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Abstract: A series of novel Ca,MgTeOg: Bi**, Mn*' phosphors were successfully prepared using the high-tempera-
ture solid-state method. The microstructure, morphology, luminescence properties, and temperature-sensitive prop-
erties were characterized. The dual emission centers with different temperature sensitivity of Ca,MgTeOg: Bi**, Mn**
phosphors are derived from the *P; —'S; transition of Bi*' ions and the *E,—*A,, transition of Mn"" ions, respectively.
Since the luminescence centers of Bi** and Mn** ions vary with temperature, the phosphor’s maximum absolute sensi-
tivity and relative sensitivity are 0. 027 K™ and 1. 83%+K™" in the 200-500 K range, respectively. At the same time,
the luminescence color of Ca,MgTeOg: Bi**, Mn** changes from orange at 200 K to purple at 500 K. The experimental

results show that Ca,MgTeOg: Bi**, Mn* phosphors can be used as optical materials for temperature detection.
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(a)XRD profiles of CMTO phosphors fired at different temperatures. (b) Fired XRD profiles of CMTO phosphors with sin-

gle doped Bi** ions, single doped Mn ** ions, double doped Bi**, Mn* ions at 1 200 °C firing
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Fig.2 The Rietveld analysis pattern of CMTO: 0.04Bi™" ,
0.001Mn*
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Tab. 1 Rietveld refinement of XRD data of CMTO: 0. 04Bi**,0. 001Mn*
Formula Crystal system  Space group  Units, Z Vinm® a/nm b/nm ¢/nm
CMTO:0. 04Bi**,0. 001Mn*" Monoclinic 112/m1 2 0.239513 0.5489 0.5593 0.9539
Formula al(®) BI(°) vy /(%) R, 1% R, /% R /% X
CMTO:0. 04Bi™,0. 001Mn* 90 90 125. 124 6.24 3.47 5.13 1.76
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Fig.3  The crystal structure of CMTO lattice
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Tab.3 The chemical composition content of CMTO:0. 04Bi™,

0.001Mn*
Element  Weight percentage/%  Atomic percentage/%
(0] 28.37 59. 68
Ca 23.79 19.91
Mg 7.31 10. 08
Te 37.43 9.84
Bi 2.99 0.48
Mn 0.01 0.01
Total 100 100
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Fig.10 (a)Temperature-dependent PL spectra of CMTO: 0.04Bi™*,0.001Mn" phosphor upon excitation at 397 nm. (b) Integrat-

ed emission intensity of I ;. and I .. within the range of 200-500 K
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Tab. 4 Comparison of the temperature-sensing properties of CMTO: 0. 04Bi**,0. 001Mn*" and reported materials

Materials N Sl (%K) Ref
Gd,ZnTiO : Bi*", Mn*"" 0.168 2.4 [39]
Ca Al Zn 0, :Bi'", Mn* 0.014 1.21 [40]
SrGd,ALO,:Bi**,Mn* 8.573 1.927 [41]
Ba,LaTaO,:Bi'*,Mn*" 0.029 3.81 [42]
CaLaMgTaO,:Bi*", Eu™ 0.013 1.33 [43]
Ca,LaShO,: Mn*" ,Eu™* 0.098 2.60 [44]
Ca,MgTeO,: Bi’*",Mn"* 0.027 1.83 This work
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