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Copper sulphides mark a big variety of valuable physical properties. One of the most valuable physical properties 

that determine wide usage of these compounds is electrical conductivity. Depending on stoichiometric composition, these 

copper sulphides can be isolators, semiconductors, conductors, and superconductors. They are widely used in advanced 

technologies, like gas sensors, as polarizers of infrared radiation, galvanic and solar cells, catalysts and other. 

Polypropylene (PP) is a chemically resistant, stiff constructive plastic, which is characterized by good dielectric 

properties. In comparison to other plastics it is one of the lightest and cheapest. 

Usage of polymer films, coated with electroconductive layers, has been increasing in the past years due to their 

elasticity, resistance against corrosion, and low toxicity. Electrically conductive CuxS layers on polymers can be prepared 

by the sorption-diffusion method Error! Reference source not found.. By this method, the surface of a polymer is 

initially treated by a different sulphurization agent and, subsequently, aqueous Cu (I/II) salt solution. 

The aim of this study was to form copper sulfide layers on polypropylene films and investigate their properties. The 

process of forming copper sulfide layers consisted of five stages: surface pre-treatment, oxidation, sulfurization, treatment 

with Cu(I/II) salt solution, and thermal treatment.  

Firstly, PP films were cleaned with ethanol and acetone ultrasonically and were held in an oxidizing solution of 

KMnO4 for 2–4 h to enhance their adhesive properties [2]. Oxidized samples were sulfurized in an acidic solution of 

thiourea with ammonium persulfate additive for 1–5 h and treated with CuSO4, using hydroquinone or 

hydroxylammonium sulfate as a reducing agents. Finally, all samples were thermally treated in an electric oven. Formed 

copper sulfide layers were investigated by measuring electrical resistivity, using X-ray diffraction, UV spectroscopy, and 

contact angle measurements.  

Based on the experimental’ data, the highest UV absorption and the most intense color on the polypropylene film 

was observed for the samples that were treated with Cu(I-II) for the longest time. X-ray diffraction analysis has revealed 

that there are traces of CuxS and sulphur on the polypropylene films. Additionally, surface wettability changed depending 

on the treating stage.  
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