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Q of: M Eo) 2 o] L3 hydrosilylation Wgoll slall H& 82 Aale]l A& A7) dsiA
polycarbosilane- co-methacryloxypropyltrimethoxy silane (PCS-co-MPS)& @A stict. 4
& Algo] FT-IR AslE#o|4] 2100, 1720, 164C. 1170, 1130 cm ' 22| 4le] & 77 W3}
9} '"H-NMR¢| 4.1, 3.5, 1.8 ppmP-2olA SA =3 E 3ols) Age] g4 L s}, £33
1500 C7HAl SE&A17 & Si-NMR 2423 §=-60, -109 ppm 2o~ 54 sl=9}, X-ray
3|" BAMZAD 20=34, 61, 78°dlA BAHA == BSiICe AL gsiyn, PCS-co-MPS
ol A& WSS 87.5% 2 PCSo vjall 18.2% 7- Z71gHE Bt :

ABSTRACT: In order to increase the yield of the ceramic precursors, copolymers of
polycarbosilane (PCS) and y-methacryloxypropylirimethoxy silane (y-MPS) were synthesized
by hydrosilylation with platinum catalyst. The structures of PCS-co-MPS ceramic precursors
were investigated by using FT-IR and 'H-NMR spectrometers. The syntheses of ceramic pre-
cursors were confirmed by monitoring the change of the absorption bands appearing at 2100,
1720, 1640, 1170, 1130cm™ on the FT-IR spectra. The syntheses of ceramic precursors were
also confirmed by the presence of peaks at 4.1, 3.5, 1.8 ppm on the 'H-NMR spectra. The con-
version of PCS-co-MPS copolymers was around £87.5% and 18.2% higher than that of the pure
PCS. After the heat-treatment at 1500 'C, the crystalline peaks for 8-SiC were observed at
-60, -109 ppm on the *Si-NMR spectra, and at 26=35°, 59° and 71° on the X-ray spectra,
respectively. It showed the conversion of ceramic precursors to crystalline 8 SiC.

Keywords: hydrosilylation, PCS-co-MPS-based, ceramic precursor, catalysis, silicon carbide.
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Table 1. Synthetic Conditions of PCS-co-MPS
Copolymers

reactants reaction conditions
pcs r-MPS  cat. time temperature vyield
mole g mole g (wt%) (hrs) () (%)
01 6 002 512 03 24 80 28.0
01 6 005 1281 03 24 80 423
01 6 010 2560 03 24 80 63.3
01 6 015 3840 03 24 80 64.1
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Figure 1. Reaction scheme for synthesis of PCS-co-
\MPS polymers.
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Figure 2. Plot of yield of PCS-co-MPS copolymers
with varying molar ratios of y-MPS at various temper-
atures.
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Figure3. FT-IR spectra of PCS and synthesized
PCS-co-MPS copolymers. .
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Figure 4. 'H-NMR spectra of PCS(b) and PCS-co-
MPS(a) copolymers.
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Figure 5. TGA curve of PCS and PCS-co-MPS co-
polymer. (a) PCS-co-MPS copolymer and (b) PCS.
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Figure 6. FT-IR spectra of PCS-co-MPS copolymers
after pyrolysis between 800 C and 1500 C.
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Figure 7. Si-NMR spectra of PCS-co-MPS ceramic
precursor after pyrolysis at 800 C and 1500 °C.
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Figure 8. X-ray diffractions of SiC with various
heat-treatment temperatures for PCS-co-MPS ceram-
ic precursor.
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