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Cross-linking and Pyrolysis of Polysiloxane/Divinylbenzene
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Abstract The cross — linking and pyrolysis of Polysiloxane PSO [Divinylbenzene DVB is investigated in this paper. It
is found that only catalyzed with H, PtCly PSO/DVB can cure completely. When cured at 120C for 6hrs with H2PtCl6 the ce-
ramic yield of PSO/DVB  the mass ratio of which is 1:0.5 is 76% . The viscosity at room temperature of PSO/DVB and the
contact angle between PSO/DVB and carbon fiber are 10.5 mPa s and 34 degree which make PSO/DVB very good for the
preparation of three — dimension — braided fiber reinforced ceramic matrix composites. The XRD results indicate that there are
SiO, and B— SiC microcrystals in the product pyrolyzed at 1000C and 1200'C  which grow markedly above 1200 . The cont-
entof Si O C in the product pyrolyzed at 1000T is 38.33wt% 27.33wt% and 34.34wt% respectively. Most C existed
as free carbon and the rest randomly mixed with Si Otoform Si O C , which are converted isto SiO, and SiC,
above 1200 .
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1.1
PSO 1.4wt% 20~50mPa s Si—
o0—C
DVB 10mPa s PSO
H,PiCl; 6H,O 1 100 PSO DVB
1.2
PSO DVB
/ 120C 6h
99.999%
1.3
24h
Nicolet Avatar — 360 KBr 400
~4000cm ™"
Siemens D— 500 X 10~90° Cu
0.02° 4°[min
2 Si C
Rigaku Thermoflex TG 20mg 20mg
10C /min N, 40mL/min
NDJ -1 JY—-82
2
2.1 DVB/PSO
PSO 24mPa s G 50° PSO
DVB S—H C=C PSO 1
DVB/PSO DVB/PSO
23.5%
98 %
1 DVB/PSO
Tab.1 Gel content of DVB/PSO cured under varied conditions
[opm 1% DVB/PSO 1%
0 23.5 0.5 1.0 99.3
3.77 98.1 0.7 1.0 99.0
11.31 98.7 1.0 1.0 98.7
Pt PSO+DVB PSO/DVB=1 1 11.31ppm
11.31ppm DVB/PSO
Oppm 3.77ppm  11.31ppm
Si—H 1.00 0.70 0.56 PSO Si—H 1.04



42 2001 5

2.2 DVB/PSO
1 PSO/DVB TG 370C 3%
370°C ~800C e ey
23% . 100 |
800C w
TG g 80 ¢
1C/min  400C 30min 17 /min b=
| | I—|
800C 30min 1.5C /min 1000T O 00 50 800 1000 7200 14
60min HE/T
2 1 PSO/DVB
32.7% Fig.1 TG curve of cured PSO/DVB
80 T
% 4
% b
b et
% 60 !
g
50 |
0 0.5 1.0 1.5
DVB/PSO E it
2 DVB/PSO
Fig.2 Ceramic yields of cured DVB/PSO with varied mass ratios
PSO/DVB CFRCMCs
Si—H C=C
66 % CFRCMCs
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Tab.2 Ceramic yields of DVB/PSO cured with varied content of H2PtCl6
/ppm 1%
0 32.70
3.77 66.85
11.31 65.60
2 DVB/PSO DVB/PSO=
0.5 76 %
10.5mPa s Ct 34° DVB PSO
2.3
3 1000°C
1000°C XRD SiO, 1200C
SiO, B—SiC 1400C 1600C

Sio, B-SiC



0)
C

SiO,

AirPlayer

1zle|q

mémarsegmmm\

800.56cm ™' 464.15cm™’

20cm ™"

Si—O
1060cm ™"

FOM
TTTT #&nm
3 XRD
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1400C 1600C 1088cm™'  843.11cm™!
464.23cm™"  1087.92cm™' 834.3lcm™'  457.80cm™’ 1080cm ™"
460cm ™" SiO, Si—O Si—O0—Si 834.31cm™!
843.11cm™" Si—C 1080cm™"  830cm ™" Si—O
XRD 1400C 1600C SiC
Si—O—C—>Si0, + SiC+ SiO 4 +CO 4
3
Tab.3 Contentof Si C O of the products pyrolyzed at varied temperature
Si wt% C wt% O wth%
1000C 38.33 34.34 27.33 Si01.25C;.00
1200C 38.33 38.30 23.37 Si0;.07C;.33
1400C 38.61 38.52 22.87 Si01.04C;.33
1600C 40.43 37.35 22.22 Si00.96Cs.16
S O C, SiO, SiC,
3 1000C 34.34%
5 12% DVB
O Si c—O 6 SiO, O
Si 3 O
Si C Si
3
1 PSO DVB 11.31ppm
1:0.5 PSO/DVB 120TC 76 %
10.5mPa s G 34°
2 XRD 1000C Sio, 1200C B—SiC
3 PSO/DVB S O C C
Si O SS O C, 1200C SiO, SiC,
4 1000C Si C O 38.33wt% 34.34wt% 27.33wt%
C
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