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2 o medA 9 egdel $4@ hybrid Alztel WPAE F4&7) HAsted polycarbo-
silane (PCS)¢] sHetd 7AFo] 2ld) Si-O-Ti-C T2E & Alobe) 2748 gsgh g4
228l FT-IR ~¥E3d 23 2893, 1092, 609 cm™ 20| sz¥sE vehdod, 'H-
NMR A#E39] §=338, 2.0, 0.6 ppm #2A4 S45 a7 dehhes A& Ao sA A74
4L QIS x7] GEe LX) QR A WSE dopry] A¥ E5Y 4 (TGA)
A7 Qs x7] 257} 300 T2 Polgon] FE APLE T4wt% 2 £58 PCSH vlg)
10 wt%7F Z2718he Bk =8 1500 C7H 884110 F X-A sEEY 27 26=357,
42.2, 61.0°914 24 vlag gSiCe] Fee BA3AUTt

ABSTRACT: In order to iricrease the thermal stability at high temperatures, new hybrid ce-
ramic percursors were synthesized by chemical medification of polycarbosilane (PCS). The
structure of hybrid ceramic percursors were investigated by using FT-IR and 'H-NMR spec-
trometers. The syntheses of hybrid ceramic precursors were confirmed by monitoring the
change of the adsorption peaks appearing at 2893, 1092, 609 cm! on the FT-IR spectra, and
also by the presence of peaks at 3.8, 2.0, 0.6 ppm on the '"H-NMR spectra. The conversion of
hybrid ceramic percursor was around 74 and 10 wt% higher than that of the pure PCS. After
the heat-treatment at 1500 C, the crystalline peaks for 5-SiC were observed at 26=357,
422, 61.0° on the X-ray powder diffractogram. It showed the conversion of hybrid ceramic
percursor to crystalline 8-SiC.

Keywords: polycarbosilane,  allylchlorodimethylsilane, titanium (N) butoxide, hydrolysis,
hydrosilylation.
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Table 1. Synthetic Conditions of PCS-co-ACDMS
Copolymer

Table 2. Synthetic Conditions of Hybrid Ceramic
Precursor

PCS ACDMS catalyst temperatrue time copolymer  Ti(OBu), temperature time
(mmole) (mmole) (wt%) () (hrs) (mmole) (mmole) (c) (hrs)
5 05 3.0 60 12 1 0 130. 1
5 2.5 30 60 12 1 . 0.5 130 1
5 5.0 30 60 12 1 1 130 , 1
5 5.0 1.0 60 12 1 130 ° 1
5 5.0 0.3 60 12

(NHOH)& #3a(F)9 AFoz SIAGE
HAl Qlo] At rh

)
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Figure 1. FT-IR spectra of PCS and PCS-co-

ACDMS copolymer: {(a) copolymer before reduction, (b)
copolymer after reduction, and (c) PCS.
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Figure 2. FT-IR spectra of PCS-co-ACDMS copoly-
mers with various catalyst contents.
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Figure 3. 'H-NMR_ spéctra of PCS and PCS-co-
ACDMS copolymer: (a) copolymer and (b) PCS.
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Figure4. FT-IR spectra of copolymer after hy-

drolysis: (a) copolymer and (b) copolymer after

hydrolysis.
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Figure 5. FT-IR spectra of copolymer and hybrid ce-
ramic precursors with various of titanium(IV) butoxide
contents.
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Figure 6. TGA curves of PCS and hybrid ceramic
precursors as various molar ratio of titanium(IV )
butoxide: (a)-(c) ceramic precursor and (d) PCS.
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Figure 7. X-ray powder diffraction pattern of SiC
after pyrolysis of hybrid ceramic precursor.
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