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Rare Earth Ion-Doped Tellurite Upconversion Luminescent Glass
and Optical Fiber for Fluorescence Sensing Applications
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State Key Laboratory of Synthetical Automation for Process Industries, College of Information Science and
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Abstract Rare earth ion-doped tellurite glasses and optical fibers have significant advantages such as fluorescence
properties, good thermal stability against crystallization, low transition temperature, high nonlinearity, high refractive
index and strong penetration. With the deepening of the research on tellurite glass, fluorescence sensors based on rare
earth ion-doped tellurite glass and optical fibers have attracted much attention in the sensing field due to their fast response,
strong anti-electromagnetic interference, high resolution, and good stability. In this paper, the preparation method,
characteristics, working principle and application in the field of sensing of rare earth ion-doped tellurite glass and optical
fiber are reviewed, three aspects of temperature sensing, pressure sensing and concentration sensing are introduced and the
prospect of its sensing applications are prospected.
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(2) glass melting
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Fig. 2 Preparation process of the rare earth ion-doped

tellurite glass
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Table 1 Properties of tellurite glasses doped with different host materials and rare earth ions

Glasses type Doped Property Ref.
TeO,-ZnO Ho'"/Pr’" long fluorescence lifetime with green, orange and red emission [25]

. . transparent in the 500-2000 nm spectral region, strong absorption is observed
TeO,-ZnO Tm’ /Dy’ . . [26]

in the region below 370 nm

TeO,-ZnO-BaO Yb*'/Ho"" emission intensity is dependent on the pump power [27]
TeO,-ZnO-BaO Yb*'/Tm™ as Tm®" concentration increases, each emission line turns red [28]
TeO,-ZnO-BaO Gd*"/Sm*" fluoresces in the orange region [29]
TeO,-Ga,0,-ZnO Tm® /Ho’" strong emission of 2 um is achieved [30]
TeO,-Sb,0,-WO, Pr'” life value decreases with the increase of Pr’" content [31]
TeO,-ZnO-WO,-Bi,0, Er"/Tm* /Nd” ultra-wide light emission characteristics, large signal-to-noise ratio [32]
Te0,-B1,0,-ZnO-L1,0-Nb,O, Pr/Yb" exhibits RGB ( Red, Green, Blue ) light emission [33]
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Table 2 Sensing parameters and SA of different rare earth ion-doped tellurite glasses and optical fibers

Glass materials Excitation Excitation SA/(10*K™")  AE,/ecm ' Ref.
wavelengt /nm  power /mW
Er'" /YD’ : TeO,/TiO,/Nb,0,/ALO, 980 0.95 59@480 K 669 [38]
Er' /YD : TeO,/WO, 980 and 808 108 28@690 K 678.94  [39]
Er’: TeO,/Zn0O 975 - 72@429 K 862.05  [40]
Er': TeO,/Zn0/Nb,0./BaF, 476.5 or 514 - 72@550 K 775 [41]
Er'" /YD : TeO,/Zn0/Ba0 975 - 67@353 K 525 [20]
Er'/Yb" : TeO,/Zn0/ZnF,/La,0, 980 - 60@353 K 745 [42]
Er'/Yb' : TeO,/WO,/La,0,/NaO, 980 1.4 86. 7@553 K 755 [19]
Er' /YD : TeO,/Zn0O/Nb 976 1 95@363 K 880 [43]
Er'/Yb' : TeO,/Lu,0, 980 - 103@623 K 863 [44]
Er''/Yb' : TeO,/BaF,/ALO,/Zn0/La,0,/BaO 978 — 47.7@587. 5K 784 [45]
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