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Nanocomposite layers of PEDOT:PSS polymer which incorporate randomly dispersed carbon nanotubes were thoroughly examined by means of high-resolution scanning electron
microscopy and subjected to electrical studies at different frequencies in a wide range of temperatures. Comparison between the performance of pure PEDOT:PSS layers, layers reinforced
with single-walled nanotubes and those reinforced with multi-walled nanotubes is made.
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High-resolution imaging of the prepared samples was done using ZEISS Ultra Plus scanning electron microscope equipped with two secondary electrons detecting systems. SEM
studies also indicated that aggregation of nanotubes is more likely to occur in MWCNTs composites.

Electrical Studies

Electrical studies were performed using E7-20 RLC measuring instrument. This instrument Is designed to measure the parameters of samples represented by a parallel or serial two-
element equivalent circuit. Harmonic voltage (1 V) in the frequency range from 1000 Hz up to 1 MHz was used as an excitation signal. The instrument ensures the 3% accuracy of
Impedance absolute value measurements. For the purpose of measurement at different temperatures we exploited custom-designed cryostat. DE-202A closed cycle cryocooler from
Advanced Research Systems was used as additional equipment. Temperature regulation capabilities were provided by Cryocon 32 controller from Cryogenic Control Systems Inc.
Measurements in cooling and heating regimes were carried out, though in the present report mainly data, obtained in cooling regime are analyzed.
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In samples with incorporated CNTs the conditions for
residual water storage are potentially different due to
structural changes introduced by specific nanofiller, so
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1130 K temperature. This assumption is further supported by 0-
290 K the fact that samples with MWOCNTs show slower

4000 -

Real impedance, kQ
Real impedance,kQ

2000 -

0

0 ot ags | qge Qrowth of real impedance with decreasing temperature 50 100 150 200 250 300
and generally have higher conductivity at lowest
Frequency, Hz measured temperatures. To support this discussion, plots

_ of real impedance vs. temperature in cooling regime are
Real part of the PEDOT:PSS — MWCNTs composite layer presented for different composite layers.

Impedance as a function of frequency at different temperatures.

Temperature, K

Real impedance of obtained layers vs temperature at 100
kHz frequency (cooling regime). Solid curves are the result
of measured temperature points interpolation.



