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Abstract; Rare earth or transition metal ions doped into fluorescent materials have a wide range of
applications, such as multiple anti-counterfeiting, optical information storage, temperature sensing
and other fields because of its environmental protection, easy preparation, high efficiency, low cost,
long luminous life, full spectrum, high brightness, especially in the LED lighting field. However,
the poor thermal stability of fluorescent materials is still a significantly challenge, which limits its
rapidly applied development, particularly in the high temperature environments. Recently, under
the excited of thermal disturbance, the capture and release processes of carriers from defect structure
have been widely studied as an effective way to suppress the thermal quenching effect of fluorescent
materials. This paper mainly focused on the summaries on the effect of the defect structures on the
thermal stabilities of the fluorescent material. Besides, the influence of the defects structures, acting
as the trapping centers, on the capturing and releasing processes of carriers, and the suppressing
process of thermal quenching phenomenon are also summarized. Finally, the above critical issues in

the current research are summarized and prospected.
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Tab.1 Thermal stability parameters of different fluorescent materials
Ay PECREL FEBHFR L/ eV TR BETE L/ C 27 3CHk
2014 SrySi0s: Eu®* | Ba®* 0.73 25 ~120 [28]
2014 LuVO,: Bi** 0.72 25 ~125 [26]
2018 CaAl,0,: Eu?* ,Tm?* 0.74 25 ~90 [27]
2018 SrySi05: Eu? ¥, Tm* * 0.70,0.76 25 ~120 [25]
2020 LaAlO,: Bi** ,Mn** 0.80 25 ~150 [10]
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and subsequent cooling to 25 °C. (¢) Temperature-dependent normalized emission spectra of NSPO: 0. 07Eu’*

(d) Temperature-de-

pendent normalized emission spectra of NSPO: 0. 01Eu** and NSPO: 0. 03Eu’* (in terms of emission area and height) un-

der 370 nm excitation upon heating from 25 to 200 C. (e) Thermoluminescence curves of NSPO host in the temperature

range 25 ~300 °C*7.
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Tab.2 Thermal stability parameters of different fluorescent materials

Ey DR FEBIFRBE/ eV FRPEIREEE C SH Ik
2017 Nay_,,Sc, (PO, )5: xEu®* 0.75,0. 80 25 ~250 [25]
2017 Sty o5, ( Cag 55 Bag 45 ) ,SisNg: Eu?* 0.79 25 ~200 [26]
2018 K,BaCa(PO,),: Eu?* 0.68,0.76 25 ~300 [27]
2019 BaGa,0,: Bi®* 0.87 25 ~200 [28]
2019 BaMgP,0,: Eu?* ,Mn2* 0.57,0.81 ~163 ~227 [14]
2020 Li, CaSi, N, : Ce* * 0.68,0.75 25 ~200 [29]
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Tab.3 Parameters related to defect type of long afterglow fluorescent material

0y Kt AR T T ik BB A AY FABFIREL eV EZBUN
2015 CaAl,0,: Eu,Nd BRIEIE e AL BN — [39]
2016 KGaGeO,: Bi** — VAR T AL VAR AT V) 0.68,0.87 [40]
2016 Y; (Al Ga,_, )50, Ce* DFT AL 0.73 [41]
2017 SrGa, 0,: Th** — AL 0.71,0.82 [34]
2017 Ca;Ga,Ge;0,,: Cr* * EPR — 0.72,0.91,1.48 [35]
2017 Y, (Al,Ga)50,,: Ce** DFT Aa L 0.75 [42]
2018 LiNbO;: Mg?* ,Pr** — kb AN A T 0.68,0.84 [36]
2019 Na, CaSn, Ge; 0,,: Eu®* | Dy** — FE AR L VA 0.65,0.90 [43]
2019 Sr;Si05: Eu?* ,Ge** DFT A 0.72 [37]
2019 Sr;Si0s: Eu?* Nb** DFT AL 0.72 [38]
2019 Ca0-Ga, 05-GeO EPR A L AR B LT 0.50,0.80 [44]
2019 BaGa,0,: Bi** — H L 0.87 [31]
2020 LiTa0,: Bi** XPS E=R L AN AT 0.75 [45]
2020 Ca-a-Sialon: Eu?* DFT £ R VAR =Y DA 0.77,1.19 [46]
2020 SrLiAl; N, : Eu** DFT E=Eay VA 0.71,0.95 [47]
2020 NaScGe, Og: Cr** EPR A 0.74 [48]
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