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Fig. 1. Changes in the x-ray diffraction of Zn, sNiysFe,O4 powder at
various annealing temperatures.
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Fig. 2. SEM micrograph of Ni Zng sNij sFe;O4 nanoparticle annealed
at 300 °C.

Table 1. Analyzed results of Mossbauer spectra for Zny sNigsFe,Oq
nanoparticle annealed at 300 °C. H, is the magnetic hyperfine field,
E, the quadrupole splitting, & the isomer shift relative metallic ion at
room temperature.

T ) Hy (kOe) Ep (mm/s) & (mm/s)
Magnetism

(K) B 4 B A B 4

42 ferrimagnetic 514 481 0.00 0.00 034 032
55 ferrimagnetic 478 425 0.00 -0.02 032 029

295 superparamagnetic - - 055 093 023 021
+1  +1  +0.01 +0.01 +0.01 +0.01
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Fig. 3. Mossbauer spectra of ZngsNipsFe,O, annealed at 300 °C
measured at low temperature.
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Fig. 4. Mdssbauer spectra of Zng sNigsFeO4 annealed at 300 °C near
the room temperature.
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Fig. 5. Temperature dependence of the coercivity for Zng sNig sFe;Os.
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Superparamagnetic Properties of ZnysNijsFe,O4 Nanoparticles
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ZnysNigsFe,O4 nanoparticles have been prepared by a sol-gel method. The structural and magnetic properties have been
investigated by XRD, SEM, and Mdssbauer spectroscopy, VSM. ZngsNiysFe,0, powder that was annealed at 300 °C has spinel
structure and behaved superparamagnetically at room temperature. The estimated size of superparammagnetic ZngsNigsFe,Oy
nanoparticle is around 7 nm. The hyperfine fields of the 4 and B patterns at 4.2 K were found to be 510 and 475 kOe, respectively.
The blocking temperature (73) of superparammagnetic ZngsNiy sFe,Q4 nanoparticle is about 90 K. The magnetic anisotropy constant
and relaxation time constant of Zng sNig sFe,O4 nanoparticle were calculated to be 1.6x10° ergs/cm®.
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