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Fig. 1. XRD patterns of (a) GTO : Dy**, (b) GTO : Tb** and (c) GTO : Eu*t; (d) view of the GTO crystal structure along [010];
(e) [GAOg] dodecahedron; (f) DSC curves of Dy*t, Th** and Eu®* doped samples.
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Fig. 2. SEM images of GTO doped with different concentrations of Dy**, Eu?*, Tbh3*.
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Fig. 3. (a) Excitation spectra of GTO:Dy*" monitored at 575 nm; (b) emission spectra of GTO:Dy?" under 350 nm excitation, the
inset shows the emission intensity around 575 nm versus concentration; (c¢) schematic diagram of transitions; (d) decay curves of
GTO:Dy** samples monitored at 575 nm under excitation at 350 nm, inset shows the decay time changing with Dy3* concentration.
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Fig. 4. (a) The color coordinates of GTO:Dy*" phosphor at 350 nm excitation. Inset shows the digital images of sample under

365 nm irradiation; (b) temperature dependence PL spectra of GT0:2.5% Dy** under 350 nm; (c) integrated intensity of 575 nm

emission peak at different temperatures.
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Fig. 5. (a) Excitation spectra of GTO:Eu*" phosphors, monitored at 614 nm; (b) emission spectra of GTO:Eu*" phosphor under

393 nm excitation, the inset shows the linear fitting of emission intensity around 614 nm versus concentration; (c) schematic dia-

gram of transition; (d) decay curves of GTO:Eu** samples monitored at 614 nm, inset shows the decay time changing with Eu®**

concentration.
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Fig. 6. (a) The color coordinates of GTO:2% Eu**( z = 0.5-10) phosphor at 350 nm excitation; (b) temperature dependent PL spec-
tra of GTO:7.5% Eu*! under 393 nm; (c) integrated intensity of 614 nm emission peak at different temperatures.
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Table 2.  CIE parameters of GTO:Eu** with different Eu®*

doping concentration.

BRI CIEf AL FR {3k /K i /%
05 (0.53, 0.45) 2197 93.96
1.0 (0.56, 0.43) 1857 96.70
2.5 (0.59, 0.40) 1631 97.17
5.0 (0.60, 0.39) 1621 97.14
7.5 (0.62, 0.37) 1752 97.56
10.0 (0.62, 0.38) 1689 98.51
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Fig. 7. (a) Excitation spectra of GTO:Tb*" phosphors; (b) emission spectra of GTO:Th*" phosphor; (c) schematic diagram of trans-
itions of Tb*; (d) decay curves of GTO:Tb*" samples, monitored at 548 nm, inset shows the decay time changing with Tb** con-

centration.

£3 TR D, IO LA (1) STH% A (1)
Table 3.  Fitting values of lifetimes (us) and average lifetimes(us) of Tb** on °D-, energy level.

A, 1 Ay T2 Ay T3 B DS v
GTO:0.5%Th** 18.9 7.5 69.4 46.9 11.0 180.8 95.4
GTO:1.0%Th** 8.2 3.2 82.3 47.6 9.0 226.4 108.4
GTO:2.5%Th3+ 34.6 6.6 52.2 48.3 14.1 199.7 123.2
GTO:5.0%Th3* 41.5 7.1 46.2 51.3 13.5 214.8 134.2
GTO:10%Th3* 21.5 3.9 69.7 48.2 7.3 358.7 181.6
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Fig. 8. (a) The color coordinates of GTO:2% Tb**( z = 0.5-10) phosphor under 377 nm excitation; (b) temperature dependence

emission spectra of GTO:7.5% Eu under 393 nm; (c) integrated intensity of 614 nm emission peak at different temperatures.
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Fig. 9. Fluorescence spectra of phosphors for quantum efficiency measurement: (a) GT0:2.5% Dy**; (b) GT0:7.5% Eu’**; (c) GT0:10%
Tb**; (d) GTO:10% Eu®*. The spectrum of reference is depicted in black and the spectrum of sample is depicted in red. Insets show

the amplification of emission spectra.
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Abstract

A series of rare earth Dy?*, Th3*, Eu** singly doped Gd,Te 0, (GTO) tellurite phosphors with intrinsic
polarity are prepared by hydrothermal method. The phase structures, morphologies and thermal stabilities of
these phosphors are characterized. Their luminescence properties are tested in detail. The results show that all
those phosphors are crystalized into single phase of digadolinium tellurite with short rod-like shape. The
maximum size in the axial direction is microns. The phosphor has good thermal stability. For the GTO:Dy?3*,
the fluorescence emission under UV excitation is mainly located in the yellow-green region. The optimal doping
concentration corresponding to the strongest excitation and emission is 2.5%, and the CIE color coordinates are
(0.39, 0.43). The fluorescence decay curve shows that the lifetime of the GTO:Dy** on 'Fy/, energy level
decreases gradually with doping concentration of Dy** increasing, which may be related to the cross relaxation
(CR) between Dy** ions. For the GTO:Eu®*, the fluorescence emission under UV excitation is mainly located in
the red region and orange-red region. The emission intensity is enhanced with the doping concentration of Eu®*
increasing. When the doping concentration is 10%, the CIE color coordinates are (0.62, 0.38), which are located
in the orange-red region with high color purity. The fluorescence lifetime of Eu®* on D, energy level is hardly
affected by the change of Eu** doping concentration. For the GTO:Th%*", with the increase of the Th3*
concentration, the fluorescence emission under UV excitation changes from blue-violet region to yellow-green
region, which can be ascribed to the influence of CR between Tbh?* ions. The fluorescence decay behavior reveals
that the Tbh?* ions on °D, excited state may undergo energy transfer and reabsorption, which can deviate the
fluorescence decay from the single exponential model. When the concentration of Th3* is 0.5%, the sample
exhibits white light emission with the CIE color coordinates of (0.33, 0.35) and color rendering index of 86. The
measurements of temperature-dependent emission spectra show that the above-mentioned phosphors have good
luminescent thermal stability. The internal quantum efficiencies (IQEs) of those three types of phosphors are
measured, and the IQE of GTO:Eu®* is better than those of GTO:Dy*" and GTO:Tb**. There is still much
room for improvement in the luminescent performance of all these phosphors. These phosphors have potential to
be used in UV-excited white LEDs.

Keywords: rare earth tellurite oxosalt, phosphors, luminescent property, thermal stability
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