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ABSTRACT : In this work, the influence of thermal treatment on surface properties of silicas and mechanical
interfacial properties of silicas/polyurethane composites was investigated. The surface properties of thermally
treated silicas were studied in the context of Fourier Transform-IR (FT-IR), solid-state °Si NMR
spectroscopy, and contact angle. And the mechanical interfacial properties of the silica/polyurethane
composites were evaluated by composite tearing energy (Gpc). As a result, it was found that the thermally
treated silica surfaces became hydrophobic in nature, due to the condensation of surface hydroxyls and
the formation of siloxane bonds, resulting in increasing the London dispersive component of surface free
energy. From which, the increase of the London dispersive component of the silicas led to an improvement
of the dispersion of silicas in a polyurethane matrix, finally resulting in improving the tearing energy
(Gpe) of the silicas/polyurethane composites.
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Table 1. Surface Tension Components and Parame-
ters of testing Liquids, Measured at 20C

YLL YLSP YL
Mm) (@md) (mimd)
Water 21.80 51.01 72.80
Diiodomethane 50.42 0.38 50.80
Ethylene glycol 31.00 16.70 47.70
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Figure 2. FT-IR spectra of the silicas made with and
without thermal treatment.
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Figure 3. Solid-state *’Si NMR spectroscopy of the silicas; (a) T-0, (b) T-100, (c) T-200, (d) T-300, and (e) T-400.
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Figure 4. Variation of surface free energies of the silicas.
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Figure 5. Wide-angle diffraction patterns of the silicas.
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Table 2. Microstructural Properties of The Silicas
Studied in XRD Measurements

20° do” [A]
T-0 22.01 4.03
T-100 21.86 4.06
T-200 22.44 3.96
T-300 22.08 4.02
T-400 21.66 4.10
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