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Abstract: Herein, a new Mn"-doped hydrate calcium hexafluorotitanic CaTiF,*2H,0: Mn" red phosphor is report-
ed. Physical properties of host, luminescence properties and warm white LED application of this phosphor are stud-
ied carefully. CaTiF -2H,0: Mn" removes H,0 to be CaTiF : Mn" with changed emission spectrum. CaTiF,: Mn"
could adsorb H,0 and recover to CaTiF,*2H,0: Mn" except emission intensity. Importantly, it emits extremely strong

zero phonon line (ZPL) and v, vibration peaking at longer wavelength of 626 nm and 635 nm in sequence. This

Wom B8 : 2022-08-27; 1&1T B HA: 2022-09-15

BEWE: BEARFAEE(51902053); )78 A ARI#EEE S (2019A1515011988) 5 )7 R4 U H /T U H (2021KTSCX119) 5 £ #E
TR e FlL AR - VUK A 5 6 2 BF B 42 (2020B1212030010) 5 7 A48 G EF WO M A 15 R T B AR o A 92 9 5 OF i B 4
(Fe T TR 2 2021-07)
Supported by National Natural Science Foundation of China(51902053) ; Natural Science Foundation of Guangdong Province
(2019A1515011988) ; Project of Department of Education of Guangdong Province(2021KTSCX119) ; Research Fund of Guang-
dong - Hong Kong-Macao Joint Laboratory for Intelligent Micro-Nano Optoelectronic Technology (2020B1212030010) ; Open
Fund of the Guangdong Provincial Key Laboratory of Fiber Laser Materials and Applied Techniques (South China University of
Technology, 2021-07)



260 K b/

¥R 44 &

unique emission gives color coordinates of (0.701, 0.299), more closing to the red-light boundary of human eyes

sensibility (650 nm, chromaticity coordinate x~0. 72, y~0. 28), which could enhance the color rendering index (R,)

of WLED and widen the color gamut of backlight display. The combination of crystal structure and crystal field

strength calculation demonstrates that Mn** ion locates at a highly unsymmetric lattice and experiences weak crystal

field strength with strongly covalent Mn—F bond in CaTiF -2H,0: Mn*. Moreover, coating with hydrophobic layer

enhances the moisture resistant of CaTiF,+2H,0: Mn". Codoping small ionic radius Si** improves its thermal stabili-

ty. Using CaTilF,*2H,0: Mn" as red-light component, a warm white LED with high R, ~90 and R, ~ 68 was achieved,

showing potential in high color quality warm white lighting applications.
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Fig.1 Rietveld refinement XRD pattern(a) and crystal structure, [TiFq] octahedron(b) of CaTiFg*2H,0. (¢)Crystal structure
of CaTiF. TG-DSC curve(d) and FT-IR spectrum(f) of CaTiF¢+2H,0. (e)XRD patterns of CaTiFg+2H,0 under different
temperature.

%2 CaTiF,-2H,0 & XRD Rietveld 518 4 R
Tab.2 Rietveld XRD result of CaTiF +2H,0
A 24 B 2E A 1
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a/nm b/nm ¢/nm B(*) V/mm® R, /% R,/%
CaTikF-2H,0 1. 085 63(0) 0.94991(9) 0.58779(6) 98. 95 0.598 783 13.31 11.00
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Fig.2 (a)XRD patterns of CaTiF¢+2H,0: Mn* samples with different Mn** doping concentrations. SEM image(b) and EDS ele-

mental mapping images(c) of CaTiF¢+2H,0:Mn*. (d)Schematic diagram of crystal orientation growth.
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Mn* ranging from 83 K to 300 K.
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Fig.4 Emission spectra, emission intensily variations (inset) (a) and decay curves(b) of CaTiF¢+2H,0: 1% Mn*. Photos(c) ,

and luminescence intensities(d) of CaTiF¢+2H,0: Mn* soaked in water with different extensions.
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Fig.5 Emission spectra(a), integrated intensities(b), and choromaticity shift AE(d) of CaTiFg-2H,0: 0.343%Mn"* as a func-
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Fig.6 Electroluminescence spectrum(a), CIE chromaticity coordinates(b) , drive current dependent electroluminescence spec-

trum(c¢) , drive current dependent CCT and R,(d) of w-LED fabricated using CaTiFg+2H,0:Mn*, YAG:Ce™ and a blue

InGaN chip.
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