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Abstract: Ag/polystyrene (PS) nanocomposites were prepared by in situ reduction of silver 2—
ethylhexylcarbamate (Ag—CB) complex and follwing radical polymerization only by heating at 110 C.
In contrast to this conventional heating method, the microwave irradiation afforded well—dispersed silver
nanoparticles NPs) in styrene monomer without polymerization. The synthesis of Ag NPs proceeded
uniformly throughout the reaction vessel only under microwave irradiation, completing the reaction
simultaneously in the whole reaction solution. Successive polymerization of the monomer containing the
resultant NPs has successfully produced a hybrid of the silver NPs dispersed in PS matrix. Ag/PS
(0.1/100) nanocomposites were prepared successfully by melt—mixing process using Ag/PS(4.0/100)
as a master—batch. UV—VIS spectroscopy, TEM, and X—ray diffraction techniques were used to investigate
the process of formation of Ag/PS nanocomposites.
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Figure 1. Differential scanning calorimetry profile of Ag—CB
complex solution.
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Figure 2. (a) TGA thermogram; (b) isothermal aging profile of
Ag—CB complex solution up to 110 C.
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Figure 4. Photographs of Ag—CB dissolved in styrene (a) before
microwave irradiation; (b) after microwave irradiation; (c) after
polymerization.
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Figure 5. UV—VIS absorption spectra of silver nanoparticle
obtained from 20 g of styrene and Ag—CB complex.
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Figure 6. TEM image of (a) Ag/PS(2.0/100) at 110 C; (b) Ag/
PS(1.0/100, microwave); (c) Ag/PS(1.0/100, microwave, 60 C);
(d) Ag/PS(4.0/100, microwave, 60 C).
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Figure 7. The XRD patterns of (a) PS; (b) Ag/PS(w/w=4.0/100)
nanocomposite.
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Figure 8. The XRD patterns of Ag/PS (0.1/100) nanocomposite
obtained from the melt—mixing of PS and Ag/PS(4.0/100)
master—batch.
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