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Introduction

PVDF is a non-reactive, thermoplastic and crystalline poly-
mer with low melting point, excellent chemical resistance 
and mechanical properties. Because of high dielectric con-
stant and desirable ferroelectric and piezoelectric proper-
ties, PVDF is a good candidate as piezoelectric substrates. 
Unlike most piezoelectric materials, PVDF is a flexible, 
light-weight, and non-expensive polymer, and is suitable 
for fabricating portable and disposable sensing devices 
[1–3]. Because of its strong piezoelectric property, high 
permittivity, and excellent pyro- and piezoelectric proper-
ties PVDF has been used as sensors [4, 5], transistors [6], 
transducers [7] membranes and actuators. Due to its unique 
crystalline/phase structure, PVDF can generate electrical 
signals whilst it is mechanically deformed and vice versa 
[8].

In recent years, conjugated polymers have gained great 
deal of attention due to their potential applications in flex-
ible electronic devices [9–12]. Among these polymers, 
polythiophene (PTh) and its derivatives are unique because 
of their privileged electrical, electrochemical, optical, and 
magnetic properties in wide range of applications [13, 14].

A conductive layer is necessary in applications such as 
high charge-storage capacitors, artificial muscles and espe-
cial sensors. To this end, the substrates should be coated 
with a conductive layer. By imparting conductivity to the 
piezoelectric PVDF substrate through deposition of a 
transparent conductive film, the final film product would 
become transparent, flexible and conductive piezoelectric 

Abstract Electrically conductive polythiophene (PTh) 
nanoparticles were deposited on poly(vinylidene fluo-
ride) (PVDF) substrate by a facile and rapid chemical 
oxidative deposition in an organic solvent system. The 
process afforded conductivity to a piezoelectric PVDF 
film through deposition of conductive layer on the sur-
face in 12 min. The produced final product was trans-
parent, flexible, conductive and piezoelectric and a good 
candidate to be used in organic electronics especially as 
a sensor and capacitor. The effect of corona poling and 
inclusion of nanoparticles such as nanoclay and car-
bon nanotubes on electrical conductivity of piezoelec-
tric substrates were studied with high precision. Corona 
poling modification of substrate made it susceptible for 
deposition of nanoparticles on surface and meanwhile 
induced higher orientation and crystallinity which led 
to higher capacitance. Electrical conductivity of the 
modified films, without extra doping, was in the order of 
10−2 S/cm. Capacitance of the films was measured and 
the results were promising applications in flexible elec-
tronics. Surface morphology, average size, size distribu-
tion and samples surface roughness were measured by 
scanning electron microscopy and atomic force micros-
copy. It was observed that PTh surface morphology is 
an aggregation of globules with narrow size distribu-
tion ranging from 20 to 100 nm. EDX Technique was 
used to study the surface composition. The final product 
may find very promising applications in a wide range of 
organic electronics.
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