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Ex-situ iodine doping of pulsed plasma polymerization of thiophene
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Conductive polymers obtained by chemical methods are already in use in various

applications, as polymeric batteries, flexible LCD's, and antistatic coatings. However,

the implementation of plasma polymerization technique for conductive polymer-like thin

films deposition is still under investigation, as the preservation of conjugated structure

from the original monomer is strongly depending on the plasma conditions.

In the present contribution the pulsed plasma polymerization of thiophene monomer is

investigated as a possible route for better preserving the monomer structure. The

experiments were carried out in a parallel-plate configuration in which the argon(5

sccm)/thiophene(0.5 g/h) admixture was introduced in the RF discharge generated at

constant power of 20W through the active electrode while the lower electrode was

acting as substrate holder. Different duty cycle values have been chosen in the range

2-90 %, while the "plasma on" time during each cycle was maintained at 10 ms.

Subsequently, ex-situ iodine doping of the as-deposited polythiophene-like thin films

was carried out by placing the samples for 2 to 60 minutes in a sealed container

containing iodine crystals.

The influence of duty cycle and iodine doping time on the deposition rate, optical

constants, surface morphology, chemical structure and electrical resistivity of

polythiophene-like thin films is reported. Under optimized conditions, transparent,

smooth and pin-hole free polythiophene-like thin films were obtained. The FTIR

measurements indicate the presence of thiophene specific C-H out of plane

deformation, in plane C=C ring vibration and also =C-H stretching and C-S bond in the

plasma polymerized films. The iodine incorporation is proved by the enhancement of

the band of 1445 cm

-1

 asociated to -CH

2

I and -CI=CH

2

 bonds. At the same time,

comparing to undoped material, the film transparency decreases while an improved

conductivity up to 6 orders of magnitude is encountered.

Keywords
Pulsed plasma polymerization

conductive polymers

polythiophene thin films

iodine doping


