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Abstract

In this study, the effect of cellulose nanofibers and silicon nanoparticles on the properties of
nanocomposites made with polyvinyl alcohol was studied and the physical, mechanical and
morphological properties of nanocomposites were measured. Samples were prepared by casting
with different ratios of 0, 5 and 10% by weight polyvinyl alcohol. The morphology of
nanocomposites was examined by scanning electron microscopy. Observations of water vapor
permeability and water uptake by adding cellulose and nano-fiber nanofibers in pure polyvinyl
alcohol control film and nanocomposite films with different compositions were significantly
different from each other. The tensile strength of nanocomposites showed that by increasing the
amount of cellulose nanofibers and silicon nanoparticles, the tensile strength increased and the
percentage increase in length decreased by adding cellulose nanofibers and silicon nanoparticles.
The results of the present study show that the addition of small amounts of nanocellulose fibers
and silicon nanoparticles strengthens the polyvinyl alcohol polymer and improves the physical
and mechanical properties and increases the performance of nanocomposites.

Keywords: Polyvinyl alcohol, cellulose nano fiber, nano silicon dioxide, water vapor
permeability.
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