ERVE I R AR 2% 2= 4 CH SR B IO Vol. 37 No. 2
2024 %4 H Journal of Liaocheng University(Nat. Sci. Ed. ) Apr. 2024

XL 1672-6634(2024)02-0042-08 DOI 10. 19728/j. issn1672-6634. 2023050009

Yb*" /Hot 45 I Sc, W, 0,, % ¢ F if
L ER R R G IR A ey Pk

HE®. 7 R.HARM

(PR K 2F Ab22 b T 2B, TR 6AS 400715)

B AR R HGE L SRR & S, WO, YD /Ho™ & 4, A X S EATHAL 1248 & F B s fe 5
KRBT A T BEAT R AE, £ 980 nm #HOEIM A T, Se, W, Oy, : YO /Ho' " R It T 542,657 #2 752 nm
EAB I, R R T Ho ' 89°F, /7S, — 1. F, — Iy #2°F, /°S, —°1; sR Rkt A A St 4k Ao
Bk, W TR LEREANE, FREE e LEBRZ Y AETFER, ATRAEREL
AR E323~523 KBAEEBR AR TF, /S, 5°F, XatdE 4854 Be) LR A LRELRBEM X A,
A 523 KB REM O R KA ZHEEXE 1% K 'V EREW Se, W,0,,: Yb' /Ho'" & T A4k A
WA BB W AR AT AL,

Kehlt]  BAE AR R EAR, RARBREI; BEERE
plE gy R 0644, 1

ikbr&s A

Upconversion Luminescence and Temperature

Sensing Properties of Yb*"/Ho*" Co-Doped
Sc, W;0,, Phosphors
DU Huimin, YANG Jun, HU Shanshan

(School of Chemistry and Chemical Engineering, Southwest University, Chongqing Beibei 400715, China)

Abstract Sc, W,0,,: Yb*" /Ho®" phosphor was prepared by hydrothermal method combined with calcina-
tion. The samples were characterized by X-ray diffractometer, scanning electron microscope and fluores-
cence spectrometer. Under 980 nm laser excitations Sc;, W;0,,: Yb*"/ Ho®" showed three characteristic
peaks at 542, 657 and 752 nm, corresponding to the °F,/°S, —°Iy, °F:—°I; and °F, /S, —°1, energy level
transitions of Ho®", respectively, emitting green, red and weak red light. The upconversion luminescence
mechanism of the phosphor was discussed, and it was concluded that the green and red upconversion emis-
sions are two-photon processes. Based on the fluorescence intensity ratio technique, the relationship be-
tween the upconversion luminescence intensity and temperature of the non-thermally coupled energy levels
of °F,/°S, and °F; was studied in the temperature range of 323~523 K. The maximum absolute sensitivity
of the phosphor reached 1% K ' at 523 K. The results show that Sc, W,;Oy,: Yb*" / Ho®" phosphor can be
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used as a candidate material for temperature sensors.

Key words upconversion luminescence; energy transfer; fluorescence intensity ratio; temperature sensor
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Fig. 1 (a) XRD patterns of Sc, W,0;, host, Sc, W, 0, :5%Yb*" ,3%Ho*" phosphor and their enlarged (103)
crystal planes; (b) SEM image and (c¢) EDS pattern of Sc, W, 0y, :5%Yb*" ,3%Ho’*" phosphor
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Fig. 2 (a) Upconversion fluorescence spectra of Sc, W;0,,:5%Yb’" ,3%Ho’" phosphor under 980 nm laser excitation;

(b) color coordinates and luminescent photos of Sc, W, 0y, :5%Yb*™ ,3%Ho’" phosphor
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Fig. 3 (a) Upconversion luminescence emission spectra of Sc, W,0,,:5%Yb*" ,3%Ho’" phosphor at different pump powers;
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