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ABSTRACT : Polysiloxanes with methacrylate groups at both terminals were synthesized by a hydro-
silylation reaction between allyl methacrylate and hydride-terminated polysiloxanes. The polysiloxane me-
thacrylates with high molecular weights could be prepared through the reaction of polysiloxane metha-
crylates and octamethylcyclotetrasiloxane with an acid catalyst. The structures of the prepared polysiloxane
methacrylates were verified by 'H- and ’Si-NMR. The polysiloxane methacrylates were freely miscible
with silicone oils. Polysiloxane films with microphase-separated liquid silicone oil were prepared by photo-
crosslinking the mixture of polysiloxane methacrylates and silicone oil. Scanning electron microscopy
(SEM) of the films showed that the size of silicone oil droplets became smaller with a lower loading of
silicone oil, lower molecular weight of polysiloxane methacrylate, and lower molecular weight of silicone oil.

Keywords : polysiloxane methacrylate, microphase-separation, polysiloxane-silicone oil composite films.
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AJeF. Poly(dimethylsiloxane) hydride terminated (+=<}
2F © 580), hydrogen hexachloroplatinate (IV) hydrate, allyl me-
thacrylate, 4-methoxyphenol, octamethylcyclotetrasiloxane,
2,2-dimethoxy-2-phenyl acetophenone-=- AldrichALZ25-€] F-
Ak F =] A flo] ARgsiglnk ARE £
< BARFe] B2 A & A F FTRE 798k E2

S4B Alx Al AREsE e, EARFe] W
A2]Z 2.9 [poly (dimethylsiloxane) 200® fluid, A= :
500 cs]& AldrichAFZ5E], Fxjefo] =& Alg|Z ¢
(KF-96, = : 1000 cs)> gharAloFAl g2 koA 4]
she] Algshele)

sl=z g ol g FAUFA dga L o]
E9] 3HA. Scheme 1] YelA wvle} Zro] allyl metha-
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Scheme 1.

crylate®} hydride-terminated polydimethylsiloxane@}2] 2]
A slzzAdd ol WS Eote] EYAEAE g
g e|EE Al on A A vt
2} 250 mL 37 Skl RS Skl AlAG 5 A
2 #9171 stellA #E EARFe] 58031 hydride-
terminated poly (dimethyl siloxane) (10 g, 0.013 mol)= &5
oll 50 mLel| ek o] £-ollof allyl methacrylate (3.86 g,
0.031 moh)E 53l 7 &5 43| H713E F, hy-
drogen hexachloroplatinate (IV) hydrate (1.3 X107 g)<} 53+
FA)A] 4-methoxyphenol (62%10° )& 75t} o]
=S 80 TR S2A1A 2447 wnbshy 23213
oh Ao w WA § BAYAE AUlste] wnk
5 st WFFujE AlAsta, AH|AL] SeE

ASW7|2 AAG L F2 REs EEER
o] B ARRBle] o4 2 ARnfE R
Alstgct o)F HFA SR 60 CTolA 2F Zx3te

A4k gl a o) E 727 g (Pl TR A

B2 At (55 1 56 %).

'H-NMR (ppm): 0.05-0.06 (m, 48H, Si-CH), 0.45-0.50 (m,
2H, Si-CH,CH,CH,0-), 1.57-1.63 (m, 2H, Si-CH,CH, CH,0-),
1.84 (s, 3H, CH,=C-CHy), 4.00(t, 2H, Si-CH,CH, CH,OC(O)-),
5.45 & 6.00 (s, 2H, CH,=C-CH).
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Octamethylcyclotetrasiloxane?] 708, F7}53
25k nEAREe] Y ASAL Heta o) Ee] 4. A
A E271eA 250 mL 37 E2R~F0] octamethylcyclo-
tetrasiloxane (3.91 g, 0.013 mol)@} P1 (3 g, 0.0033 mol)2
o] 2 Ao & ki3l 0014 mLE 3] As)s)

EEE @ CF Seslel 202 B A
=5 W ¥ 575 003 mLE
S5 107 5 o kA Zlek. o] whggete 2ol
F2EFET} NaSO, 2N F 343]
gk 7150l MgSo.et &4das ¥
I 12AZF FF wEkgE & AFsta, sASET|E Sl
= AA L F AREs REFEEEEY] AN
N AREste Zeld ZE ARviEaese AAeksl
ol o]F 60 CTollA ZF Hxsle] HFAHAE 195 ¢
P2)= LT} (75:40 %).

'H-NMR (ppm): 0.04-0.06 (m, 144H, Si-CHj), 0.45-0.50 (m,
2H, Si-CH,CH,CH,0-), 1.57-1.63 (m, 2H, Si-CH,CH,CH, O-),
1.85 (s, 3H, CH,=C-CHs), 4.01(s, 2H, Si-CH,CH,CH,0-),
5.45 & 6.00 (s, 2H, CH,=C-CH3); *’Si-NMR (ppm): 0.5
(-CHy-(CH;),Si-0-), -28 (-O-(CH;),Si-O-).

FAZH-ARE 20 B Az, vjeageo)
E7} AR FASAe) ALl 2E 5~20 wie]
e & 43, o) glel F AL 20dimethoxy-
2-phenyl acetophenones ©F=Z WaFA] ofv] 5 wit%=
H7yskglet. A7) €98 oF 100 um FAY] Ado]A

= ® 7Aool FYska AejAS EARE (me-
dium pressure Hg lamp) ZE5-= ]5_6}"313]- o] I&&
5ol = Al 2 AAE 2F ye] ARE oY
A HAd F F‘é‘ Zﬂa = A - IAA
I S SEMOE #AE

4], 'H-NMRZ} *Si-NMR E‘—ﬂrt‘ H 2 CDc13E L=
BrukerA} DPX-300 Spectrometer® ARS8} 1, E|AS
DT 09 BA 4 Fel A FARAEr]
7 (scanning electron microscopy, PhilipsA} XL30S FEG)<
Agste] BT
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Figure 1. '"H-NMR spectrum of P1.
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Figure 2. (a) 'H-NMR spectrum and (b) *’Si-NMR spectrum of
pP2.
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EA5= o= A5 o) Figure 2(a)°ll 29 'H-NMR
2= EF oA 545, 6.00 ppmell A FElo] Yehs F 7
aRRE EAFAE oF Hikel Sl ola e e|Er|=
o] Hkg-ell oJsto] AaibA] AdPES & 5 YA =
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Figure 3. SEM micrographs of cryogenic fracture surface of
composite films prepared from P1 and silicone oil (viscosity:
500 cs). The mixing ratios of P1 to silicone oil were (a) 95/5, (b)
90/10, and (c) 80/20 (wt/wt).
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20 wt%2] 7= 1000150 nm= L =77} Z7}s4
o} o] gEFo] wolilel whe} A o ko] S0
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A BV 2717} B 2SS 1 4 ik P13
ARl 2ds 4olA Axd EFAY A5 AV
2] 2717} 260£100 nm]l ®hdel EAkgFe] & P25 At
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2, EHAS] Jtadert w25 A 2717}
Zrolz)7] wiEo® AZHL! & BAjEe] B P1S
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A A3k Figure 504 BobAle] Adjdo=s &
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Figure 4. SEM micrographs of cryogenic fracture surface of
composite films prepared from P2 and silicone oil (viscosity:
500 cs). The mixing ratio of polysiloxane methacrylate to
silicone oil was 95/5 (wt/wt).
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Figure 5. SEM micrographs of cryogenic fracture surface of
composite films prepared from P2 and silicone oils with a
different viscosity: (a) silicone oil with a viscosity of 500 cs
and (b) silicone oil with a viscosity of 1000 cs. The mixing
ratio of P2 to silicone oil was 90/10 (wt/wt).
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