Synthesis and characterization of polyacrylonitrile and carbon nanotube composite with homogeneously dispersed carbon nanotubes
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Carbon nanotubes have been known to improve the properties of polymers such as tensile strength, modulus, electrical conductivity, chemical resistance and thermal stability of polymers [1]. Of these polymers, polyacrylonitrile (PAN) has been widely used as a precursor due to its high carbon yield [2] compared to other precursors such as pitch and rayon [3, 4] however the main challenge up to date has been to uniformly disperse the carbon nanotubes (CNTs) in the polymer matrix [5].
In this study it is shown that a solution of PAN with three absorbance bands in the ultraviolet spectrum in dimethylformamide (DMF) and single walled carbon nanotubes (SWCNTs) can be used to form a composite with uniformly dispersed nanotubes using ultrasound treatment. The sonicated homogenous solution of PAN and SWCNTs in DMF was used to form a film which under infrared spectroscopy showed chemical bonding between the polymer and carbon nanotubes.
This composite could find application as a three dimensional printing material, in energy storage, electrostatic painting, field effect transistors, aerospace, and photovoltaics and electromagnetic interference shielding [5, 6]. 
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