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Abstract 

 

The polycrystalline samples of several compositions in the system (      ) (        )    

with x = (0.2, 0.4, 0.6, 0.8) were prepared using cold crucible induction melting. Chemical 

analysis was performed using iCAP 7600 ICP-OES, in order to make sure that the synthesized 

compounds have the correct stoichiometry, and to confirm that the synthesize process was 

going well.  

 

The crystal structures of these magnetocaloric compounds were investigated by performing 

X- ray powder diffraction using two types of diffractometers. Using the LeBail and Rietveld 

refinement, two main phases were detected in all samples. The volumes of the unit cell of the 

samples decrease with decreasing x parameter in the two phases. However, an unusually large 

value was observed at x = 0.2 for one of the phases. The polycrystalline samples x = 0.8 and 

0.6 have a preferred orientation in the direction [0 0 1]. 

 

The magnetic properties of the compounds in the system (      ) (        )    were 

investigated using a PPMS. Mass magnetization measurement as a function of temperature 

(isofield magnetization measurements) and magnetic field (isothermal magnetization 

measurements) were performed. The transition temperatures for all samples were different 

under field cooling compared to field warming. All samples showed a thermal hysteresis. The 

transitions were observed at temperatures slightly above the room temperature. The maximum 

transition was for the x = 0.6 composition at around 331 K for field cooling and around 337 K 

for field warming. From effective paramagnetic moment values, we conclude that we did not 

inter the Curie-Weiss regime. 
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