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Influences of SiO, content on particle properties and bonding performance

of polyacrylate/polyurethane/SiO, nanocomposite adhesives
WANG Ningning » GAO Feng . CHEN Zhijie - QI Dongming » CAO Zhihai
(Key Laboratory of Advanced Textile Materials and Manufacturing Technology, Ministry
of Education, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: In this study, grafted polyacrylate (PAcr)/polyurethane (PU)/SiO, nanocomposite
adhesives were prepared via one-pot miniemulsion polymerization with surface-modified SiO, with
3-trimethoxysilyl propyl methacrylate (MPS) as inorganic particle, polycaprolactone diol, hydroxyethyl
methacrylate and isoflurone diisocyanate as PU precursors, and methyl methacrylate, methacrylic acid,
and isooctyl acrylate as vinyl comonomers. The rule of MPS — SiO, content influencing the particle
properties, thermal and adhesion properties of nanocomposite adhesives was systematically studiedwith
dynamic light scattering, Zeta potential, Fourier transform infrared spectroscopy, gel fraction
measurement, tensile property measurement, and differential scanning calorimetry. Results suggest that:
in comparison with PAcr/PU nanocomposite adhesives, the addition of MPS-SiO, would cause increase in
size of PAcr/PU/SiO, nanocomposite adhesive particles, and the storage stability is good due to the strong
negative charge on particle surface; the surface-vinyl-modified MPS-SiO, could participate in the formation

of polymer network of adhesives via grafting reaction, functioning as the particle crosslinking pointsto
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increase the glass transition temperature(Tg) of adhesive polymers accordingly; under the condition of

3.0 g/m’ coating amount and 100, 0 °C baking temperature, the addition of 0.7 wt% SiO, causes increase in

breaking strength of adhesive film by 8.7%, elongation at break by 20.0% and peeling strength by 5.1% ,

to achieve better comprehensive bonding performance.

Key words: adhesives; miniemulsion polymerization; SiO,; polyacrylate; polyurethane;
bonding performance
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