Faass H12 M Kot %= R Vol. 44 No. 12
20234 12 A CHINESE JOURNAL OF LUMINESCENCE Dec. , 2023

XEHS: 1000-7032(2023)12-2158-10

AT VT LA KB KScP,0,: Cr i1 % e P WF 58
VTZL A0 LED 2313 H

DI, KAY, R, LW

CHTSRIM A R 27 W80 5 i 7 T AR B, BT8R 200 9 SOLIh RE AT R E B I6 IX T S0 2, Bl &% K5 830054)

W ZE ¢ 204 (NIR) #25 B/NRAG VR eIk T SR HE S T i T8 I 20 A e b i 3 5 % . H G, G ik
T 4 58417 VT 2180 92 0Ky 32 B R A% e 1) 2 s o S o 0 SRS TH S B . R, Hlg 77 A A A T) o AR 255 4% 8211 G
PR TRAT R — BN S 1 AR o P 25 45 ), P B S BR B FH 32 BR o AR SO —F SRS 07 o i SR, SR FH v VL I A
BRI T — BRI T L0 A8 6B KSe,_, P05 xCr (x = 0.01~0.09) , FE x5 H fh IR 25 0 L 6k B K A KL
PEPEAT A3 HT . BFFT4E R F M, 76 x = 0.03 I, KSc(4;P0,:0.03Cr (KSP:0.03Cr™) HE i 42 6 #8 J3 35 21 &% K AH , b
Je P K G I EE A T HIAR G- 2 Al i RE R AL 8 . 7R DB T KSP:0.03Cr B il
F A 5% 700~1 200 nm , & §F F WAL T 857 nm, P 5 94 149 nm. BLAL 38 28 A 4 25 44 AU IR G 3 43 LA Bkt
Cr P A PR S 3 T, 36 WL 5 3T 20 40 2 S S A B Co™ o B Ak + 55 S R 35 (D /B = 1.98) 11 Se™ i
PR o TE TR 373 K, AR & 19 & OG5 B SR T RO IR JE 1 60.2% , % B1Z 28O0 B R4 i 3k e
o e, B Z 268 5 i LED S A il £ 173 20 4h 92 6 0 5 1 7 LED (NIR pe-LED) #3448, JIE 52 1% 2 6 #y
TEAE W B 2 AR A LA B A DUy T EL A O e I A B

X B O EAANEK s B AL RS YA K 4T Cr' B 44 NIR pe-LED
HESES: 0482.31 XEKFRIRAD : A DOI: 10.37188/CJL. 20230218

Luminescence Properties of KScP,0O,: Cr’* Broadband Near-infrared

Phosphor and Application of Near-infrared LED Device

MA Ziting, ZHANG Xianzhe, DAI Pengpeng’, SHEN Lina’

(Xinjiang Key Laboratory for Luminescence Minerals and Optical Functional Materials ,
School of Physics and Electronic Engineering , Xinjiang Normal University, Urumqi 830054, China)
* Corresponding Authors, E-mail: 394641236@qq. com ; 94423609@qq. com

Abstract: The miniaturization and enhanced intelligence of near infrared (NIR) devices have stimulated the de-
sign and advancement of high-efficiency broadband NIR phosphors. It is widely believed that multisite co-occupancy
strategy by Cr'* ions is a very effective method for designing broadband near-infrared phosphors. However, Cr’ ions
at different crystallographic sites often exhibit distinct thermal-quenching behaviors, leading to poor spectral stabili-
ty, which hampers their practical applications. In our work, we prepared a series of KSc,_ ,P,0,: xCr’* (x = 0. 01-
0.09) broadband NIR phosphors via the high temperature solid-state method using the one-site occupation strategy.
The crystal structure, luminescence performance and thermal quenching mechanism of KSc,_ P,0;: xCr’ were inves-
tigated in detail. Atx =0.03 , the luminescence intensity of KScq ¢;P,0:0. 03Cr*(KSP:0. 03Cr™) reaches its maxi-

mum. The concentration quenching appears when x exceeds 0. 03, which is attributable to energy transfer between
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adjacent Cr'"-Cr’*. Under blue light excitation of ~ 471 nm, the KSP: 0. 03Cr™ phosphor exhibits a broadband emis-

sion ranging from 700 nm to 1 200 nm, with a peak centered at 857 nm and a full width at half-maximum (FWHM)

of ~149 nm. Structural analysis and low temperature spectroscopy indicate that the broadband NIR emission originate

from Cr'* occupying a single Sc™ site with the weak crystal field (D/B = 1.98) in the KSP host. At 373 K, the inte-

grated emission intensity of KSP:0. 03Cr’* sample keeps 60. 2% of that at room temperature, suggesting good PL ther-

mal stability. Finally, we prepared a near-infrared phosphor-converted LED device (NIR pc-LED) by utilizing the

KSP: 0. 03Cr’* NIR phosphor and a blue light LED chip, and confirm its potential applications in night vision, bio-

medical imaging, and food detection.
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Fig. 1 (a)Crystal structure of KScP,0;. XRD patterns(b) and magnified XRD patterns(c) of KSP:xCr*(x = 0. 01-0. 09) sam-

ples. (d)The calculated cell parameters(a, b, ¢) as a function of Cr’* concentration.
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Fig.5 (a)Temperature-dependent emission spectra of KSP:
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tographs of the palm illuminated by the NIR pc-LED device. A visible light camera( (d)~(f)) and a NIR camera( (e)~

(g)) were used to capture images of a kiwifruit and pear under natural light/near infrared device irradiation.
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