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Fig.10 Structures of organic-inorganic hybrid polymers having

high heat-resistance
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Fig.20 Structures of SQ 's in our Study
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Tableld Synthesis of V-H-SQ

Synthesis condition # GPC analysis of VI-S@Q
Rum No.
TRIES VTRIMS HMDSO TMDSO Mw Muw/Mn
(mmol)  (mmol)  (mmol) (mmol)
1 150 150 = = = =
2 140 140 10 - 5, (80 1.5
3 140 140 == 10 4, 530 22

a)HCl 6mmol , HA0 900mmol , [PA60g , toluene 120g, reacted at 30°C

b)Gelation during concentration by the evaparator:
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Table20 Synthesis of St-H-SQ

Synihesis condition GPC analysis of StH-SQ
Run No.
TRIES  StTRIMS HMDSO TMDSO Mw Muw/Mn
(mmol)  (mmol)  (mmol) (mmol)
4 140 140 10 — 4, 500 iR
3 140 140 = 10 6, 200 2.0

a/HC1 6mmol , Hz0 900mmol , TPA60g , toluene 120g, reacted at 30°C

OHMDSOO O 000D M Run4IrMbDSO 0 0 OO0 O [1J Run-
st00o0bo0mooobboboobpbbomooobooo
gboobobboommuoobo oo o HFM 0oo o M o
goboooooooooon

0 Fig.60 [6t-H-SQU IROO 0OO OO0 O

135,65

—m53.8

2000
Wavenasters (e
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Table4d Thermostability of Cured Resin of V-H-SQ added of
Several Endcapper

: . Thermostability® of
W
. Synthesis condition cured V-H-S@resin®
TRIES VTRIMS HMDSO TMDSO T Deficitlwt%)
(mmol)  (mmol)  (mmol) (mmol o at 1000°C
1 140 140 10 = 513 1.5
2 140 140 - 10 B4 6.0

aHC 6mmal , HZ0900mmol , IPAGO, toluene 120, reacted at 30°C.

b)Measured by TGAR0Chmin) in N

Added 10wtppm of HaPtCls-6Hz0 , cured at 150°C for Zhours by hydrosilylation.
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Table500 Effect of Catalyst Concentration of the Thermostability
of Cured V-H-SQ*" Resin

Curing condition ¥ Thermostability” of cured V-H-S@resin
Exp No.
HaPtCle*6H:20 Deficitlwida)
(mel’[l} at I(](lﬂ“C
3 1] 56
4 10 6.0
5 100 5.8
6 1000 5.9
i 5000 5.6

aTRIES 140mmol , VIRIMS 140mmol , TMDSO 10mmol , HCL 6mmol ,
Hz0 900mmol , [PAGOg , toluene 120g, reacted at 30°C.

b)Cured at 150°C for Zhours by hydrosilylation.

cMeasured by TGA(20C/min) in Na.
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Fig.80 Change of IR spectra of V-H-SQ by Hydrosilylation
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Table6O Pyrolyzed GC/MS Analysis®” of Cured®™ V-H-SQ®” Resin

Peak No. components total ion chromatogram avea (%4)

1 ethylene 18.9
2 ethane 43.4
3 propylene and propane 17.9
1 ethyleneoxide 6.8
b acetone 3.2
6 IPA 5.4
7 benzene 4.3

TOTAL 100

a)Pylolyzed at T00°C

b) Added 5000wtppm of HoPtCla: 6HzO , cured at 150°C for Zhours by hydvosilylation.
o TRIES 140mmol , VTRIMS 140mmol , TMDSO 10mmol , HCl 6mmol ,
Hz0 900mmol , IPAGOg , toluene 120g , veacted at 30°C.

0 Table60 OV-H-SQUO OO OOOOGC/MSO 0D ODOOOD
07000 00000000000 O00000000000000
Peak-1,2,40 0 000 MO0 00000000 O O00000 O
00000000000000000000000000000
0000000000 OPeak-30 000000000000 Peak-
5,670 00000PAIO000OCOOOMOOOOOOOOO
IPAD 000000000
0000000000000 MH-SQUOU D000 0000000
00000 SiHO 00000 mov-H-sQU U O 000D
00000 O0000s-coOOSi-o00000oooooon
000000000000000000

0 3220 St-H-SQ
Table70 Thermostability of Cured St-H-SQ® Resin

Curing condition Thermostability” of cured St-H-S@vesin
Exp No.
HaPtCls+6H:0 Tas Deficit{wi%)
(wippm) Q at 1000°C
3 0 578 1.3
9 100 554 1.7
10 1000 522 12.5

AlTRIES 140mmaol , SETRIMS 140mmaol , TMDSO 10mmaol , TIC] 6mmal ,
Hz0 900mmol , IPAGDg , toluene 120g , reacted at 30°C.

b)Cured at 150°C for Zhours by hydrosilylation.

oMeasured by TGA0C/min) in Na.
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Fig.1000 TGA Profile of Cured St-H-SQ Resiri] Exp-90]
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0 32CBO Acr-H-SQ

Table8O Thermostability of Cured Acr-H-SQ Resin
Thermostability® of

: ition @
o Synthesis condition cured Acr H-S@resint
TRIES  Ac’TRIMS TMDSO Tas Deficit(wt %)
(mmol) (mmol} (mmol) (0 at 1000°C
11 140 140 10 128 32.3

aHCl 6mmel , H20 900mmol , IPA 60g , toluene 120g, veacted at 30°C.
b)Measured by TGACIC/min) in N
dAdded 100wtppm of HaPtCls: 6H:0 , cured at 150°C for Zhours by hydrosilylation.

TG (%)

60 F

-80

o 200 800

oo
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Fig.110 TGA Profile of Cured Acr-H-SQ Resin
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oo oobooov-H-SQst-H-sQUUUU b uboooooo o
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0o0oodoodoboodnH-s@l V-H-SQIst-H-SQUO O
AcrHSQMIOODODODDOOODDOOOOODO Table 911
Table90 Thermostability of Cured®” SQ®”Resin

Thermostability® of cured S@resin
S in Nz in Air
Ts Deficit(wt%) Tas Deficit(wt%)
(0 at 1000°C ({8 at 1000°C
VH-SQ 853 5.6 488 10.9
St1-5Q 554 1.7 499 44,7
Ac-H-5Q 428 32.3 7 45,5

a) Added 100wtppm of HaPtCls+6H:0 except V-H-S6.
Case of V-H- S@added 5000wtppm of HaPtCls 6H=0,
Cured at 150°C for Zhours by hydrosilylation.

b)All 5¢)s synthesized by the addition of TMDSO

cMeasured by TGAZIC/min) in Ny
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