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ABSTRACT : In order to overcome drawbacks in the conventional preparation of epoxy/silica nanocomposites,
such as formation of micro voids and dimensional instability caused by evolution of volatile by-products during
curing reaction, a novel preparation method using Si-N precursor has been proposed. When prepared through in-
situ reaction of epoxy curing reaction with sol-gel reaction of Si-N precursor, methyltripiperidinylsilane (MTPS)
which does not produce by-products during reaction, epoxy/silica nanocomposites of extremely even dispersion
of inorganic phase could be successfully prepared, resulting in high enhancement of mechanical and thermal
properties as well as outstanding transparency.
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Scheme 1. Schematic representation of synthesis of MTPS.
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Figure 1. '"H-NMR spectra of (a) methyltrichlorosilane and
(b) MTPS.
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Figure 2. FT-IR spectra of (a) piperidine and (b) MTPS.
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Figure 3. pH change caused by hydrolysis of MTPS.
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Figure 4. Scanning electron microphotograph of silica par-
ticles prepared by Sol-gel reaction of MTPS with its FT-IR
spectrum showing typical Si-O-Si stretch.
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Figure 5. Transparency comparison of epoxy/MTPS sys-
tem with neat epoxy.
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Figure 6. TGA thermogram of epoxy/silica nanocomposite
prepared from epoxy/MTPS system.
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Figure 7. Dynamic mechanical thermal analysis spectrum
showing tan § behavior of neat epoxy, epoxy/particulate
silica composite and epoxy/silica nanocomposite from epoxy/
MTPS system.
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Figure 8. Comparison of mechanical properties obtained
by 3-point flexural test; (a) flexural modulus and (b) flex-

ural strength.
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