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Improvement of the electrical conductivity of the transparent organic polymer films
-investigation of the correlation between hierarchical structure and microscopic
electronic structure-
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The oriented film preparation aiming at higher electrical conductivity and the
structural analysis of organic conductive polymer poly(3,4-ethylenedioxythiophene)/
poly(4-styrenesulfonate) (PEDOT/PSS) are reported. The orientation control of
PEDOT/PSS films is successfully achieved by a unidirectional edge-casting method
developed from conventional casting ways. The structural properties of the oriented
films prepared with systematic conditions including sulfuric acid treatments are
investigated by wide-angle X-ray diffractions (WAXD) and grazing incident WAXD
(GIWAXD) using synchrotron radiation light. In the oriented films, PEDOT chain
direction of the PEDOT nanocrystals is found to be parallel to the solidification
interface between the solid film and water-dispersion liquid in the course of
unidirectional casting. The degrees of the orientation are improved with changing the
film preparation conditions. The highest value of the orientation factor in this study
becomes comparable level of the stretched polyethylene. Electrical and optical
properties of the oriented films indicate the highly anisotropic features. The effect of
the sulfuric acid treatment appears in the improvement of the crystallinity of the
PEDOT nanocrystals accompanying with reducing the excess amount of PSS in raw
dispersion liquid. In addition, the layer structure in the out-of-film direction
drastically changes in spite of almost no change in the in-plane structure.
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