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Abstract: A study has been done to enhance the mechanical properties and processability of electrically
conductive polyaniline (PANI) without the polymer’s structural alternation. Functionalized acid doped PANI
(PANI-DBSA) was prepared by an emulsion polymerization, and dodecylbenzenesulfonic acid (DBSA)
played both roles of surfactant and dopant. Also, PANI—DBSA was solution cast blended with high impact
polystyrene (HIPS) to produce PANI-DBSA/HIPS blend film. The structure and electrical properties of
the conducting polymer blends were observed through UV—vis and FTIR/ATR spectroscopy. A study of
the blend was carried by focusing on observation of mechanical and electrical properties based on
dispersibility and changes in polymer morphology. The conductivity of the blends was increased by increasing
the content of PANI—-DBSA, and the sudden increase of conductivity to 3.5X 107* S/cm was observed
even under a low content of 9 wt%. There was a strong association of continuous network formation with
percolation and conductivity in the conducting polymer blends.

Keywords: PANI-DBSA/HIPS blend, emulsion polymerization, dispersibility, morphology, electrical
conductivity.

Properties and Electrical Conductivity of Solution-cast PANI-DBSA/HIPS Blends
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Figure 1. Mechanism of PANI doping with DBSA.
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Figure 2. FTIR/ATR spectra of (a) PANI-DBSA; (b) PANI—
DBSA/HIPS; (c) HIPS.
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Figure 3. UV—vis spectra for (a) PANI-DBSA; (b) PANI—
DBSA/HIPS; (¢) HIPS.
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Figure 4. TEM images of (a) PANI-DBSA (9 wt%)/HIPS; (b)
PANI-DBSA (47 wt%) /HIPS.
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Figure 5. SEM fractographs of (a) HIPS; (b) PANI-DBSA; (c) PANI-DBSA (9 wt%)/HIPS; (d) PANI-DBSA (47 wt%)/HIPS.
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Figure 6. Electrical conductivity versus content of PANI—
DBSA in the blend with HIPS.
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Figure 7. (a) Tensile strength; (b) tensile elongation of PANI—
DBSA/HIPS as a function of PANI-DBSA content.
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