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Mössbauer studies of Zn0.05Fe2.95O4 nanoparticles 
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Magnetic Zn0.05Fe2.95O4 nanoparticles was synthesized by the high-temperature thermal 

decomposition (HTTD) method. The structural and magnetic properties of samples were 

characterized by using X-ray diffractometer (XRD), vibrating sample magnetometer (VSM), 

and Mössbauer spectroscopy. Also, the Zn0.05Fe2.95O4 nanoparticles was treated with argon 

plasma and compared with untreated Zn0.05Fe2.95O4 nanoparticles. From the result of XRD 

patterns, the crystal structure confirmed that the cubic spinel structure with the space group 

Fd-3m. The saturation magnetization and coercivity values of the plasma-treated samples at 

295 K were increased from 71.5 emu/g and 4.0 Oe to 75.4 emu/g and 4.1 Oe than before 

plasma treatment. Mössbauer spectra were analyzed the six absorption lines of tetrahedral A-

site, octahedral B1, B2-sites and doublet absorption line of B3-site at 295 K. We have 

confirmed an increase in the value of the magnetic hyperfine field at all temperatures from 4.2 

to 295 K after the plasma treatment. 
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