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ABSTRACT : The objectives of this study is to investigate the optimum reaction
conditions and to identify the product formula in the synthesis of a silicone/acrylic resin
that curing in moisture at room temperature, By the addition polymerization of
monomers, n-butyl acrylate. methyl methacrylate, n-butyl methacrylate, and
3-methacryloxypropylirimethoxysilane, a quarter polymer was obtained. Among various
initiators investigated in this study. 2,2'-azobisisobutyronitrille was found to be the most
suitable initiator. The optimum reaction conditions found in this study are 70 wt% of
initial solvent amounts, 120 minutes of dropping time, 3 times of initiator addition, 82~
105°C of reaction temperature, and 8 hrs of reaction time. Also. number average
molecular weight of 11700~33100 and molecular weight distribution of 1.81 ~3.44 were

obtained,
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Table 1. Polymerization Conditions and Physical Properties for Silicone/Acrylic Resins

Exp. Materials(g) Te(TC) Viscosity Si content(%) Conversion
No. BMA  MMA  BA  MPTS  Calc [ (stokes) Calo 22 (%)
MBR  787(056) 55.4(056) 369(029) 90(004) 20 18 106 052 050 87
LDR-10 728(051) 513(051) 342(027) 219(009) 20 19 611 125 123 86
LDR-20 61.0(043) 429(043) 286(023) 476(019) 20 17 400 272 270 87
LDR-30 49.1(035) 346(035) 230(0.18) 733(030) 20 16 227 420 417 8
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Fig. 1. Effects of initiators on molecular we-
ight and conversion.
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Fig. 2. Effects of reaction time on conversion
and viscosity.

25
00 mma Conversion
MR Viscosity
20
1]

w
£ £
c 8
S 8 -
4 ]
H °
5 08
O 84 2

5

S -
82 BN s
I
| s 1
wle . — =

Reaction temperature [ °C ]

Fig. 3. Effects of reaction temperature on co-
nversion and viscosity.
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Fig. 4. Effects of amount of initial solvent on
conversion and viscosity.
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Fig. 5. Effects of dropping time on conversion
and viscosity.
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Table 2. FT-IR and 'H-NMR Chemical
Shifts of MBR and LDR-20

Products FT-IR(cm™) ‘H-NMR(CDCl;, din ppm)

1740:C=0 _ 10(CH:-C)
1150:C-0-  13(C-CHe-C)
845 : Si-0-CH;  16(C-H)
MBR  o0m0 - cHy 2.4(C-CH;-CO-)
1470: -CHr  27(CH-CO-)
3.6(CHs-0~ and SI-0-CH)
1740 :C=0 __ 10(CHsC)
150:C-0-  13(C-CHy-C)
85 : $i-0-CH;  16(C-H)
LDR-20 1090:Si-0-  24(C-CHy-CO-)
2060 : CH, 2.7(CH-CO-)
1450 : -CHy~__3.5(CHy-O~ and SI-O-CHy)
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Table 3. Molecular Weight Distribution Data
for MBR and LDRs Determined by

GPC
Type Mn Mw Mz Mn/Mw
MBR 33100 59800 99200 1.81
LDR-10 21900 52400 98600 2.39
LDR-20 20000 49700 93500 249
LDR-30 11700 40300 82800 3.44
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