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11. Summary of the new finding of the thesis: 

- The perovskite compounds CaMnO3 and LaFeO3 were doped ions: La, Fe, Y, Nd: Ca1-xYxMnO3, 

Ca0.9Y0.1-xFexMnO3, La1-xYxFeO3 in  bulk, thinfilm, nanosize forms prepared successfully by different 

methods such as: ceramic, high energy milling, sol - gel, and coprecipitation method. The compounds 

with orthorhombic single phase belong to the Pnma. With the La, Fe, Y, Nd doping, the crystalline and 

the lattice structure is strongly distorted. It leads to the mixvalance effect and strongly variation of the 

magnetic and electric properties of the samples.  

- The doped sample CaMnO3 and LaFeO3 in bulk or nanosize form has n-type or p-type 

semiconducting behavior. The sign of Seebeck coefficient of the samples is changed from negative to 

positive depending on the doping concentration and temperature. The doping of Y and Fe  make 

increasing of the conductivity and power factor of  the doped CaMnO3 in the temperature range of 

(300K-950K). It lead to change their magnetic properties, too. 

- For the first time, the transition of “metallic-semiconductor” conductivity behaviors is observed in the 

doped perovskite having high resistivity like a dielectric material at high temperature ( >300K ).  

- The thermoelectric sample CaMnO3 and LaFeO3 were doped ions: La, Fe, Y, Nd CaMnO3 and 

LaFeO3 in bulk or nanosize form exhibited a weak ferromagnetic behavior. Effect negative 



magnetization (the Spin reorientation) was observed at ZFC measuring state in sample Ca0.9Y0.1-

xFexMnO3. Magnetocrystalline anisotropy influence the magnetic properties of the doped sample 

LaFeO3 in bulk and nanosize form. The particle size influences the magnetic properties of nano-doped 

LaFeO3, it could be ferromagnetic or superparamagnetic, we suggested that the ratio S = Mr /Ms could 

be used as a functionally parameter for evaluating the homogeneity on dimension of nanoparticles and 

the limit of single domain size of the magnetic nano-sized powder materials. 

- The doped perovskite powder LaFeO3 could be  used in thick film ethanol sensors and prepared 

muliferoic materials which showed good ferromagnetic and ferroelectric properties.  

12. Paratical applicability, if any: 

- The perovskite compounds CaMnO3 in  bulk were doped ions: Fe, Y, can be created thermoelectric 

devices or high temperature electrode. 

- The doped perovskite powder LaFeO3 could be  used in thick film ethanol sensors and prepared 

muliferoic materials which showed good ferromagnetic and ferroelectric properties. Besides, this 

material can be used as a catalyst in making H2 gas in aerospace industry. It can be used as a 

catalyst in waste disposal of chemical fertilizer factory. 

13. Further research directions, if any: 

- Study on the electrical and thermoelectric properties of CaMnO3 materials doped another race-earth 

element and transitional metals to finding the material with high PF value. 

- Study on the electrical and magnetic properties of LaFeO3 materials doped another race-earth 

element and transitional metals to finding the material has super-paramagnetic properties. So, this 

material can be used in medicine. 

- Study on application of of CaMnO3 and nano powder LaFeO3 materials doped another race-earth 

element and transitional metals. 
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