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Abstract: Spinel-type minerals can be classified into normal, inverse and disordered structure according to the
different proportions of cation site occupancy at metal-oxygen tetrahedron and octahedron. In this paper, the au-
thors chose micron-scale franklinite (ZnFe,O,) as the original research object. Mineralogical, thermal and mag-
netic measurements, such as SEM, XRD, XAFS, DTA-TGA, M-H, ZFC-FC, were employed to investigate
the influence and mechanism of high temperature on the cation site occupancy. The results show that the cation-
ic exchange occurs between Znll and Felll in tetrahedral and octahedral sites, respectively, along with the in-
creasing temperature. The maximum exchange rate appears at around 910°C. Thermodynamic and kinetic equi-
librium is realized after the sample is heated at 1 200C for 24 hours. The cell parameter (a) decreases from
8.4407 A 10 84372 A, and the Neel temperature ( T'y) increases from 13 K to 27 K, changing antiferromag-
netic order into the ferrimagnetic one. The particle size influences the energy of system, causing the completely
opposite performance of cationic exchange for micro-ZnFe,O, and nano-ZnFe,O, at high temperature.
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Fig. 1 Micromorphology of ZnFe,O, for original sample and samples quenched after 24 h annealing at different temperatures
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Fig. 4 The DTA-TGA curves of ZnFe,O, sample
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AL E, FFEH, 58 20 Fell A\ TH 47 & iT
B2 T UG E . [, R ZFO-1200-1, ZFO-
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Fig. 5 Fourier transforms of XAFS data at the Zn (a) and Fe (b) K-edges for original and quenched ZnFe,O,
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Table 2 The area ratio between peak O and peak T of Fourier-
transformed XAFS data for original and quenched ZnFe,O,

ZFO- ZFO- ZFO- ZFO-

Ao/ Ar ZFO0 - ghg 1000 1200-1  1200-2
InE KL 0.12 0.15 0.17 0.19 0.17
Fe i ¥ K& 3.87 3.27 3.05 2.83 2.91
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A AE A8 8 S U Y BH 1R o A7 ke S I ) R
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