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Fig. 1 XRD patterns of products obtained by calcining xerogel

at different temperatures
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Table 1 Comparison of the Particle Size(jum) of Phosphors
before and after Coating

Dy Dy Dy Dy Dy
hesized
synthesize .68  3.10 533 8120  11.25
phosphor
hosph
phosphor coated , o) 3 66 654  10.35  14.56
with Al,O,
hosph
phosphor coated ) 3 4 89 861  15.68 1825
with La,0;
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Fig.2 XRD patterns of phosphors coated with La;0s or AlOs
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Fig. 3 Luminescence spectra of phosphors before and

after coating
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Fig. 4 Effect of heat treatment time on the relative luminescence

intensity of phosphors before and after coating
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Table 2 Effect of Acid or Base Treating on the Relative Luminescence Intensity of Phosphor before and
after Coating (Compare to the Origin Phosphor)

treating solution

2mol « L~ nitrate acid

2mol * L~' sodium hydroxide

treating time/h 24 48 60 24 48 60
phosphor uncoated 0.64 0.52 0.43 0.71 0.60 0.55
phosphor coated with La:03 0.61 0.55 0.53 0.70 0. 66 0.63
phosphor coated with AL:Os 0. 60 0. 54 0.52 0.70 0. 67 0. 65
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Coating and Stability of YAG: Ce’* Phosphor Synthesized
Using Inorganic-organic Hybrid Gel Method

LI Yong-Xiu*'"* MIN Yu-Lin®> ZHOU Xue-Zhen* YOU Xiao-Zeng'
(! State Key Laboratory of Coordination Chemistry, Nanjing University, Nanjing 210093)
(2 Rare Earth Technology Research Center, Nanchang University, Nanchang 330047)

Using metal nitrates as starting materials and citric acid as complexing agent, Y3;AlsOw:: Ce’* (YAG: Ce**)
phosphor was prepared by inorganic-organic hybrid gel method. The formation process of Y3Als0:.:(YAG, Yttrium
Aluminum monoclinic) phase was investigated by means of XRD. The results show that the YAG phase can be
formed by two routs, one is the direct phase transformation from amorphous ytterium oxide and aluminium oxide to
YAG phase, another is a two steps process from amorphous ytterium oxide and aluminium oxide to YAIO;(YAP)
and y-Al;0s intermediate phases, and then turn to YAG. The YAG: Ce** phosphor with pure crystalline phase was
obtained at 900°C, which is 600°C lower than that of conventional solid reaction method. This phosphor absorbs
excitation energy in the range 403 ~510nm with the maximum excitation wavelength at near 459nm and shows a
yellow emission in the range 480 ~ 650nm with maximum intensity at 550nm. At the same time, this phosphor was
coated with AL,O; and La;0; by using sol-gel method and hydroxide precipitation method respectively. The photo-
luminescence properties of the coated phosphors were also investigated comparatively by treating the phosphor in hot
oxidation atmosphere, acid and base solution. It was found that a slight decrease of luminescence intensity and an

improvement in phosphor maintenance was observed due to the surface modification of phosphors caused by coating.

Keywords: Y3ALOy;: Ce** (YAG: Ce**) phosphor inorganic-organic hybrid gel phase transformation
coating
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