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Preparation of Softmaterial with nanomatrix structure of inorganic nano-particles
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Natural rubber with organic-inorganic nanomatrix structure was prepared by
forming chemical linkages between natural rubber particles and silica nano-particles. The
organic-inorganic nanomatrix structure was formed by graft-copolymerization of vinyltriethoxysilane onto
natural rubber particles in the latex stage followed by casting of the latex. The silica nano-particles
were produced during the graft-copolymerization through hydrolysis and condensation, i.e. sol-gel
reaction. The nanomatrix structure was observed by transmission electron microscopy. Tensile properties
were significantly improved by forming organic-inorganic nanomatrix structure. The loss modulus and loss
tangent of the natural rubber with the organic-inorganic nanomatrix structure were almost independent of
deformation frequency in the rubbery plateau region, which was explained to be due to both the energetic
elasticity and entropic elasticity characteristics of the nanomatrix structure.
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