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Abstract (EugsLis,Lu,).0snanocrystals are prepared by the precipitation method. The X-ray diffraction, Fourier
transform infrared spectra, scanning electron microscopic images and transmission electron microscopic images
are used to analyze the microstructure and morphology of the nanocrystals. To analyze the luminescence properties,
the excitation spectra, emission spectra and luminescence decay curves of the samples are measured. The influence
of precipitation agent, solvent, temperature, annealing condition and other factors on the microstructure,
luminescence properties, fluorescence decay and energy level lifetime for (EugosLisLu,).0; nanocrystals is
researched. The results show that the luminous intensity of the (EugossLis-005L0,-00:):0s nanocrystals precipitated
in ammonia by adding lithium carbonate into the precursor powder and after calcination in activated carbon at
1000 C increases by about twice compared with the sample which is prepared without lithium carbonate added,
and increases by about four times compared with the sample calcined in air at 800 C.
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Fig.1 XRD patterns of (EugossLis-oLu,-00s5).03 nanocrystals Fig.2 XRD patterns of (EuoossLisooisLu,-00:):05 nanocrystals
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Fig.3 Infrared absorption spectra of the precursor for (EugssLiz-oLlu,-0055).03
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Table 1 Analysis of infrared absorption spectra of the precursor for (EugusLis-olu,-0955):03

Precursor powder a Precursor powder b
AHC AW
Absorption peak position /em™ Absorption peak position /em™
Chemical bond Chemical bond
3440 H—OH vibration 3442 H—OH vibration
2930 —CH2 vibration - -
1412, 1086, 841 C—Ostretching vibration 1630, 1534, 1070 O—H vibration
- - 1380 NO; vibration
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(a) AHC air,800 T (b)AW; air,800 'C  (c) AHC carbon,800 C

200 nm
Bl 4 (EvoosLisolu,-00s:):0: 49K SRR i (1)~(6) 10 TEM EZ
Fig.4 Nanocrystalline TEM images of (EugssLis-olit=0055)205 for samples (1)~(6)
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Fig.5 Nanocrystalline SEM image of (EuooisLisz0015Lt1,2004)205 for sample (7)
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Table 2 Comparison of microstructure parameters of (EugossLisLu,),0; prepared under different conditions

Sample Precipit- Flux Annealing condition Crain Particle size Morphology and dispersion
ation size /nm by SEM /nm

(1) AHC / In the air, 800 C, 2 h 23 20~50 Nearly spherical, well dispersed
(2) AW / In the air, 800 C, 2 h 32 30~100 Agglomeration

(3) AHC / Activated carbon, 800 C, 2 h 24 20~50 Nearly sphere, good dispersion
4) AW / Activated carbon, 800 C, 2 h 22 20~40 Nearly sphere, good dispersion
%) AHC / Activated carbon, 1000 °C, 2 h 39 30~80 Nearly spherical, well dispersed
6) AW / Activated carbon, 1000 °C, 2 h 34 30~80 Nearly sphere, good dispersion
(7 AW L,CO;  Activated carbon, 1000 C, 2 h 50 50~150 Nearly sphere, good dispersion
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Fig.6 (a) Excitation spectra and (b) emission spectra of (EuossLiz.Lu,).05 nanocrystals prepared under different conditions
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Fig.7 Fluorescence decay curves of Dy, energy level for Eu™ (1.,=255 nm)
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