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Abstract: Two kinds of epoxy-functionalized alkoxysilane (EAS) compounds (EAS-MS and EAS-ES) were
successfully synthesized through the reaction between epoxy resin (YD-128) and aminopropyl trimethoxysilane
(APTMS) or aminopropyl triethoxysilane (APTES). By the hydrolysis-polycondensation reaction of EAS com-
pounds with 3-Glycidyloxypropyl trimethoxysilane (GPTMS) and Tetraethyl orthosilicate (TEOS), silica/epoxy
nanohybrids could be prepared at various compositions of EAS to GPTMS/TEOS. Prepared nanohybrids were
yellow transparent and miscible with various organic solvents. By the reaction silica/epoxy nanohybrids with
curing agents (TETA or acrylic acid), cured hybrids films could be obtained. These cured films showed higher
thermal stability and mechanical property compared to cured neat epoxy resin. TEM and AFM images showed
formation of nano-sized silica nanoparticles within cured hybrid films.
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Table 1. Chemical Structures of Silane Compounds Used in
the Study

)
Materials Chemical Structure MW
(g/mol)
ocHs
GPTMS” HiCO-Si— ~g~ 23634
DCHy ‘\df
HJ{Z\_ CH
3) Q.. Lo
TEOS G o g ; 208.33
HC CH
Q,ﬁ.‘ CHy
APTES” HC 08—~ 221.37
HiG._O 2
OCH;
APTMSS) HaCO ‘.;Ih - NH3 179.29
) 7 .
OCH;
Y Molecular Weight
2 (3-Glycidyloxypropyl) trimethoxysilane
3 Tetraethyl orthosilicate
K Aminopropy! triethoxysilane
Aminopropyl trimethoxysilane
Table 2. Composition of Epoxy/Silica Nanohybrids
Units : g
Sample Name EAS GPTMS TEOS
ES 20-10 1 9
ES 20-20 2 18
20
ES 20-30 3 27
ES 20-40 4 36
MS 19-10 1 9
MS 19-20 19 2 18
MS 19-30 3 27
MS 19-40 4 36
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Figure 1. Structure of epoxy-fuctionalized alkoxysilane (a)
EAS-ES, (b) EAS-MS.

GPTME TEGE

Figure 2. Schematic presentation for epoxy/silica nano-
hybrids synthesized by the reaction between EAS-ES and
mixture of GPTMS and TEOS.
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Table 3. Thermal Cured Epoxy/Silica Nanohybrids Using TETA

Units : g
S;I?nie EAS GPTMS TEOS (T“]if/g
EST 20-10 1 9 10
EST 20-20 2 18 10
20
EST 20-30 3 27 10
EST 20-40 4 36 10
MST 19-10 1 9 10
MST 19-20 2 18 10
MST 19-30 " 3 27 10
MST 19-40 4 36 10
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Table 4. Thermal Cured Epoxy/Silica Nanohybrids Using
Acrylic Acid

Units : g
sljrannljlee EAS GPTMS TEOS ( V;At‘;) )
ESA 20-10 1 9 10
ESA 20-20 2 18 10
20

ESA 20-30 3 27 10
ESA 20-40 4 36 10
MSA 19-10 1 9 10
MSA 19-20 2 18 10
MSA 19-30 " 3 27 10
MSA 19-40 4 36 10
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Figure 3. Cured epoxy/silica nanohybrid films.
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Figure 4. TGA curves of the cured epoxy/silica nanohybrids
film using TETA.
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Figure 5. TGA curves of the cured epoxy/silica nanohybrid
films using TETA or acrylic acid.
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Figure 6. TGA curves of the cured epoxy/silica nanohybrid
films.
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Figure 7. Dynamic viscoelasticity of cured neat epoxy resin and epoxy/silica nanohybrid films.
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Figure 8. FE-SEM image of cured epoxy/silica nanohybrid
film.

Figure 9. AFM image of cured epoxy/silica nanohybrid film.
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