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Abstract: Double perovskite compounds have attracted wide attention due to the advantages of low phonon energy, easy
doping with rare earth ions, and stable physicochemical properties. To obtain novel temperature-sensitive up-conversion ma-
terials, a series of up-conversion luminescent materials K,InF, :Er’*, Yb** with double perovskite structure were synthesized
by high-temperature solid-phase method in this paper. In addition, the composition, structure and luminescence properties
were systematically characterized by X-ray powder diffractometer (XRD) , field emission scanning electron microscope ( FE-
SEM) and fluorescence spectrometer ( PL) , respectively. The results show that the prepared up-conversion luminescent ma-
terials are all double perovskite structure, and the samples emit bright green light under 980 nm laser excitation, and the up-
conversion luminescence intensity of the samples is maximized when the ratio of amounts of Er’* and Yb™ are 0.05 and
0.25, respectively. Meanwhile, the up-conversion luminescence mechanism involved in the samples is discussed in detail by
measuring the up-conversion luminescence spectra of variable power. The temperature sensing performance of the samples in

the range of 303 to 573 K was also investigated based on the
S HEE. 2023-06-30 {&€E BHE. 2023-10-31 fluorescence intensity ratio ( FIR ) technique, and a
BESTE. PE AR %S 85 R A (CLIT8JI1S) maximum absolute sensitivity of 9. 5x107 K™' was obtained
S feE, SHGL, . 1988 44, THN, when the temperature was 483 K. All the results indicate
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that K,InF, : Er’”*, Yb*" up-conversion luminescent material
has high sensitivity and has a promising application in the
field of temperature sensing.
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Fig. 1 Crystal structure diagram of K;InFg
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Fig. 2 XRD spectra of K3InF6;xEr3+(x=0. 005, 0.01, 0.03, 0.05, 0.07, 0.09, 0.10) (a) and K;InF,:0. 05Er**, xYb**(x=0.05, 0. 10,

0.15, 0.20, 0.25) (b)

B3 KyInFg:EC", Yb* i SEM BB H (a) FIOCZE H 04 I A (b~g)

Fig.3 SEM image (a) and elemental surface scan distribution images (b~g) of K;InFy:Er*", Yb**
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Fig. 4 Spectra of K;InFg:xEr*" (x=0.005, 0.01, 0.03, 0.05, 0.07, 0.09, 0.10) (a) and K;InF4:0. 05Er" , xYb* (x=0.05, 0. 10, 0.15,

0.20, 0.25) under 980 nm laser excitation (b) , the internal inset plots are the change of up-conversion luminous intensity with Er* and Yb

doping ratios at 548 nm, respectively
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Fig. 5 Up-conversion emission spectra of the K;InFy:Er’* | Yb** as a function of excitation pump power (a) ; the log-log diagrams of up-conver-

sion emission intensity vs. pump power for K; InFG:Er% ,YB® at 521, 548 and 655 nm (b); energy level diagram of Er’*/Yb®* and

up-conversion mechanism (¢) ; CIE coordinates of KyInFg LECT YR ()
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Fig. 6

Temperature dependent up-conversion emission spectra in the range from 303 to 573 K (a) ; variation of luminescence intensity with

temperature at 521 and 548 nm (b) ; variation of fluorescence intensity ratio with temperature(c) ; absolute sensitivity in the tempera-

ture range from 303 to 573 K (d) of K;InFg JEr, YD samples
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Table 1

Temperature sensing characteristics of Er**/Yb* co-

doped up-conversion phosphors

. Temperature 030111
Materials range/K (ielngl_l:v]l(t)_/{) Ref.
KLu,F; : Er, Yb,Nd 293~573 41 [26]
Gd,MoOg : Er, Yh 303~703 53 [27]
NaYF, :Er**/Yb** 93~673 29 [28]
Sc, (WO, ) 5 : Er /YL 303~573 68 [5]
Cs,NaFrCl, ; Yb*' 280 ~440 56 [29]
La,0,8: Ef**, Yb* 290~573 80 [30]
LuVO,: Er**, Yb* 100~500 67 [31]
K;InFq: Er**, YH** 303~573 95 This work

4% %
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