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BILT 4b S 3% X £ W F ; 'H-NMR. ” Si-NMR R H
Bruker AV500 24§ B £ 4% 4L, CDCI, oy %3, P9 A
BRI S TERSTERIANE, UEEK
Wi 35 M, £ Wyau SEC/LS (DAWN EOS)/
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B GC-MS, XEEHEM AT GC 68950 MS
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COBSHR A N A 42.0 g(0.5 mol) BB E 8. (0.3
mol) “HE—FEREM 2SSl ZBETIHEER K
Wb ERIZI BT, Z 19050 (20 drop/min) 2
BREREMNZBEKBER T (KE), XA 1hERE,
RIFT ISCHEERMN 1 h, IATKHRBRERK,
HEEHFBEREBEE=0RKP, MA S mL
(0.036 mol) =Z. B 0.15 g (1.14 mmol)4- - F &
FLIEBE (DMAP) , T 15CHitN 25 mL — P & — 5
(5 mLYR ZBRIS W, ARS8k B Bl 1 h. LIV
EHEBRBNGE,F-0.1 MPa.38 ~0CH EFH
WBE 133 g EEMKE R EE A (M =208
g/mol,64% ) .

FTIR (em™'): #9 2965 (—CH,), & 2130
{(—Si—H) ,# 1263 (—Si—CH, } , 4 1051 (—Si—
0—Si—); 'H-NMR:4.76 ~ 4,77 (—Si—H, 2H),
0.23 ~ 0.24 ((CH,),—Si0—SiH+CH,),),,
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6H), 0.12 ~ 0.14 (( CH,—5-Si+—0—SiH——
CH,), )., 12H); TE A4 B {H, C 34.62%, H
9.62,5C1{H ,C 34.82,H 9.68; GC-MS: #li ¥ 98%,
193(M* —CH, ).
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FTIR(em™ '} : 24 3080,3052 (=CH, ), £J 1633
(—CH,—CH=—CH, ), % 1595( —CH==CH, ); 'H-
NMR:6.02 ~ 6.08 ( —CH—CH, ,3H),5.70 ~ 5.85
(--CH,—CH = CH,,3H), 4.86 ~ 4.92 (—CH,—
CH= CH, ,6H),1.64 ~ 1.67 (—CH,—CH — CH,,
6H); L% 4r#r: HibfH, C 74.16, H 10.11, 3£ HIl
f,C 74.24%, H 10.13; GC-MS: #i [ 99%, 137
(M*—CH,—CH=CH,) .

\/ @ \C
S —_ /SI\CI+ f\/Cl

(C]Bl)

] _B
A-(AC)—B
' \ B
|

et
PRt
g &I AL N
-~ I\Cl O -~ ‘\0 )
~gi”
-~ '\H
(~‘|\2)
EE(CA)I(ACFS -
B~ | B
A: S5i—H groups
B: Allyl groups
C: Vinyl groups

(1) NaHCO/Ether, 0°C and 15°C

(2) Triethylamine/DMAP/Ether, 15°C
(3) Mg/THF, 60°C

(4) Karstedt catalyst/'THF, 15°C

Hyperbranched poly(siloxysilane)

Fig. 1 The synthetic routes for hyperbranched poly({ siloxysilane) from A; and CBj type monomers
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3.1 M A, 1 CB, BEKAHEXLEEGY
YEWFRI 2.08 g (0.01 mol) A, #i{k.1.78 g (0.01

mol) CB, BL{KF1 4 ¢ PO S0k, & 0 0.005 ¢

Karstedt 4L, T 15C#E4T R . FIHEL FTIR
SR R, MR R PR ARSI RIREHR
At (IR, 44 2130 om™ ') , S5 IR R NEFF AR BRIE A ¥ 1%
BREYBHAT 1 oL ZBEF, MAL 100 mL ZfF
PR, EE 3K, BERENG, F0CHEE(-0.1
MPa) T 24 h, B BIIREAFEHR PRI (63%).

FTIR(em™ '), #1 3080 (—CH — CH, ) , £ 2961

(—CH,), £ 2912 (—CH,—), £ 1633 (—CH,—
CH—CH,) , % 1259 (—Si—CH, ) , £ 800 (—Si—
(CH,),); '"H-NMR: 5.78 ~ 5.83 (—CH,—CH =
CH,),4.84 ~ 4.92 (—CH,—CH — CH, ), 1.58 ~
1.62 (—CH,—CH = CH, ), 1.37 ~ 1.40 (—Si—
CH,—CH,—CH,—$i—), 0.61 ~ 0.67 (—Si—
CH,—CH,—CH,—Si—), 0.46 ~ 0.51 (—Si—
CH,—CH,—Si—), - 0.02~0.10 (—Si—CHj,).
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Fig. 2 in situ FTIR spectra of the reaction system
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Fig. 3 Conversion and rate versus reaction time for Si—H, allyl, and
vinyl
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Fig. 4 'H-NMR (a} and ®Si-NMR (b) spectra of polymer
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Fig. 5 UV-curing conversion versus irradiation time with different

photoinitiators
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SYNTHESIS AND CHARACTERIZATION OF UV CURABLE
HYPERBRANCHED POLY (SILOXYSILANE)

WANG Shengjie, FAN Xiaodong, KONG Jie, WANG Xin, ZHANG Guobin
* ( Department of Applied Chemisiry , School of Science , Northwestern Polytechnical Universizy , Xi' an  T10072)

Abstract A new monomer, vinyltriallylsilane ( CB, ), having functionnal groups with different hydrosilylation
reactivity was designed and synthesized by allylation reaction from vinyltrichlorosilane. Then, photocrosslinkable
hyperbranched poly{siloxysilane) with terminal allyl groups was prepared wvia hydrosilylation reaction of
vinyltriallylsilane (CB,) and dimethylbis(dimeihylsiloxy)si]ane (A,) monomers at the presence of Karstedt catalyst,
and characterized by means of FTIR,'H-NMR, ® Si-NMR, and SEC/RI/MALLS technology. The polymerization
process of A, and CB, monomers was studied in situ by using FTIR. It was found that silicon hydride would
preferentially react with vinyl groups during the reaction. This can cause to the generation of an intermediate with
one S5i—H and three allyl groups. By using it to conduct further self-polymerization, hyperbranched polymer can be
obtained. The degree of branching of the resulting hyperbranched poly(siloxysilane} was calculated to be 0.44 by
quantitative ~ Si-NMR spectroscopy , and the weight average molecular weight was 12.1 kg/mol with its polydispersity
of 2.52. Finally, the UV ecuring behavior of the resulting polymer initiated with different photoinitors was also
investigated .

Key words Hyperbranched, Poly(siloxysilane), A, and CB, type monomers, Hydrosilylation, UV curing



