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Composition and Structure Characterization of
Polycarbosilane Precursor Synthesized from

Liquid Polysilane Under High Pressure
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Abstract: The polycarbosilane (PCS) precursor for SiC fiber was synthesized in an autoclave with lig-
uid polysilane (LPS), which was obtained by thermal decomposition of polydimethylsilane (PDMS).
The composition and structure of the PCS were characterized. The results showed that the PCS was
the general term for organosilicon polymers with a Si—C béckbond. The weight average molecular
weight (My) of PCS was about 2861, and the polydispersity index, M., /M, (weight average to num-
ber average molecular weight), was about 1. 92. Elemental analysis gave an empirical formula of
SiCl s Hy 51 Op.05. IR and NMR showed the presence of SiC, and SiC; H structure units containing Si—
CH;, Si—CH,—Si and Si—H groups. From the ratio of C—H and Si—H intensity areas in ' H-NMR
spectra, the value of C—H /Si—H was about 9. 83. From % Si-NMR spectra. the ratio of SiC;H to
SiC, units was about 0. 48. The PCS synthesized under high pressure was better for precursor for SiC
fiber than that of synthesized under normal pressure, because the PCS synthesized under high pressure
had higher molecular weight and Si—H bond content.
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Table 1  The chemical analysis results of PDMS and PCS

Mass fraction /%

Sample Empirical formula

Si Cc H O

PDMS | 44.82 | 38.66 | 14.96 1.56 SiCs. 01 Ho. 34 Oo. 05

PCS 49,76 | 40,34 8. 54 1.36 SiC1. 89 Ha. 81 00.05
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Fig.1 The molecular weight distribution of PCS
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Fig. 2 Infrared spectra of PCS and LPS
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