy., PCS-HP  SiC3H 34% SiC, 66% PCS-NP SiC;H SiC, =
0.53 PCS-HP PCS-NP PCS
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Fig.5 Structure model of PCS-HP
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