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Abstract: Lead-free double perovskite materials exhibiting efficient and stable self-trapped exciton emissions hold
significant promise for the advancement of next-generation solid-state lighting technologies. Novel blue-emitting phos-
phors (Cs,NaGdClg: Sh™) were synthesized through a microwave-assisted solid-phase technique. The samples were
subjected to an analysis of their crystallinity, microscopic morphology, and luminescent properties through X-ray dif-
fractometer, scanning electron microscopy, and fluorescence spectrometer. The results reveal that the synthesized
double perovskite Cs,NaGdClg: Sb™ phosphors crystallize in the cubic space group Fm3m and comprise irregular par-
ticles with sizes in the tens of microns range. When excited by 336 nm light, phosphors show remarkably intense
blue light emission at 460 nm, the color coordinates of samples with varying Sb* ion doping concentrations reside
within the range of blue light. When doping concentration of Sb** ions exceeds 0. 015, concentration quenching oc-
curs due to the electric dipole-dipole interaction. Furthermore, the Cs,NaGdy ¢55Clg: 0. 015Sh™ sample exhibits ex-
cellent thermal stability. Its integrated luminescence intensity remains at 72. 6% when temperature increases to 423
K from 323 K. The research findings suggest that Sb’ ions activated Cs,NaGdCl blue-emitting phosphors hold prom-

ise for applications in light-emitting diodes.
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Fig.1 (a) Crystal structure of the Cs,NaGdCls. (b) XRD of Cs,NaGd, Cl : 4Sb*™ phosphors. (¢) XRD refinement of Cs,NaGd, -
C1,:0.015Sb™ phosphors. (d)XPS spectra of Cs,NaGdCl, and Cs,NaGd,,,Cl,:0.03Sbh™
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Fig.2 SEM images of Cs,NaGdClg(a) and Cs,NaGdq.ggsCl:
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Fig.3 Excitation(a) and Emission(b) spectra of Cs,NaGd,_,Cl:

xSb* phosphors
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Fig.5 (a) Excitation spectra of Cs,NaGdggsClg: 0.015Sh*

phosphor at different monitoring wavelengths (440 —
480 nm). (b) Emission spectra of Cs,NaGdgggsClg:
0.015Sb** phosphor at different excitation wavelengths
(316-346 nm)
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Fig.6  (a)Emission spectra of Cs,NaGdgggsClg: 0.015Sh™ phos-
phor at different temperatures (100-300 K). (b) Emis-
sion spectra of Cs,NaGdyegsClg: 0.015Sh™phosphor at
different temperatures (323-473 K)
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Fig.9 Fluorescence decay curves of Cs;NaGd,_ Clg: xSh™
phosphors
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