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Abstract. Poly(3,4-ethylenedioxythio-phene):poly(styrenesulphonate) (PEDOT:PSS) nanofibres were first prepared via
electrospinning method. Microstructural arrangement of the nanofibres was investigated by scanning electron microscopy
technique. Then, the effect of beta irradiation with different absorbed doses on their impedance spectra were investigated
in the frequency range from 5 to 13 9 106. It was observed that beta irradiation leads to a considerable decrease in both
real and imaginary parts of the complex dielectric function, and alternating current conductivity of the nanofibres. The
obtained frequency dependent conductivity data were discussed in terms of pair approximation. It was established that, for
all beta irradiation doses, the frequency dependence of the conductivity is characterized by the presence of four frequency
regions with different slopes. Analysis of the impedance data revealed that chain scission via chain cross-linking and free
radical formation are most likely mechanisms for changes in impedance parameters. Two clear semicircles in Nyquist plot
have been successfully explained by employing two parallel R-CPE equivalent circuits in series configuration. An overall
evaluation of the obtained data indicates that electrospun PEDOT:PSS nanofibres have great potential for the development
of highly sensitive impedance-based beta radiation sensor.
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Introduction

The combined electric and optical properties of conductive
polymers make them unique as well as applicable in
many fields. Poly(3,4-ethylenedioxythio-phene):poly(styrenesulphonate) (PEDOT:PSS) is still among the most extensively studied conductive polymer due to its high
transparency in the visible part of the spectrum, high
mechanical and thermal stability [1,2]. Within the last decade, PEDOT:PSS have attracted a great deal of attention for
solution-processed next-generation optoelectronic devices
[3–7]. In these promising devices, transparent PEDOT:PSS
thin films are often used as a buffer layer between the anode
and the photoactive charge-generating layer. Although there
are lot of studies on PEDOT:PSS, most of them deal with their
thin film forms and only a few of them are about nanostructured PEDOT:PSS. High pressure air flow-assisted electrospun polyvinyl alcohol (PVA)/PEDOT:PSS nanofibres with
an average diameter of 68 nm were synthesized and characterized by means of ammonia sensing performance [8]. It was
demonstrated by Fang and group [9] that the electrical conductivity of the electrospun PVA/PEDOT:PSS nanofibres
can be improved by the controlling of dimethylsulphoxide
concentration. Electrospun conductive PEDOT:PSS/PVA
and PEDOT:PSS/PVA/RGO nanofibres were fabricated and

characterized by Latifi and co-workers [10]. They reported
that the addition of RGO effectively improve alignment of
nanofibres and their electrical conductivity. Maillard and coworkers [11] have developed a process to synthesize conductive PEDOT:PSS nanofibres using electrospinning
method.
Many times PEDOT:PSS is used for applications in radiation-rich environments, such as space, nuclear reactors and
nuclear waste containers. When a polymeric material is
exposed to ionizing radiations, exposure to ionizing radiation
leads to complex phenomena, such as breaking of original
bonds, chain scission, radical formation and cross-linking in
the polymeric material [12,13]. This alter the structure and
electrical properties of polymers [14,15]. It was reported that
addition of a small amount of micro- or nanomaterials into
various polymers improve radiation-resistance properties of
these materials [16,17]. Karbovnyk et al [18] observed that
adding multi-walled carbon nanotubes into PEDOT:PSS
leads to a decrease in resistance while maintaining and even
improving radiation sensing properties. It was reported by
Kane et al [19] that decrease in both gamma and beta irradiated PEDOT:PSS films is due to physical changes in the
polymer structure via chain scission and cross-linking. It is
evident from all these studies that PEDOT:PSS is a suitable polymer to fabricate radiation dosimetry. Therefore,
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gaining a better understanding of the radiation influence on
the charge transport mechanism will facilitate to design new
devices for required purposes. Additionally, it is also very
important to understand how the physical and structural
properties of such polymers are affected by the ionizing
radiation dose. In the past decade, impedance spectroscopy,
one of the nondestructive methods [20], has been demonstrated to be a promising technique to study the nature and the
origin of dielectric losses and electrical properties of solids.
The possibility to separate grain boundary effect and interfacial polarization is also one of the most important advantages of impedance spectroscopy technique.
According to our best knowledge, the investigations of
impedance spectra of the PEDOT:PSS nanofibres under the
influence of beta rays irradiation have not been reported yet.
Therefore, in this work we focused on the beta irradiation
dose effects on the impedance spectra of the electrospun
PEDOT:PSS nanofibres.

2.

Experimental

It was proven by Maillard and co-workers [11] that level of
relative humidity during electrospinning process has a critical
importance on the formation of beads free and homogenous
PEDOT:PSS nanofibres. Keeping this in mind, electrospinning process was carried out in relatively low humidity (RH,
\30%) conditions. Commercially available PEDOT:PSS,
which was purchased from Sigma Aldrich, and PVA were
used as starting materials in order to obtain PEDOT:PSS
nanofibres. As solvent, double-distilled (DI) water and
dimethyl formamide (DMF) was used. Firstly, by dissolving
PVA beats with molecular weight of 130,000 in DI water and
DMF mixture, a 9 wt% PVA solution was prepared. After
stirring PVA solution overnight at room temperature, the
PEDOT:PSS was added to the PVA solution dropwise and
stirred vigorously for 14 h at room temperature. Then, the
mixed solution of PVA and PEDOT:PS was introduced in 10
ml syringe equipped with metal needle tip. Electrospinning
process was carried out by applying a voltage of 1.6 kV cm–1
between the needle of the syringe and grounded aluminium
foil with a constant rate of 1.5 ml h–1. The electrospun
PEDOT:PSS fibre mesh was removed from the Al foil and
calcinated in atmospheric conditions at 300°C for 3 h. The
surface morphology of the electrospun PEDOT:PSS nanofibres was investigated by scanning electron microscope
(SEM) technique. Photolitographically micro patterned, 30
finger pairs of electrodes with a width of 50 lm and a space of
50 lm, interdigitated gold electrodes on plexiglass substrates
were used during the impedance measurements. Spin coating
technique is used to form PEDOT:PSS nanofibre film on to
the interdigitated electrodes. The obtained nanofibres were
irradiated with beta particles for varying lengths of time.
Impedance spectra measurements were performed using HP
4192A impedance analyzer in 5 Hz to 13 MHz frequency
range. During the impedance measurements, a sine wave with
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an amplitude of 200 mV was applied and the real and imaginary parts of impedance was recorded as function of the
frequency of the applied voltage at room temperature. In
order to investigate the influence of the ionizing beta radiation
on the impedance spectra of the PEDOT:PSS nanofibres,
63
Ni was used as beta source. The exposure dosage was
estimated from the exposure time.

3.
3.1

Results and discussion
Surface analysis

SEM images were used in order to investigate the surface
morphology and formation of the PEDOT:PSS nanofibres.
SEM images of the nanofibres were taken before and after
irradiation to asses any damage that beta irradiation caused to
the fibres. Figure 1 shows the SEM image of the PEDOT:PSS
nanofibres deposited at\30% RH atmosphere. Formation of
plenty of extraordinarily long PEDOT:PSS nanofibres on the
interdigitated microelectrodes at random directions can be
clearly seen in figure 1. SEM images of the irradiated and
nonirradiated nanofibres clearly shows that the morphology
of the PEDOT:PSS nanofibres remain unchanged under beta
irradiation. This supports the idea that the changes in conductivity observed are not due to morphological changes, i.e.,
fibres breaking down, but to bonding and electronic differences in the PEDOT:PSS backbone. Similar results were also
observed by Schrote and Frey [13].

3.2

Impedance spectra studies

As known, the complex impedance Z  can be expressed as
ð1Þ
Z  ¼ Z 0 þ jZ 00
pﬃﬃﬃﬃﬃﬃﬃ 0
where j ¼ 1, Z and Z00 are the real and imaginary parts
of the impedance, respectively. We first present complex
impedance results for the electrospun PEDOT:PSS nanofibres. Figure 2 shows the effect of the beta irradiation dosage
on the frequency dependence of the real part of the complex
impedance of the PEDOT:PSS nanofibres. As it is clear, the
magnitude of the real component of the impedance is typically higher in the lower frequency region and remains
almost nearly constant and there after it exhibits frequency
dispersion, decreases with increasing frequency for both unirradiated and beta irradiated nanofibres. As can be seen
from figure 2, un-irradiated PEDOT:PSS nanofibres have
resistivity (Z0 ) slightly above 15 kX at 5 Hz, and the magnitude of the Z0 dropped to 1 kX when the frequency
increased to 13 MHz.
On the other hand, the low frequency value of the Z0
increases for approximately third order of magnitude and
reaches to 48 kX after 36 h irradiation. It is also clear that
the effect doubles after another 36 h of irradiation. It should
be noticed here that the low frequency magnitude of the Z0
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SEM images of the PEDOT:PSS nanofibres: (a) before irradiation and (b) after 7 kGy irradiation.

Figure 2. The effect of the beta irradiation on the real part of the
complex impedance.

for 7 kGy irradiated nanofibres is more (*6.5) than that of
the un-irradiated one. Similar behaviour of Z0 was also
observed for PEDOT-based nanocomposites in the literature
by Karbovnyk et al [18]. At higher frequencies, the magnitude of the Z0 seems to merge irrespective of irradiation
dose, which can be attibuted to the presence of space charge
polarization in the PEDOT:PSS film [21]. A reasonable
explanation for the observed increase in Z0 with increase in
irradiation dose can be attributed to chain scission crosslinking, and oxidation initiated by the ionizing radiation
[22]. When beta radiation pass through a PEDOT:PSS
nanofibre, ionizing radiation transfers energy to the polymer
film that leads to modifications in its structure at the
macromolecular scale, such as chain scission, breaking of
original bonds, and cross-linking in the polymer [12] and as
a result, conductivity of the PEDOT:PSS nanofibres
decrease with beta irradiation dose because of the interruption of charge transfer through p-electron conjugations.
It should be mentioned here that chain scission and crosslinking in the polymer not only depend on the molecular

Figure 3. Frequency dependence of the measured conductivity
in PEDOT:PSS nanofibres as function of frequency at various beta
irradiation doses.

structure of the polymer, but also depend on the deposited
energy by ionizing radiation per unit time. Therefore, it can
be concluded that the observed increase in real part of the
complex impedance with beta irradiation dose could be due
to radiation-stimulated concurrent processes of destruction
and stitching in the pure PEDOT:PSS nanofibres. In order to
clarify the effect of the beta irradiation on the real part of
the complex impedance, a comparison of the variation of ac
conductivity of the PEDOT:PSS nanofibres as function of
frequency at room temperature before and after beta irradiation is presented in figure 3. Keeping in mind that main
effects of beta irradiation on polymers is cross-linking,
chain scission and oxidation, it is clear from this figure for
low frequency region that the ac conductivity exhibits
nearly frequency independent behaviour for both
un-irradiated and beta irradiated samples.
A decrease in ac conductivity with beta irradiation dose is
clear, which is in good agreement with the experimental
results on PEDOT:PSS films obtained by Kane et al [19].
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They reported that physical changes in the PEDOT:PSS
structure via cross-linking and chain scission are the most
important mechanisms for the observed decrease in ac
conductivity. Additionally, Kane et al [19] also reported
that PEDOT:PSS film is not very susceptible to oxidative
degradation. Therefore, the observed decrease in ac conductivity can be attributed to decrease in molecular ordering
as well as chain scission via chain cross-linking and free
radical formation. A close investigation of figure 3 also
shows that, the frequency dependence of the measured
conductivity can be characterized by the presence of three
and four frequency regions with different slopes for unirradiated and beta irradiated nanofibres, respectively. It
reveals that beta irradiation affects the charge conduction 3,
a nearly frequency independent or weak frequency dependent ac conductivity at low frequencies for both un-irradiated and beta irradiated films of PEDOT:PSS is clear. With
further increase in frequency, the ac conductivity exhibits
dispersion, increasing in a power-low fashion, which can be
attributed to the distribution in relaxation time. While
Wolszczak et al [23] have reported a marked decrease in
conductivity with irradiation dose, Yao et al [24] have
reported a considerable increase in the conductivity with
irradiation dose. These different observations reveal that
chain scission and cross-linking mechanism are competative. If we assume that direct current and alternating current
conductions take place by different mechanisms, total
conductivity (rtot) can be considered as sum of dc (rdc) and
ac (rac(x)) contributions and can be expressed as follows:
rtot ¼ rdc þ rac ðxÞ

ð2Þ

where rdc and rac(x) are the dc conductivity and the frequency dependent part of the conductivity, respectively.
Experimental studies on ac conductivity in a large variety of
materials, including molecular and covalently or ionically
bonded amorphous materials [25], suggest that the frequency dependent part of the total conductivity can be
expressed as follows:
rac ðxÞ ¼ Cxm ;

the carrier. A weak frequency dependence of ac conductivity at low frequency and the observed different frequency
regions in ln(rac) vs. ln(f) plots clearly indicate that QMT
model is not appropriate to use as a model to describe the ac
conduction mechanism in un-irradiated and beta irradiated
PEDOT:PSS film.
In order to gain more insight into the effect of the
beta irradiation dose on the ac conduction mechanism in
PEDOT:PSS film, the values of the frequency exponent m
for each frequency region has been calculated from the slope
of the frequency dependent conductivity measurements.
Figure 4 shows the irradiation time dependence of the frequency exponent m for four different frequency regions. In
the light of the above-mentioned models, the observed results
lead to the following interferences.
(1) For 5–120 Hz frequency range, the calculated values
of the frequency exponent m is always less than 0.075 and it
shows strong irradiation dose dependence, which increases
with increase in beta irradiation dose from 0.043 to 0.074.
The main aspects to be considered for this frequency range
is relatively low value of m, which is associated with dc
conductivity. (2) On the contrary of other regions, as it is
clear from figure 4, the frequency exponent m is a
decreasing function of irradiation dose for the frequency
range of 120 Hz–6.5 kHz. Relatively large value of m and
its irradiation dose dependence behaviour reveals that ac
conduction in this frequency range is due to polaron tunnelling [28]. (3) For the frequency range of 6.5–175 kHz,
the frequency exponent has relatively low values and it
increases with increase in irradiation dose, which indicates
that ac conduction in this frequency range takes place
through multi-hopping processes. (4) The observed relatively high frequency exponent value and its irradiation
dose dependence for the frequency range of 175 kHz–
13 MHz indicate that the small polaron tunnelling model
is the dominating ac conduction mechanism in both

ð3Þ

where C is a constant, x the angular frequency of the
applied voltage and the exponent m is a parameter taking
values less than unity [26]. Various models, such as quantum mechanical tunnelling (QMT), correlated barrier hopping (CBH), small and large polaron tunnelling [27]
models, have been investigated by various workers in order
to explain this type of frequency dependence of the ac
conductivity. According to the QMT model, which is based
on phonon-assisted tunnelling of charge carriers, the exponent m maintained a constant value around 0.8 which is
given by
m¼1

4
lnðxsÞ

ð4Þ

where, as mentioned before, x is the angular frequency of
the applied voltage and s is characteristic relaxation time of

Figure 4. Variation of the frequency exponent for four different
frequency regions.
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un-irradiated and beta irratiated PEDOT:PSS film. In order
to highlight the phenomenon of electrical relaxation in pure
PEDOT:PSS film and the effect of the beta irradiation on it,
the frequency response of the imaginary part of the complex
impedance (Z00 ) of the PEDOT:PSS film with frequency
under indicated irradiation doses is shown in figure 5. The
analysis of these curves shows that, for both un-irradiated
and beta irradiated PEDOT:PSS films, the imaginary part of
the complex impedance exhibits some distinct features such
as two distinct peaks at a certain frequency, familiar as
relaxation frequency. The appearance of multiple relaxation
peaks provides evidence for multiple relaxation phenomena,
such as grain and grain boundary within the PEDOT:PSS
film. It is also clear from figure 4 that the magnitude of
these peaks increase with the increase in beta irradiation
dose. Although the position of low frequency maxima of Z00
do not change significantly by irradiation dose, the related
high frequency maxima shifts towards low frequencies. The
peak frequencies, fmax, which correspond to the high frequency maxima of the imaginary impedance are 1500, 34.9,
16.8, 14.0, 11.6, 9.7, 6.8 and 3.9 kHz for un-irradiated and
1, 2, 3, 4, 5, 6 and 7 kGy for irradiated samples, respectively. These shifts in high frequency maxima indicate that
the time constant increases as irradiation dose increases.
Similar to real part of the complex impedance (Z0 ) vs. frequency plots, imaginary part (Z00 ) vs. frequency plots merge
at high frequencies irrespective of the irradiation dose.
The observed frequency dependence of the imaginary
part of the impedance reveals that the relaxation process in
PEDOT:PSS film is a irradiation dose-dependent process.
The possible reason for the observed multiple relaxation
process could be electron mobility at low irradiation dose
and the formation of uncompensated dangling bonds and
free radicals in polymer film at higher irradiation doses. It
was also well known that the impedance data can be analysed in terms of various complex formalism, such as

electrical modulus, admittance and permittivity. Nyquist
plot (Z0 vs. Z00 plot) is a powerfull tool to investigate the
relaxation processes in a material medium [29]. In order to
better understand the relaxation processes in PEDOT:PSS
film, the Nyquist plots (Z0 vs. Z00 plots) for un-irradiated and
beta irradiated PEDOT:PSS nanofibres are depicted in
figure 6a. Analysis of the impedance data for un-irradiated
and beta irradiated with various dose indicated that the
impedance data of the nanofibres can be characterized with
the presence of two well-defined semicircular arcs, in which
centres lie below the Z0 axis that indicates the presence of
non-Debye-type relaxation process. These phenomena are
attributed to the grain and grain boundary effects, respectively. It should be mentioned here that, in ideal Debye-type
relaxation, the centre of semicircle will be exactly on the
real axis and can be fitted with the parallel RC circuit. These
RC components represent the macroscopic processes
involved in the charge transport due to inhomogeneity over
the microstructure. But in the complex impedance graphs
shown in figure 6a, the centres of the semicircles are not
lying exactly on the real axis. The observed semicircles are
suppressed, which shows the non-Debye capacitance
behaviour.
As can be seen from the Z0 vs. Z00 plots, the impedance
spectra is almost the same except that both high and low
frequency radii increased with the increase in irradiation
dose. A Cole–Cole (Z0 vs. Z00 plot) plot typically comprises
of two successive semicircles: first semicircle is due to the
contribution of the grain boundary at low frequency and
second is due to the grain or bulk properties at high frequency of the materials. It means, depressed high frequency

Figure 5. The variation of imaginary part of impedance with
frequency under various beta irradiation dosages.

Figure 6. (a) The effect of beta irradiation on impedance spectra
of the PEDOT:PSS nanofibres and (b) equivalent circuit.
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arc observed is due to the contribution of grain conductivity
while low frequency one, with a relatively longer relaxation
time, can be attributed to the less conductive grain boundry.
According to the Maxwell–Wagner two layer model, the
phenomena is typically related to the existence of a distribution of relaxation time, in which the resulting complex
impedance is composed of two overlapping semicircles
[30]. The observed two overlapping semicircular arcs are
due to the contribution of the intrinsic grain (bulk) and grain
boundary electrical properties of the material. An equivalent circuit model is employed for fitting all the plots and to
extract the values of the corresponding circuit elements.
The fitting data (figure 6b) was done using two R-CPE
elements connected in series.
The CPE element (constant phase element) was used
instead of a pure capacitor to suppress the dispersion and
non-linearities in the values. The CPE element is defined as
[31]
ZCPE ¼

1
;
Y0 ðjxÞn

ð5Þ

where x is the angular frequency, Y0 is related to the size,
thickness and material properties, and a (0 B a B 1) relates
to the degree of energy dissipation; it measures the arc
depression which is frequency independent. For a = 0, CPE
behaves as a resistor. When a = 1, CPE behaves as a
capacitor [32].
It is also clear from figure 6 that both the grain and grain
boundary resistance of the PEDOT:PSS films increase with
increase in beta irradiation dose, it means that the number
of percolation paths decreases with the irradiation dose
because of the cross-linking and chain scission processes.
In order to get much better understanding on complex
impedance behaviour of the PEDOT:PSS nanofibre, the
effect of the beta irradiation on the dielectric function can
be expressed as
e ¼ e0  je00 ¼

1
jxC0 Z 

ð6Þ

where e0 represent real while e00 is imaginary components of
complex dielectric function, is discussed. The relation
between e0 and e00 , which is known as loss tangent (tan d)
and defined by,
tan d ¼

e0
e00

Figure 7. The effect of the beta irradiation on the real part of the
dielectric function.

ð7Þ

The variation of the e0 with frequency for various beta
irradiation dose, which was obtained from equation (6), is
presented in figure 7. The strong frequency dispersive
behaviour of the e0 for low values of the applied frequency,
rapid decrease in e0 with increasing frequency, can be seen
clearly from figure 7. It can also be outlined that e0 merges
with further increase in frequency, and it becomes insensitive to the frequency. As can be seen clearly from figure 7,
the low frequency values of the e0 is very high, which can be
attributed to interfacial polarization. Actually, it should be

considered here that, in order to achieve true conclusion on
dielectric behaviour, the polarizability of a material is
composed electronic, ionic, space charge and orientation
polarization contributions. Therefore, the observed low
frequency high e0 values can be attributed to the presence of
different types of polarizations. At low frequencies, an
accumulation of ions occur near electrodes and charges with
opposite polarity are induced on the electrodes, which is
known as electrode polarization and enlarges the apparent
low frequency dielectric constant. High dielectric constant
values at low frequencies has been observed in various
polymers, such as ethylene propylene diene copolymer [33],
epoxy resin [34] and polyimide [35]. More recently, high e0
value and strong frequency dispersion behaviour at low
frequency have been reported by Sheha et al [36] and
Alamer [37] for PEDOT:PSS/PVA composite and cotton
fabric impregnated with doped PEDOT:PSS, respectively.
The observed high values of the dielectric constant at low
frequency was attributed to the electrode polarization effect.
Relatively high value and strong frequency dispersion of e0
at low frequency may be due to the ability of dipoles to
align themselves along the applied field direction. In this
case, all the dipoles contribute to the total polarization,
which leads to higher dielectric function. On the other hand,
for relatively higher values of the applied signal frequency,
the variations in the direction of the applied field becomes
too rapid for the dipoles to follow it. So, their oscillations
begin to lag behind those of the field. With further increase
in frequency, the dipole will be completely unable to follow
the variations of the field and the polarizability contribution
from orientation sources decreases and finally disappears
due to the frequency dependence of orientation polarization.
From the investigation of the dielectric data, which is
presented in figure 7, it can be seen clearly that the low
frequency value of the real dielectric function exhibit strong
irradiation dose dependence, decreases with increase in
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Irradiation dose dependence of the frequency exponent d.

Figure 8. Dependence of dielectric losses on frequency in unirradiated and irradiated electrospun PEDOT:PSS nanofibres.

irradiation dose. It is also clear that the decrease in e0 at high
frequencies is neglible when compared to low frequency
variations. It can be concluded that the decrease in e0 with
beta irradiation is not due to morphological changes, i.e.,
breaking down of the fibres, but to chain scission and free
radical formation. SEM images before and after beta irradiation supports this conclusion, the PEDOT:PSS nanofibres remain unchanged upon exposure to various levels of
beta irradiation.
In order to investigate power losses in the electrospun
PEDOT:PSS nanofibres as function of frequency and beta
irradiation dose, the variation of the imaginary part of the
dielectric function is presented in figure 8. As known, when
an electric stimulus applied to a polymeric material, some
amount of energy dissipates by polymeric material, which is
commonly known as dielectric or power loss. It was
reported that this type of energy losses exhibit strong frequency dependence and is related to relaxation polarization
[38,39], in which the dipole cannot follow the variations in
the direction of the applied field without a measureable lag
because of the retarding or friction forces of the rotating
dipoles. It is also well known that a polarizing current
induced by the relaxation rate in polymeric material when
the polarization of the polymeric material changes, and this
polarizing current causes dielectric loss in polymeric
material. The obtained data on dielectric loss suppose that
the dielectric response of the electrospun PEDOT:PSS
nanofibres can be expressed as
e00 ¼ Dxd ;

ð8Þ

where D is a beta irradiation dose-dependent constant.
The values of the power d were obtained from the slope
of the ln(e00 ) vs. ln(x) plots and depicted in figure 9. It is
clear from figure 9 that the values of the frequency exponent
decreases with increase in irradiation dose. This type of

irradiation dose dependence is known as the non-Debyetype behaviour.

4.

Conclusion

This study reports the results of our investigation on the
effect of the beta irradiation dose on impedance spectra of
the electrospun PEDOT:PSS nanofibres. An increase in the
components of the complex impedance is explained by the
chain scission via chain cross-linking and free radical formation. AC conductivity data have been analysed in terms
of quantum mechanical tunnelling, correlated barrier hopping, small and large polaron tunnelling models. From the
analysis of the ac conductivity data, it was observed that
predominant charge transport mechanism in PEDOT:PSS
nanaofibres is due to the polaron tunelling for low frequency, multi-hopping for intermediate frequency and small
polaron tunnelling for high frequency region. Nyquist plot
showed that the number of percolation paths decreases with
the irradiation dose because of the cross-linking and chain
scission processes.
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