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Fig. 1 XRD patterns of Zn,_,Co,Fe,O, (x=0, 0.20, 0.40, 0.60)

samples
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Table 1 XRD results of Zn,_,Co,Fe,O, (x=0, 0.2, 0.4, 0.6)

Co content/% 20/(°) d/A a/A D/nm

0 (x=0) 35.520 25391 8.4212 8
20 (x=0.2) 35299 2.5405  8.4259 10
40 (x=0.4) 35279  2.5419 8.4305 13
60 (x=0.6) 35.121 25530 8.4673 18
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Fig. 2 HRTEM images and SAED pattern of ZnFe,04 and Zng4Cog4Fe,04 samples: (a) Pure ZnFe,04; (b) ZngCog4Fe,04; (€)

Enlarge view of (b); (d) SAED pattern
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Fig. 3 EDS spectra of ZnFe,04 (a) and ZnCoy4Fe,04 (b)
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Fig. 4 FTIR spectra of Zn;_,Co,Fe,O4 (x=0, 0.2, 0.4, 0.6)

samples
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Fig. 5 Hysteresis loops of Zn;_,Co,Fe,O4(x=0, 0.2, 0.4, 0.6)
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Preparation and characterization of
spinel Zn,_,Co.Fe,O4 nanoparticles

ZHU Xue-liang" 2, WEI Zhi-qiang" %, XIE Zhu? BAI Jun-shan’, WU Xiao-juan', JIANG Jin-long®

(1. State Key Laboratory of Advanced Processing and Recycling of Non-ferrous Metals,
Lanzhou University of Technology, Lanzhou 730050, China;
2. School of Science, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: Spinel Zn,_Co,Fe,O4 (x=0, 0.2, 0.4, 0.6) nanoparticles with different consistency ratio were successfully
prepared via hydrothermal method using CTAB as surface active agent. The chemical composition, morphology, crystal
structure, particle size, optical properties and magnetic properties of the products by this process were investigated by
X-ray diffraction (XRD), high resolution transmission electron microscopy (HRTEM) and the corresponding selected
area electron diffraction (SAED), X-ray energy dispersive spectrometry (XEDS), FTIR spectroscopy (FTIR) and
vibrating sample magnetometer (VSM). The results show that Zn,_,Co,Fe,O, nanoparticles with different consistency
ratio prepared by this method are cubic spinel structure with good crystallization. In the form of doping, Co® enters into
the lattice of ZnFe,0y to replace Zn”*. The grain size decreases and the lattice constant occurs expansion with the increase
of Co concentration. The shape of the sample is irregular ellipsoid, and the particle size is relatively uniform. The pure
ZnFe,04 nanocrystals show super paramagnetic properties at room temperature, and the doped samples have obvious
ferromagnetic properties at room temperature.

Key words: Co doped; ZnFe,0,; crystal structure; optical property; magnetic property
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