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Abstract : Methacrylate functional silanes with different methylene spacer groups have been synthesized
and the orientation effect and absorption behavior of these silane coupling agent were investigated by Fourier
transform infrared spectroscopy(FT-IR). The mechanical properties of glass bead/polyester composites are found
to be dependent on the spacer group of treated silane coupling agent. The absorption rate of the silane coupling
agent onto the fumed silica surface decreases with increasing the number of the methylene spacer in methacrylate
functional silanes. Silane molecules containing long spacer groups are adsorbed onto silica slightly bowed with
respect to the substrate surface. The relationship between silane molecular structure and mechanical properties

of polymer composites is also investigated in order to improve hot/wet properties of glass fiber/polyester compo-
sites.
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Fig. 3. Molecular structure in monomolecular layer

functional silane on substrate surface.
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Fig. 5. FT-IR spectra of silane treated & untreated
fumed silica.
A) Untreated fumed silica
B) Silane treated fumed silica
C) Difference spectrum(B-A)
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Fig. 6. FT-IR spectra of the sumed silica modified
with hydrolyzed 11-MUS.
A) 02wt% B) 0.5wt% C) 0.8wt%
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Fig. 7. Adsorption isotherm of the long chain silane
(11-MUS) and the short chain silane (y-MPS).
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Table 1. Integrated Intensity of Theoretical & Expe-
rimental Monomolecular Coverage.

Integrated intensity
(em”"/mg) Theoretical | Experimental
Silane
v - MPS 319 319
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Fig. 8. FT-IR spectra of untreated fumed silica and
modified silica with styrene.
A) Untreated fumed silica
B) Modified silica with styrene
C) Difference spectrum (B-A)

Table 2. Residue of Vinyl Group after Radical Poly-

merization with Styrene Monomer.

| No. of Residue of vinyl group after polymerization
Silane Layer | 1/2 Layer | 1 Layer 2 Layer

17.2% 18.3% 18.7%

p-MPS

(82.8%) (81.7%) (81.3%)

23.5% 27.5% 33.7%

| 11-MUS ) ’ ’
(76.5%) (72.5%) (66.3%)

( ) : The fraction of reacted CH=CH, group after

polymerization.
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Table 3. Mechanical Property of Glass Microbeads"
/Polyester® composite.

R-spacer Flexural Strength (MPa)
in Silane Dry Wet  %Wet improvement
Control 82 41 —
-(CHz)s - 107 4 229
- (CHa)s - 142 100 244
- (CHy)s - 121 98 239
- (CHoui - 141 104 254

(1) Potters 3000E E-glass microbeads
(2) Freeman Chem. Co. Stypol 40-2988
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