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Ferromagnetism Induced by Defects in Cr-doped TiO, Nanopowders
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Abstract: Rutile Ti;_,Cr,0, (x=0, 0.04, 0.08) nanopowders were synthesized by the Sol-Gel method. Magnetic meas-
urements indicate that as-prepared Cr-doped rutile TiO, nanopowders exhibit room-temperature ferromagnetism with
saturation magnetizations M, of 0.55x107 and 1.6x10” emu/g, respectively, for samples x=0.04 and 0.08. And their
coercive forces H, are 220 and 40 Oe, respectively. The saturation magnetizations M increase with increasing Cr dop-
ing concentration. Annealed nanopowders in Ar atmosphere are superparamagnetic. The tight scan Cr2p by X-ray
photoelectron spectroscopy spectra (XPS) indicates that Cr ions are in the +3 state for all samples. Electron paramag-
netic resonance (EPR) spectra indicates that Cr’* ions contribute only to paramagnetism. Based on above analysis,
slight ferromagnetism of Cr-doped TiO, nanopowders at room temperature originates from structural defects intro-
duced by doping Cr ions, where oxygen vacancies play an important role.
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Fig. 1 XRD patterns of three unannealed CTO samples at room
temperature
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Fig. 2 M-H curves at room temperature of CTO-0, CTO-4, CTO-8, CTO-8(Ar) before (a) and after (b) deducted paramagnetic parts for
doped samples.
The inset in (a) shows the M-T curve from 5 to 305 K in a field of 2 kOe for sample CTO-8, where the solid curve represents the result fitted by Eq. (1)
and the inset in (b) shows the partial hysteresis loops in low field
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Table 1  Fitting parameters for M-T curve of sample CTO-8 by Eq. (1)
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Table 2 Room-temperature saturation magnetizations Mg
and coercive forces H. for doped samples
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Fig. 3 XPS spectrum of tight scans of Cr2p region for sample
CTO-8 (a), and room-temperature EPR spectrum for sample
CTO-8 (b)

Numbers in (b) are effective g-factors
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