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9 o ¢ B 288 n)e wou} ukgAe] 78 Si-HS @o] E£#3 polymethylsilane (PMS)
3} titan: am tetrabutoxide (Ti(OBu)s)& ¥HEA)H polytitanomethylsilanes (PTMS) & 433+
S R, 1IMR, GPC, TGA® AH83tel Az A7Azel g4 BHokac M2k 8ol
27 8347k HAY PTMSE B84 29179 1300°C o] AbA] BRalso] carbide9} oxide
£ ¥R By Aoz Hol=ich Maky AL Ti(OCHs),/PMSe) vHg Bu)7} 6%
wh SIC/TIC/SI0.8) 34% AT 27t Yol 15% 3 TiO & HAshel 442 Aeha 2
g, 78] 2 69kg 287} 33% Y me Tio) AlE gake] 2 Ti0so] FAEel B-SiC/TiC/Si0y/
TisOs/a- 3iIC 548 A A7t doj&ch.

ABSTR£ CT: Polytitanomethylsilanes (PTMS) were synthesized by the reaction of titanium
tetrabut: xide (Ti(OC4Hg)s) and polymethylsilane (PMS) which showed low ceramic yield
but cont uned highly reactive Si-H bonds. Then PTMS, ceramic precursors, were character-
ized by R, NMR, GPC and TGA, resulting in much improved ceramic yield up to 83%.
Precerar iic PTMS were converted to ceramic composites of carbides and oxides when heated
over 13C)°C under inert atmosphere. That is, SiC/TiC/SiO, ceramic mixture was obtained for
6 mole% of Ti(OC4Hg)4/PMS, and four-components ceramics containing TiO; for 15 mole %,
and 8-Si >/ TiC/Si0,/Ti30s/a-SiC was produced for 33 mole%.

Keyword: . preceramic polymer, polysilane, ceramic yield, pyrolysis, composite ceramics.
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Fig. 1. Reaction sc ieme for the synthesis of PTMS.
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Fig. 3. IR spectr ims of (a) PMS, (b) Ti(OBu)y, and
PTMS(Ti(OBu), PMS=6 mole %) heat-treated at
various temperat res, (¢) 130°C, (d) 2207, (e) 500
C, and (f) 1000°:.
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Fig. 4. XRD pattern of ceramic product from the py-
rolysis of PMS at 1500C.
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Fig. 5. GPC of (1) PMS and (b) PTMS(Ti(OBu)s/
PMS=6 mole%).
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Fig. 6. TGA of PTMS(Ti(OBu) /PMS=6 mole %)
synthesized at var ous conditions. {(a) 130°C for 1 br,
(b) 170°C for 30 run, and (¢) 220°C for 30 min.
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Fig. 7.DSC  of PTMS(Ti(OBu)4/PMS=6 mole %)
synthesized at 130°C.
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Fig. 8. XRD of rarious PTMS heat-treated at 1500C.
(a) Ti(OBu)4/I MS=33 mole %, (b) 15 mole %, (c)
6 mole %, and (‘1) only PMS.
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Table 1. Components of Ceramic Products Obtained
from Various PTMS at 1500°C
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