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This study was focused on chemical synthesis of the pure TiO2 nanorods and Ru-doped TiO2 nanorods 

and their applications as photocatalyst for photodegradation of the methyl orange (MO) dye under UV 

and visible irradiations. The morphology, crystallinity, optical, electrochemical and photocatalyst 

properties of prepared films were characterized by FESEM, XRD, UV-visible absorption, 

electrochemical impedance spectroscopy (EIS) and photodegradation analyses. The FESEM and XRD 

studies showed both of films were synthesized in nanorod shape and anatase crystal phase. The optical 

studies indicate that the optical band gap values were obtained 3.37 eV and 3.22 eV for nanostructured 

pure TiO2 and Ru-doped TiO2 films, respectively. EIS analysis indicates that Ru-doped TiO2 film 

exhibited lower recombination rate of photo-excited carriers through effective separation of the 

photogenerated electron-hole pairs. Photodegradation studies of MO show that the degradation rate 

significantly was improved by Ru doping and the complete removal of MO were obtained after 55 and 

45 minutes under UV and sunlight irradiation, respectively. While, degradation efficiency of MO on 

pure TiO2 photocatalyst were achieved 57.0 % and 4.8 % after 60 minutes UV and sunlight irradiations, 

respectively. Therefore, the photodegradation rate of doped film was remarkably enhanced under both 

UV and sunlight irradiations. Moreover, photocatalytic activity was remarkably promoted under sunlight 

on doped photocatalyst because of narrowing optical band gaps.  
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