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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 il 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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'H-NMR (ppm): 0.05-0.06 (m, 48H, Si-CHs), 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-CH), 4.00(t, 2H, Si-CH,CH, CH,OC(O)-),
5.45 & 6.00 (s, 2H, CH,=C-CHj,).

o

Zo)H, A2748 A1E, 2003



Polymer (Korea), Vol. 27, No. 1, 2003

Octamethylcyclotetrasiloxane?] 7§13, §7153 el
o3 EAERe] A SA wElaZHAE o) B A A
& #7104 250 mL 37 S8k~ octamethyleyclo-
tetrasiloxane (3.91 g, 0.013 mol)@} P1 (3 g, 0.0033 mol)=
Yol 2 Ao T ksl 0014 mLE A3 #3)s)
I EEE 60 TR 28t 2447 T wHAIREh

ok o1F 60 CellA g ZAxste] HFYHE 195 ¢
P2y LU} (78140 %).

'H-NMR (ppm): 0.04-0.06 (m, 144H, Si-CHy), 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-CHj3), 4.01(s, 2H, Si-CH,CH,CH,0-),
5.45 & 6.00 (s, 2H, CH,=C-CH,); “Si-NMR (ppm): 0.5
(-CH,-(CH;),Si-0-), -28 (-O-(CH),Si-0-).
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Figure 1. '"H-NMR spectrum of P1.
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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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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).

FolsHA L] diEelrt.
4. A&

2 A7elMe wed s3] A2 EeAl
At o deta el Este] A =2 Ao
piaE R S NI R R E L DL

Fo™, 'HNMRE Z2|AZ4t mefzadgo]ee) 22

S Elslgivt. =3 A Fof stollA SElEAlolgR

Eﬂ A FAke R FINEeS Bt ZeAEAL

detad# el B EAFE ¥4 5 e o

GPCE #alstgle}. dojzl F2)A 34k vga gy o=

o} A el 3 B 7tmAlA A4l AE

T 20| vlA A FASA BFAE Axs)
Qe F Thse) oJste] EAEAl e A EAlo] 1

%i}ﬂﬂl wet el Adele e At °‘°M

4 % nm Aol nAAN R n2A 2E o) 3

rﬁ JF“

l

[0 ]
L
ox
M
olrt

By
zorH e W

b o Ju

L4

M
r)v

Polymer (Korea), Vol. 27, No. 1, 2003

Az o= ek Al
REZAE SEMO T #AZslo] Al
uH_l_E_al/’\ =249 :.«L_,:;]/U

$AFo] usg

o) 2717k Aok Heslsich

2 nﬂﬁﬂaz

References

10.
11.

. J. M. Yu, D. Teyssie’,

. (a) G. Friends, J. Kunzler, R. Ozark, and M. Trokanski, ACS

Symp. Ser., 540, 76 (1994). (b) J. Kunzler and R. Ozark, .J. Appl.
Polym. Sci., 63, 1081 (1997). (c) S. Ichinohe, K. Takahashi
and Y. Tananka, U. K. Pat. Appl. GB 2,119,951 (1983).

. J. Shimaoka, Jpn. Kokai Tokkyo Koho 1997-302, 321

(1997).

. (a) R. P. Eckberg, US Pat. 4,348,454 (1982). (b) T. Manzoji, T.

Ohkawa, and R. Mikami Jpn. Kokai Tokkyo Koho 1999-240,
953 (1999). (c¢) B. Boutevin, L. Abdellah, and M. N. Dinia,
Eur. Polym. J., 31, 1127 (1995). (d) B. J. Kokko, J. 4ppl.
Polym. Sci., 47,1309 (1993).

. (a) B. Boutevin, F. Guida-Pietrasanta, and A. Ratsimihety,

J. Polym. Sci., Part A: Polym. Chem., 38, 3722 (2000). (b)
B. Marcinec, J. Gulinski, L. Kopylova, H. Maciejewski, M.
Grundwald-Wyspianska, and M. Lewanadowski, Appl.
Organomet. Chem., 11, 843 (1997).

. M. Colburn, A. Grot, B. J. Choi, M. Amistoso, T. Bailey, S. V.

Sreenivasan, J. G. Ekerdt, and C. G Willson, J. Vac. Sci.
Tech. B, 19, 2162 (2001).

. (@) M. Mazurek, D. J. Kinning, and T. Kinoshita, J. Appl.

Polym. Sci., 80, 259 (2001). (b) T. R. Williams, J. Appl.
Polym. Sci., 31, 1293 (1986).

. M. Nagao, S. Jayaram, M. Sugio, and M. Kosaki, Proc.

IEEE Int. Conf. on Dielect. Lig., 140 (1999).

. E. Beyou, P. Babin, B. Bennetau, J. Dunogues, D. Teyssie,

and S. Boileau, J. Polym. Sci.,
(1994).

Polym. Chem., 32, 1673

and S. Boileau, Polym. Bull., 28,
4351 (1992).

B. Kokko, J. Appl. Polym. Sci., 47, 1309 (1993).

(a) S. Di Bella, L. Lucchetti, and F. Simoni, Mol. Cryst.
Lig. Crst, 320, 139 (1998). (b) R. T. Pogue, L. V.
Natarajan, S. A. Siwecki, V. P. Tondiglia, R. L. Sutherland,
and T. J. Bunning, Polymer, 41, 733 (2000). (c) L. H.
Sperling, Interpenetrating Polymer Networks and Related
Materials, Plenum Press, New York, 1981.

ZelH, #2748 A3, 20033



