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Synthesis and Magnetocaloric Effect of Monodisperse Ni,Zn, Fe,O, Nanoparticles

ZHAO Hai-Tao™ LIU Rui-Ping ZHANG Qiang WANG Qiao MA Rui-Ting
(School of Materials Science and Engineering, Shenyang Ligong University, Shenyang 110159, China)

Abstract: Ni,_Zn,Fe,0, ferrites (x=0, 0.3, 0.5, 0.7 and 1.0) nanoparticles have been achieved by the polyol process
using triethylene glycol as a solvent and acetylacetonate metal salts as precursors. The structure, morphology,
magnetic properties and magnetocaloric effect under alternating magnetic field of resultant particles were
characterized by X-ray diffraction (XRD), transmission electron microscopy (TEM) and vibrating sample
magnetometry (VSM). The results show that NiZn ferrites nanoparticles have uniform size and good dispersibility
with approximate spherical shape. The average sizes are about 4~5 nm. The monodisperse Ni,Zn,_Fe,0, nano-
particles show a typical ferrimagnetic behavior at room temperature. The saturation magnetization increases and
then decreases with the increase of Ni** concentration. The maximum saturation magnetization with concentration
of Ni** up to x=0.5 is determined to be 29.38 emu-g™. The temperature of NiysZnysFe,0, ferrites can reach up to

313 K under a 382 kHz magnetic field which reveals its sufficient heating ability.

Keywords: NiZn ferrites; polyol process; magnetic properties; magnetocaloric effect
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Fig.1 XRD patterns of Ni,Zn,_ Fe,0, nanoparticles
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Fig.2 TEM images of Ni,Zn, Fe,O, nanoparticles
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Table 1 Characteristic parameters of Ni,Zn, Fe,O,

nanoparticles
Ni content Formula a/ nm Dy / nm
0 ZnFe 0,4 0.843 9 5.21
0.3 NigsZno7Fe;04 0.841 9 5.06
0.5 NigsZnoske;04 0.841 0 5.03
0.7 Nig7ZnosFe;04 0.840 0 4.69
1.0 NiFe,0, 0.838 5 4.61
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Fig.3 FT-IR spectrum of Ni,Zn,_ Fe,O, nanoparticles
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Table 2 Main magnetic parameters of Ni,Zn,_Fe,O, nanoparticles

Formula M./ (emu-g™) M./ (emu-g™) H./ Oe o

ZnFe0, 18.97 0.22 42.28 0.82
NigsZngsFe;04 26.94 0.91 55.11 1.15
NigsZngsFe,0, 29.38 1.03 65.92 1.26
Nig7ZngsFe;04 15.94 0.82 67 0.68

NiFe,O,4 16.71 227 99.17 0.70
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