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Abstract: Polystyrene (PS) nanocomposites containing surface-modified carbon nanotubes (CNTs) were prepared and
their rheological and electrical properties were investigated. CNTs were modified with hydrophilic polymers such as poly-
dopamine (PDA) and poly(3,4-ethylenedioxythiophene):poly(4-styrene sulfonate) (PEDOT:PSS). The nanocomposites
were prepared via latex technology through which PS particles and CNTs were mixed in aqueous medium and freeze-
dried. This method was very effective in dispersing the CNTs and enhancing electrical conductivity. Storage moduli were
substantially increased with a small addition of the CNTs, which indicates they were stably dispersed in PS matrix. Elec-
trical percolation threshold of the nanocomposites containing PDA-CNTs and PEDOT:PSS-CNTs was 0.58 and
0.32 wt%, respectively, and the latter was more effective in enhancing the conductivity. It seems certain that PEDOT:PSS,
a conducting polymer, helped in forming an electrical pathway between CNTs.
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Figure 1. Schematic procedure for the preparation of PS/surface-
modified CNT nanocomposites via latex technology.
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Figure 2. Schematic diagram of surface-modified CNTs via n-n
stacking interaction.
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Figure 3. FTIR spectra of (a) raw CNT; (b) PDA-CNT; (c) PDA.
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Figure 4. TGA curves of (a) raw CNT; (b) PDA-CNT; (c) PDA.
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Figure 5. FTIR spectra of (a) raw CNT; (b) PEDOT:PSS-CNT; (c)
PEDOT:PSS.
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Figure 6. TGA curves of (a) raw CNT; (b) PEDOT:PSS-CNT; (c)
PEDOT:PSS.
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Figure 7. SEM images of the freeze-dried PS/surface-modified
CNT nanocomposite powder: (a) PDA-CNT 3 wt%; (b) PEDOT:PSS-
CNT 3 wt%.
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Figure 8. SEM images of the fracture surface of PS/surface-mod-
ified CNT nanocomposites: (a) PDA-CNT 3 wt%; (b) PEDOT:PSS-
CNT 3 wt%.
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Figure 9. Storage modulus (G') graphs of PS/surface-modified CNT
nanocomposites: (a) PS/PDA-CNT; (b) PS/PEDOT:PSS.
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