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Research subject: Nanocomposites are a new class of materials
that at least one of their main constituents is in the range of 1 to 100
nanometers at least in one dimension. Typically, nanocomposites have
different distinguished and superior properties in terms of mechanical
and physical properties than conventional composites.

Research approach: In this study, poly(vinyl acetate) was prepared
by emulsion polymerization for being used as polymer matrix. Then
the diamond nanoparticles were modified with silane coupling agent.
Finally, poly(vinyl acetate) /diamond nanocomposite was prepared and
analyzed with 1.5,1,0.5 and 2 wt% of modified diamond nanoparticles.
To determine the properties and structure of the nanocomposites,
FTIR, TGA, RMS, FESEM, contact angle measurements, and oxygen
permeation analysis were used.

Main results: FTIR analysis revealed that modification of the diamond
nanoparticles with the silane coupling agent was well performed.
FESEM images showed that homogeneous nanocomposites were
obtained. Oxygen permeability in poly(vinyl acetate)/diamond
nanocomposite film decreased with increasing the percentage of
modified nanoparticles in the nanocomposite, proposing the potential
applicability of the nanocomposite as a fruit preservative coating.
Water contact angle measurement of poly(vinyl acetate)/diamond
nanocomposite showed that by increasing the amount of the modified
diamond nanoparticles from 0.5 to 2 wt. %, hydrophobicity of the
nanocomposite film increased. Increasing the amount of nanoparticles
to an optimum level in the nanocomposite, increased the efficiency
of the nanocomposite through enhanced properties such as heat
resistance and tensile strength.
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Figure 1. FTIR analysis of the modified and unmodified diamond nanoparticles
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Table 1. The oxygen permeability at different contents of diamond nanoparticles

The nanoparticles content Oxygen permeability
(wt. %) Coefficient (Barr)
0 25.17
0.5 18.24
1 12.74
1.5 8.11
2 3.47
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Figure 7. Water contact angle of poly(vinyl acetate) nanocomposites containing 1.5,1,0.5, and 2 wt.%
modified diamond nanoparticles
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Figure 8. Stress-strain behavior of poly(vinyl acetate) and its nanocomposites containing different
amounts of modified diamond nanoparticles
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