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high temperature solid state method. The experimental results indicate that doping with Li*, Zn’* |, Mg’" and

Er’* will not affect the cubic phase of Lu,0;.

SEM measurements show that Li* doping can effectively im-
prove the dispersibility and morphology of the sample powder, and the powder particle size distribution ob-
tained by the co-doping of Li*, Zn>* and Mg’* are more uniform with a particle size of 80 — 100 nm. The ex-
citation spectra, emission spectra and the fluorescence lifetime of the samples were detected and analyzed u-
sing a fluorescence spectrophotometer. The results showed that under 379 nm excitation, the luminescence in-
tensities of samples doped with 5% Li* and 2% Er’* | and that of samples doped with 5% Li* | 2.5% Zn’" ,
2.5%Mg’* and 2% Exr’* increased by 4. 5 and 5. 3 times than that of the sample only doped with Er’* ions at
565 nm. Under 980 nm excitation, the up-conversion luminescence intensities of samples doped with 5% Li*
and 2% Er’* | and that of samples doped with 5% Li* , 2. 5% Zn’* | 2. 5% Mg’ and 2% Exr’* increased by 23
and 39 times than that of samples doped only with Er’* ions at 565 nm. This increased by 20 and 43 times at
662 nm. Under 379 nm excitation, the lifetime of the samples doped with Li* was longer than that without
Li*. The lifetime of the samples co-doped with Li*, Zn’* | Mg’* and Er’* increased, while the lifetime of
the samples co-doping of Zn** | Er'* and Mg’ ", Er'* decreased.

Key words: microwave heating high temperature solid-state method; Li*, Zn’", Mg’* doped Lu,O,: Er'*

phosphors ; luminescence intensity ; up-conversion luminescence ;fluorescence lifetime
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Tab.1 Lu,0,:Er’" doped with Li* ,Zn’* and Mg’* at different concentrations

Sample Er" /% Li** /% n** /% Mg>* /% Lu, 05/%

1 1 0 0 0 99

2 2 0 0 0 98

3 5 0 0 0 95

4 2 1 0 0 97

5 2 3 0 0 95

6 2 5 0 0 93

7 2 8 0 0 90

8 2 12 0 0 86

9 2 0 5 0 93

10 2 0 0 5 93

11 2 2.5 2.5 88
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Fig.1 X-ray diffraction patterns of Lu,0,:Er’* doped
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Fig.3 Excitation(a) and emission spectra(b) of Lu,0,: Er’* sample
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Fig.4 Excitation(a) and emission spectra(b) of Lu, 0, samples co-doped with Li* and Er’*
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