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In this thesis, nanocrystalline CaTiO3 powders were produced using the Sol-Gel method, 

which is recognized for its efficiency and low cost. The material was doped with Mg²⁺ ions 

(10 mol%) and co-doped with different proportions of Mn²⁺ ions (0, 2, 4, 6, 8, and 10 mol 

%). The powders obtained were calcined at 900°C for 3 hours to ensure crystallization of the 

compound. 

 

The nanopowders obtained were studied using several characterization techniques: X-ra 

diffraction (XRD), Fourier transform infrared spectroscopy (FTIR), Raman spectroscopy, X- 

ray photoelectron spectroscopy (XPS), scanning electron microscopy (SEM) coupled with 

EDX analysis, BET analysis, UV-visible spectroscopy, and differential scanning calorimetry 

(DSC). These nanopowders have also been evaluated for their potential as photocatalysts. 

 

The results indicate that all diffraction peaks correspond to the orthorhombic phase of 

CaTiO3, with no formation of secondary phases. The size of the crystallites, influenced by 

the doping percentage, was estimated to be between 25 and 34 nm using the Debye-Sherrer 

formula. In addition, it was found that an increase in dopant concentration reduces the band 

gap energy by introducing new electronic levels into the band structure. The sample doped 

with 10 mol% Mg²⁺ and co-doped with 10 mol% Mn²⁺ has the smallest band gap energy of 

2.77 eV. 

 

Finally, photocatalysis tests show that the sample doped with Mg2+ (10 mol%) and co-doped 

with Mn2+ (10 mol%) exhibits the best photocatalytic activity for the degradation of a 

crystal violet dye in aqueous solution under UV irradiation. 
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