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Structure and Luminescence Property of Fe’* Doped a-Al,O; Nanoparticles
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Abstract: Fe** doped a-Al,O; particles with average sizes of 12nm, 82 nm, and 229 nm and the same Fe content were prepared by a
chemical precipitation method. The lattice parameters, microstructure, energy gap, and the luminescence performance were
investigated. The results show that Fe*" doped a-AL,Os particles with different sizes are pure a-AlLO; phases. The energy gap
decreases and the lattice parameters first decrease and then increase with increasing the particle size. The lattice parameters of the
sample with an average particle size of 12 nm are a=b=0.478 3 nm, ¢=1.304 7 nm, the energy gap is 4.06 eV, and the sample exhibits a
good luminescence performance under 305 nm excitation. Moreover, Fe*” doped a-Al,05 nanoparticles with an average particle size
of 12 nm disperse well and have a narrow size distribution (5-55 nm), and can form a stable colloid suspension in ultrapure water.
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Fig. 1 XRD patterns of the Fe** doped a-Al,O; nanoparticles

obtained by calcining at 850, 1000 and 1300 C for 2h
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Fig. 2 Rietveld refined pattern of the Fe*" doped a-ALO;
nanoparticles obtained by calcining at 850 C for 2h
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1000 04776 13032 02574 5.52 6.78
1300 04781 13043 0.258 1 6.43 8.60
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Fig. 3 TEM photograph of the Fe** doped a-ALO,

nanoparticles by calcining at different temperatures
for 2h
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Fig. 4 Comparison image of the Fe** doped a-AlLO;
nanoparticles with an average particle size of 12nm
and commercial a-Al,O3 particles dispersed in the
ultrapure water and then stood for 10 h
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Fig. 5 Absorption spectras of the Fe*" doped a-ALO,
nanoparticles obtained by calcining at 850, 1 000,
and 1300 °C for2h
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Fig. 6 (4hv)* vs. photo energy(hv) spectras of the Fe** doped
a-Al,O3 nanoparticles obtained by calcining at 850,
1000, and 1300 C for2h
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