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2 9F: WiFZu) & o] &3} hydrosilylation ®¥Fg-¢l 2}&) difunctional groupg zHe A28 Alet=]
Rz AFANE FAs7] 98l polycarbosilane (PCS)-dichloromethylvinylsilane (DMVS)
FEHAE g A8 FEEA e FT-IR ~¥Eg @3 3050, 2100, 1600, 480 cm™
BoA = w#stel 'H-NMR 2 '"C-NMR A#lEye] §=3.0, 4.5, 5.9 ppma} §=130,
62 ppm F-ZolA] DMVS<e] u'd”] (CH,=CH-)oll 2J3t 54 HazRe 259 4L 8
st Ed 2] dEs 25 45 vz 2 A3 daE doins] 2 I4F% By
GPC &A3Z 1} ZFul3do] 0.3wt% Y o] EEa) 27]2x7} 483 CE FH¥dAE 20wt 2 714
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ABSTRACT: New ceramic precursors, copolymers of polycarbosilane (PCS) and dichloro-
methyvinylsilane (DMVS), were synthesized by hydrosilylation with platinum catalyst. The
structure of PCS-DMVS copolymers were investigated by using FT-IR and NMR spectrome-
ters. The syntheses of PCS-DMVS copolymers were confirmed by monitoring the change of
the absorption bands appearing at 3050, 2100, 1600, 480 cm™ on the FT-IR spectra. The
syntheses of copolymers were also confirmed by the presence of peaks at 3.0, 4.5, 5.9 ppm on
the 'H-NMR spcetra and at 62 and 130 ppm on the *C-NMR spectra, which are the charac-
teristic peaks of vinyl group of DMVS. The initial thermal degradation temperature, weight
loss and molecular weight of PCS-DMVS copolymers were analyzed by thermogravimet:ic
analysis (TGA) and gel permeation chromatography (GPC). The initial thermal degradation
temperature of PCS-DMVS copolymer was 483 C. The total weight loss was PCS-DMVS co-
polymer 20 wt% and significantly decreased comparing with pure PCS at the same degracla-
tion condition.

Keywords: polysilane, polycarbosilane, modified polycarbosilare, preceramic polymer, platinum
catalyst, thermal degradation.
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Table 1. Synthetic Conditions of PCS-DMVS Ce-
ramic Precursor

PCS  SiH . SICHCH, Pt catalyst (mL) ©©7P tme

(mL) ()
2.7 1:2 3 105 24
2.7 1:1 3 105 24
2.7 1:1 0.3 105 24
27 1:1 1 105 24
2.7 1:05 3 105 24
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Figure 1. FT-IR spectra of PCS-DMVS copolymers
according to catalyst ratio (a) PCS, (b) 0.3 wt%, (c¢)
1 wt%, and (d) 3 wt%.
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Figure 2. 'H-NMR spectra of PCS-DMVS copoly-
mers according to catalyst ratio (a) PCS, (b) 0.3 wt%,
(c) 1 wt%, and (d) 3 wt%.

d
¢ a
a
CHs CH»
[ |
—-flll—Cl'h —§|—Clh -
0 |(‘:HA
«CHa
|
CH51-Clls

i
c b
-wtuh.ﬁ W S L«'Wm

ppm 120 100 80 60 40 20 0

Figure 3. '*C-NMR spectrum of PCS-DMVS copoly-
mer.
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Figure 4. Reaction mechanism of hydrosilylation by
Pt catalyst.

Table 2. Molecular Weight and Yield of PCS-
DMYVS Precursors with Various Contents of Pt
Catalyst

H,PtClg . . = . . yield
SiH:SiCHCH, M, s
(wtoh) 1 1 2 polydispersity (%)
0.0 1:0 910 46
03 1:1 1730 5.3 50
1.0 1:1 2620 7.0 64
30 1:1 2820 5.5 86

* Solvent : toluene.
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Figure 5. TGA curves of PCS-DMVS copolymers ac-
cording to catalyst contents.
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Figure 6. Thermal degradation mechanism of PCS-
DMV copolymers.
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