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ABSTRACT Cr3+ : Al2O3 nano-powders were prepared by ball milling method and annealed at
700 ! or 1200 ! for 2 h in the air. The samples annealed at 1200 ! are of single phase with the
α–Al2O3 structure, except that there are some low-intensity peaks of γ–Al2O3 appearing in the Cr(1.6%)–
doped sample. The samples′ lattice constants increase with the increase of the doping of Cr3+ ions. Using
the excitation source with a wavelength of 579 nm, the photoluminescence (PL) spectra of all the samples
shows a strong emission band between 469 nm and 492 nm, which is ascribed to the absorption of F+ color
center. The samples annealed at 1200 ! show a strong emission band at 694 nm caused by the transition
of Cr3+ ions’ electronics from 2A to 4A2 and the 0.3% Cr doped sample shows the greatest fluorescence
emission intensity. When the doped concentration was greater than 0.3%, too many Cr3+ ions can couple
and lead to concentration quenching. In contrast, for the samples annealed at 700 !, only the 0.3% Cr
doped sample exhibits a low–intensity emission peak at 694 nm.
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Fig.1 XRD patterns of the Cr3+:Al2O3 powders an-

nealed at 1200 T for 2 h

700 !%1200 !�� 2 h(700 !���CE'� γ–

Al2O
[8]
3 (1200 !���CE$ X GGEG (XRD)

�FMN 1 .O(�> 10–0173 G PDF PQHKU

7, .CCE� α–Al2O3(E8-CEF, 2)8-

H.:E,P40�QN7EG6VE(Cr3+ 0=>
Al2O3 &)F$ Al3+ 0=+05:R5=, IPH

:&���D<RI(8-.S�@ 1.6% >, ��

��T-� α–Al2O3, CM05:E ,$ γ–Al2O3

EG6(U7=V8--,$S�, Al2O3 &�;<

α 7.O8,S�(

HK X GGEG (XRD) 6RW, � (113)(116)

�SEG6�T (N 2), =V Cr2O3 8-.$HJ,

U 2 1200 TJD 2 h Cr3+ : Al2O3 EU XRD VW

K�L

Fig.2 Enlarged XRD patterns of the Cr3+ : Al2O3

powders annealed at 1200 T for 2 h
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Fig.3 Lattice contants of Cr3+ : Al2O3 powders an-

nealed at 1200 T for 2 h
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Table 1 The sizes of the grains of Cr3+ : Al2O3

powders annealed at 1200 T for 2 h
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Fig.4 Emission spectra of Cr3+ : Al2O3 annealed at

700 T for 2 h
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Fig.5 Emission spectra of Cr3+ : Al2O3 annealed at

1200 T for 2 h between 440 nm and 520 nm
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Fig.6 Emission spectra of Cr3+ : Al2O3 annealed at

1200 T for 2 h between 640 nm and 720 nm
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