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Abstract :

]l 7R S71E A

Polydimethylsiloxane branched HEMA (SH) was prepared by reacting polydimethylsiloxane

prepolymer and 2—hydroxyethyl methacrylate (HEMA). Polyacrylate modified polyorganosiloxane
(SMPA) was prepared by polymerization of methacrylic acid(MA), allyl glycidyl ether (AGE), aminopro—
pyltrimethoxysilane (APTS), and SH. Their structures were confirmed by the measurement of FTIR
and 'H-NMR and thermal properties of SMPA were studied from TGA. Residual weight of SMPA at
400 T increased according to increasing content of the APTS to 63 from 55%. SMPA sealant was
prepared by adding additives, such as viscosity increasing agent, crosslinking agent, and fillers. Adhesion
characteristics of SMPA—3 sealant was determined to be maximum load elongation, 2.01%, and break
load elongation, 2.28%. Adhesion characteristics for SMPA sealant prepared from SMPA—3 were better
than those for SMPA sealant prepared from SMPA—1 and SMPA-2.
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M=Z. Methacrylic acid(MA), allyl glycidyl ether (AGE),
2—hydroxyethyl methacrylate (HEMA)+= AldrichAFe] &+
AlokS elskel GAlsto] ARE-8H31 0 aminopropyltrimeth—
oxysilane (APTS) 2 Zujl<l tetrapropyl orthotitanate (TPT)
= AldrichAle] EFA]2FS, polydimethylsiloxane prepoly—
mer (M,=1530) & HEHHZ] AFEE FYste] Io= AR
SFLt 7heAlZ ARESE dimethylsilicone oil ShinEtsuAFe)
KF-96<, Z3AE A3 methyltris (2—buthanone oxime)
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AR MT-105 §late] T2 ARESRgich H3k UV-5411
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Table 1. Formulation for Preparation of SMPA

SMPA-1 SMPA-2 SMPA-3
SH 12 12 12
MA 50 50 50
AGE 10 15 20
APTS 18 27 36

Table 2. Formulation for Preparation of SMPA Sealant

Composition (wWt%)

SMPA 40
Plasticizer 20
Crosslinking agent 5
Vis. increasing agent 4
Adhesion promotion agent 0.6
UV stabilizer 0.4
Inorganic filler 30
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Scheme 1. Synthesis of polydimethylsiloxane branched HEMA.
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Figure 1. Spectra of SH(a), MAS(b), and SMPA (c) (A : FTIR,
B : '"H-NMR).
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Scheme 2. Synthesis of siloxane modified polyacrylate.
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Figure 2. Activation energy of SMPA calculated from Ozawa
equation.

Table 3. Activation Energy of SMPA Sealant Calculated from Ozawa
Equation

Sample Activation energy Heating rate (‘C/min)

P (KJ/mol) 5 10 15 20
SMPA-1 56.67 116.65 124.55 134.18 139.35
SMPA-2 48.01 111.31 125.57 134.92 137.94
SMPA-3 41.49 109.51 117.04 129.66 137.69
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Figure 3. TGA results of SMPA.

#zoln] 71&7|Z5E A3} oluAE Feielth AeRkee] &
33} ouR 9} e i A3 EE Table 30 YERIS
t}. Table 34 B Aspi-g-2] A3} olux]&= SMPA-1¢]
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Figure 4. Specimen for adhesion test.

Table 4. Adhesion Properties of SMPA Sealant

SMPA—-1 SMPA-2 SMPA-3

Maximum elongation (%) 1.07 1.02 2.01

Break elongation (%) 1.45 1.35 2.28

Maximum load (Kg) 42.33 45.45 53.15

Break load (Kg) 12.90 14.86 21.94
sealant

glass

Corrosion resistance ring

VZ _Vl

S (00) = X 100

Ve

Figure 5. Specific gravity and shrinkage rate test specimen.
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Figure 6. Specific gravity and shrinkage rate for SMPA
sealant.
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Calcium Hydroxide
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Figure 7. Alkali resistance test specimen.
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