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ABSTRACT
This thesis investigates the effects of chemical doping and heat treatment on the structural, 
microstructural, magnetic, and magnetocaloric properties of LaNaMnO3-based perovskite 
materials. As two of the most effective approaches for tailoring the physical properties of 
manganites, lead (Pb) doping and sintering temperature were systematically explored. The 
studied materials were synthesized using the flash combustion method, followed by pellet 
formation and thermal treatment. Structural characterization via X-ray diffraction confirmed 
that all samples crystallize in a rhombohedral structure with the R3c space group, indicating 
successful phase formation regardless of processing conditions. Both doping and sintering 
were found to enhance pellet densification, reflecting improved microstructural properties. 
Magnetic measurements revealed that all samples exhibit second-order ferromagnetic-
paramagnetic phase transitions. While variations in sintering temperature/time had a negligible 
effect on the Curie temperature, Pb doping produced a more noticeable shift, with transition 
temperatures remaining close to room temperature, an important criterion for practical 
applications. Furthermore, both strategies led to a significant enhancement of magnetocaloric 
effect. In case of sintering treatment, the magnetic entropy change increased from 2.06 to 3.16 
J/kg.K for La0.8Na0.2MnO3. similarly, 10% Pb doping resulted in an increase in magnetic 
entropy change from 3.01 to 4.56 J/kg.K, along with a corresponding rise in relative cooling 
power from 184.72 to 291.29 J/kg (under a magnetic field of 5 T). these findings demonstrate 
that controlled doping and heat treatment are effective routes for improving the magnetocaloric 
performance of perovskite manganites, highlighting their potential for near-room temperature 
magnetic refrigeration applications.
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