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Fuel cells are the subject of a global research due to the increasing demand for energy supplies, 
they enabling direct conversion of chemical energy into electrical energy with high efficiencies and 
low emissions. The proton exchange membrane (PEM) is a crucial component for fuel cell 
performance, and Nafion is most used PEM. Even Nafion is chemically and mechanically stable, it is 
expensive and is only effective (high proton conductivity) in conditions of high humidity and 
temperature bellow 90 °C. Researchers are concentrating on the development of novel conducting 
materials that can operate at temperatures exceeding 100 °C under low humidity. To achieve this 
objective, novel strategies have been implemented: i) substitution of Nafion with a natural, 
renewable, and pervasive polymer – cellulose; and ii) substitution of water with heterocyclic 
compounds (imidazole, 1-hydroxybenzotriazole) as conductive dopants, which assures high 
conductivity at temperatures >100 °C. Among cellulose derivatives, cellulose acetate is one of the 
most handy and cheap derivatives and offers an easy possibility of regenerating cellulose by alkaline 
hydrolysis. In this study, our aim is to have a complete picture of the proton conductivity of three 
types of cellulose matrices, in the form of films (cellulose acetate, regenerated cellulose and 
TEMPO-oxidized cellulose) doped with different amounts of 1-hydroxybenzotriazole, in correlation 
with the specific surface morphology (AFM, SEM) crystallinity and structural changes (FTIR, XRD) 
of the films.  
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In the present work, the optical properties of the PEPC-co-SY3 nanocomposite doped with gold 
nanoparticles are brought to light. The samples were prepared with 3 different concentrations of Au 
as well as a control sample of undoped azopolymer. Thin films were studied with UV/Vis and 
polarimetric spectroscopy. The paper’ results show bandgap shifts depending on the concentration of 
gold nanoparticles.  

At the same time, the analysis of the spectral dependence of the transmittance, the reflectance, 
the absorption coefficient as well as the refractive index, indicates a proportional dependence of 
these parameters on the nanoparticle concentration.  It was found that the band gap narrows with 
increasing concentration of nanoparticles, it decrease from Eg = 2.38 eV for undoped azopolymer to 
2.3 eV for azopolymer with a concentration of nanoparticles C = 0.001 mg/ml.The angular 
dependences of the azimuth and ellipticity of probe beam are also analyzed, which indicates the 
appearance of the polymer chirality change. Also, from the study of the spectral properties of 
azopolymer films and azopolymer nanocomposites, a change in the values of the spectral 
dependence of the refractive index was revealed, which was calculated taking into account the 
reflection spectrum, which has more pronounced interference peaks which leaves its mark on the 
refractive index spectra, and the dependence refractive index on the concentration of nanoparticles. 

 


