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Synthesis and Properties of Polyvinylsiloxane-Silsejuioxane

Hang X iaodong Zhou Yan Shen Xuening Huang Farong DulLei
( Institute of A dvanced M aterials, East China University of Science and Technology, Shanghai 200237)

Abstract The resin of polyvinylsiloxane-silseqjuioxane is a newv organic /inorganic hybrid material with high
perfomance Octahydridrosilsesquioxane(T; Hy) was synthesized by hydmolytic condensation of trichlorosilane, and
was used o produce a polyvinylsiloxane-silsssquioxane (DV S-POSS) resin  T;H; and DV S-FOSS resin were character-
ized by FT- R, "H - NMR and ® Si - NMR. The addition reaction of T;Hs and D ivinylsiloxane(DV S)was al® stud-
ied TCGA shawed that cured DV S- POSS have excellent themal stability and the T, ismore than 530 . The com-
posite of DV S-ROSS have good dielectric property, the dielectric constant is2 4 and dielectric lossis2 4 x10° °

Key words Octahydridrosilseqquioxane, D ivinylsiloxane, Addition reaction, Heat-Resistant resin

1 , (DVS-
(POSS) / FOSS) , DVS- POSS
[} (RSOl 5 ) 81
, 2
21
[1 2]
POSS : ,
. (98%) ; , , ; ,
Chyi -MingLeu . , ,
FOSS, BM | , : , (99%) ;
BM | el Toshiaki Kobayashi , , ,
FOSS ,
, 22
T 1000 ' FT- R NIOOLET 55XC ;
(TeHe) , FT. 'H-NMR ®Si-NMR AVANCE DRX500
- R'H - NMR ®Si- NMR , :DSC  NETZSCH DSC204
; ToHs (DVY9) N, .10 /min;
12007 - 10 - 16; 12007 - 12 - 29
,1982 , , E - mail: fhuanglab@ecust edu cn

— 54 — 2008 3



(TAA) METILER TG /DTAS851 N, 60 N,
;10 /min , )

23 Tg Hg ’ 5 g C£12 7 g
25 g 10 mL K, 0O, , 45 ,
, 20 mL ;o 25mL 175 mL ) ) )
, 30 min; 10 mL 2 , 17%
HSIC1, 75 mL , 6h TsHs
, 1lh
H H
\ s/
Si— 0—Si
/! /|
0 0 /O 0
7 i
HSiCl, FeCl; H_ Si— 0— Si—I—— H n Ty
Hl H—d--- 8i-- 0---Si SEA=
0 - o0/ H
210
’ /
Si— 0—Si
% \
H H
24 DVS-POSS , 4 mg , 1 h, Pt
Q 50 g TgHs 100 mL , ) )
20mL THF, , 1 75gDVSs,
Pt , 70 12 h,
| I
H\ . /H R >—|SI—O—|SI—\\\
Si— 0—Si Si-0—>5i
AN:: do 00 |
0 90 | | Pt R /O :
/5 / - /] A QG —
o+ o —— AT TN
A0 " 0. 0O/
c|)-0 (I)/O/ N Iy /0
/Si— o— S\i Si—O0—Si |
H H Si—O—Si
| Tg

250 /4h
, Pt 0 0.1% 0.2% ( 3
TgHs ), 3h , 31 TgHg
FT- R "H-NMR ®Si- NMR
25 : 2296 860
, , an’! ,  Si—H
=63 37 , ,1120 an™* S—O :
, 'H-NMR3 4 20 S - NMRS -
, , , 60 84 8 , [5 6]
3 h, 120 , 30
min, (0 1MPa/min) 3 MPa, 32 TgHs DVS

120 /2h+150 /2h +180 /2h+210 /2 h + 321
2008 3 — 55 —



1 001% Q2%

Si-\_H ,L__A/»——‘_E__/—’\/\—MA—

h :
6h J\J\/\ﬁ -L 4,\/\,‘
0.1% | w

N T
HEem™
30100 zsloo 2(;00 2 TgHg DVS
B Hem Fig 2 FT - R gectraof products after addition reaction
1 TgHy DVS
Fig 1 FT- IR gectraof products after addition reaction 33 DV5-POSS
’ 0 Q1% | 3 DVS- POSS "H - NMR , 3
2290 an* Si—H , o 87 62 .0
1 Q 2% 10 01 —CH, 0 14
, S—H. —CH,— 9 18 _|CH
: Si—H : ap
322 "H - NMR 5
2 Q2% : 10 —CcH, 18 —CH
: 9h |
Si—H , 12 h a ) 3
9h , 9h 1, 341,
f h h :
I " H,c> HE bCﬂ c
\a—o—s/c\c [ \o/ll\c/ ! f
R o 0’| :z CH3 on "
Yo
j, o i/"/s oo /CH}; b
TSN AN
| cHs cm " g
CHy | L d
e
by
U A
| 1 1 | 1 | 1
7 6 5 4 3 2 0
B
3 DVS- FOSS 'H-NMR
Fig 3 'H - NMR gectraof DVS- FOSS resin
o) 14 B —CH,— , efg
, a 321, Si-H , bcd 11
B a , a 7, 4 3, 70% Si—H DVS
, FOSS , Si—H DVS
2008 3



DVS- ROSS
) T8 H8 1
DVS- ROSS D& ,
131 151 250
100 /2h +120 /2 h+150 /2
h +180 /2h+210 /2h +250 /4h

34 DVS- POSS
4 DVS- RPOSS ,

DVS- ROSS 30 145 ,

200 r
150 ¢

Q‘:.ﬂ

= 100 F

W&
50 +

e e

0 I L s = ‘s L 1

40 60 80 100 120 140 160

RE/C
4 DVS- POSS
Fig 4 V isosity-tanperature curve of DV S- PFOSS resin
35 DVS- POSS
5 DVS- FOSS

FRE /%

75

200 400 600 800

5 DVS- ROSS TA
Fig 5 TCGA-curve of cured DVS- FOSS

2008 3

DVS- POSS T, 530 ,800

78 6% ,
36
DVS- FOSS
, 9 75 MHz £
3.02,t9 24x10°
4
TeHg, Pt
DVS DVS- FOSS
: , 130 ,
. To
530 800 78%
, 9 75MHz €
302,19 24x10°

1 Scot D W. Themal rearrangament of branched-chain
methylpolysiloxanes Joumal of American Chemical Society,
1946; 68: 356 358

2 Baney R H, Ibh M, Sakaibara A.  Silsegquioxanes
Chem Rev , 1995; 95: 1 409

3 Leu Chyming, Chang Yeaote,Wei Kunghwa PFolymide-
side-chain tethered polyhedral oligomeric silsesjuioxane nanocam-
posites for lov-dielectric fim gpplications Chen. Mater , 2003;
15:3721

4 Toshiaki Kobayashi, Teruyuki Hayashi, M asato Tanaka
Synthesis of highly heat-resistant sluble polymers through hydros-
ilylation polymerization betveen octakis ( hydridosilsesquioxane)
and diynes Chamistry L etter, 1998; 17(3) : 763

5 Markovic E, MatinsJ, HussainM. PRoly (ethylene glyool)
octafunctionalized polyhedral oligomeric silsesquioxane WAXD and
rheological studiesM acramolecules 2007; 40(13) : 4 530

6 CrivelloJ, Malik RJ Synthesisof photinitiated cationic
polymerization of monamerswith the silsesquioxane core Polym.
Sci PartA : Polym. Chen , 1997; 35 (3): 407



