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W o3 ™ H Studies on  electrical property and miscibility of
polvaniline/polvurethane (PANI/PU) blends

It isvery important to combine electrical conductivity with elasticity and other
mechanical properties for the development of soft electronic devices and its
components. Each type of conventional electrically conductive elastomer has its
disadvantage. The “ionic conduction” type elastomer, which employs the
conduction of ionic electrolyte in polar elastomer, shows excellent conductivity
uniformity but its electrical conductivity exhibits poor environmental stability.
While the “dispersed electronic conduction” type, which are distributed with
conductive fillers in the insulating elastomer matrix, exhibits excellent
environmental stability but its electrical conductivity is hampered by high
percolation thresholds and poor conductivity uniformity.

The aim of this work is to fabricate a hybrid material of
polyaniline/polyurethane (PANI/PU) with good electrical conductivity uniformity
and environmental stability. PANI was chosen due to its environmental and
electrical conductivity stability and processability. We propose the concept of
continuous conductive pathways by PANI within the elastomer matrix in the hybrid
material.

Our miscible blend of PANI/PU showed preferable electrical conductivity at lower
percolation threshold compared to immiscible
PANI/polystyrene—block—polyisoprene-block-polystyrene copolymer (SIS) blend and
carbon black (CB)/PU composite. The electrical conductivity of PANI/PU decreased
and the morphology changed with aging time under high moisture and temperature
condition. By‘ré—dissolving and re~casting of treated PANI/PU film, the electrical
conductivity and morphology were found to recover to the original state of the
untreated film. The recovery mechanism of the conductivity and morphology was also
proposed here.

To further improve the electrical conductivity stability of PANI/PU in such
condition, polymeric dopant of polyurethane with sulfonic acid functional group
(SA-PU) was used. The doping effect of the polymeric dopant and its mechanism were
also discussed in this study. -

Concluding remarks and the scope for future are given at the end of this study.
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