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Abstract: Electrically conductive polymer nanocomposites were prepared by the inclusion of graphene-based nanofillers.
Graphene oxide (GO) and reduced graphene oxide wrapped by poly(styrene sulfonate) (PSS-RGO) were used as nano-
fillers to make good dispersion with the aqueous dispersion of polystyrene (PS) particles. GO sheets were synthesized
by the modified Hummers' method from graphite, and PSS-RGO sheets were prepared by the reduction of GO-dispersed
PSS solution with hydrazine monohydrate. Morphology and properties of PS/GO and PS/PSS-RGO nanocomposites via
latex technology were investigated. Both nanofillers showed well dispersed morphology in PS matrix. Rheological and
electrical percolation thresholds were 0.28 and 0.51 wt% for GO, and 0.50 and 1.01 wt% for PSS-RGO respectively. It
is speculated that PS/GO nanocomposites showed better conductivity than PS/PSS-RGO counterparts due to the partial
recovery of GO by thermal reduction during molding.

Keywords: nanocomposite, latex technology, graphene nanofiller, rheological properties, electrical conductivity.
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Figure 1. Schematic representation of graphene nanofillers used in
this study: (a) GO; (b) PSS-RGO; (c¢) chemical structure of PSS.
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Figure 2. Schematic of the procedure for preparing PS/graphene
nanofiller nanocomposite sample via latex technology.
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Figure 3. Thermogravimetric analysis of GO, RGO, PSS-RGO and
PSS (N, atmosphere; heating rate: 10 °C/min).
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Figure 4. FTIR spectra of graphene nanofillers: (a) GO; (b) TRGO
(thermally reduced GO); (¢) PSS-RGO.
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Figure 5. FE-SEM images of freeze-dried PS/graphene nanofiller
nanocomposite powder showing the extent of nanofiller dispersion:
(a) GO 3 wt%,; (b) PSS-RGO 3 wt%.
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Figure 6. FE-SEM images of fracture surface of PS/graphene nano-
filler nanocomposite specimens: (a) GO 3 wt%; (b) PSS-RGO 3 wt%.
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Figure 7. Rheological properties of PS/GO nanocomposites: (a)
storage modulus G'; (b) complex viscosity 7*.
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Figure 8. Rheological properties of PS/PSS-RGO nanocomposites:
(a) storage modulus G’ (b) complex viscosity 77*.
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Figure 10. Effect of nanofiller contents on the electrical conductivity
of PS/graphene nanofiller nanocomposites: PS/GO nanocomposites
(@); PS/PSS-RGO nanocomposites (). Solid and dashed lines
represent good fits to the power law relation shown in equation (3).
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