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Synthesis and characterization of poly(3,4-ethylenedioxythiophene):
poly(styrenesulfonate) free-standing conductive film
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Abstract: Poly(3,4-ethylenedioxythiophene):poly(styrenesulfonate) (PEDOT:PSS) suspension was prepared
by chemical oxidation synthesis in water system using 3,4-ethylenedioxythiophene (EDOT) as monomer,
poly(sodium-p-styrenesulfonate) (PSS-Na) as dispersant and doping agent. PEDOT:PSS free-standing
flexible conductive film was prepared by vacuum filtration. The structure of the polymerized product was
characterized by FTIR and UV-Vis. The conductivity, morphology and mechanical properties of
PEDOT:PSS film were characterized by four-probe conductivity test, SEM and tensile strength test,
respectively. The results showed that PEDOT:PSS was successfully prepared. The prepared film
achieved an optimal conductivity of 19.19 S/cm when the mole ratio of oxidant (NH4),S,05 to EDOT
monomer was 0.875. The thickness of the free-standing film was about 18 um. The tensile strength of the
free-standing film reached 45~60 MPa at 25 °C and in the range from 40% to 60% relative humidity.
This indicated that the prepared PEDOT:PSS free-standing film possessed both good conductivity and
mechanical properties.
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Table 1 Particle size of PEDOT:PSS suspension with
different oxidant amounts

N 0.500 0.750 0.875 1.000 1.250 1.500 2.000
ZAE/um - 3.47 . . . . 37 .
R /um 3.4 348 392 396 412 43 4.60
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