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Abstract

In this study, Sr3B14024:Cu?+ series phosphors were synthesized using a high-temperature solid-
state method, and their structural and luminescent properties were investigated using XRD, UV-Vis
diffuse reflectance and photoluminescence. The results indicate that Cu?* can successfully substi-
tute for Sr2+ in the Sr3B14024 lattice without disrupting the structure of the host phase. The samples
exhibit a single excitation peak at 325 nm, attributed to an 02--Cu?+ charge transfer transition, cor-
responding to a broad yellow emission peak at 584 nm. The optimal doping level was found to be
1.5%. This study refines the luminescence mechanism of Cu?* and provides experimental refer-
ences for the design and application of Cu2+-activated luminescent materials.
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Figure 1. (a) XRD patterns of the Sr3B14024:x% Cu samples and partially enlarged XRD pattern (b) XRD refinement of
Sr3B14024:1% Cu (c) crystal structure diagram of CaAlGaO4
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Figure 2. XPS spectra of the Cu 2p region for Sr3B14024:1% Cu
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Figure 3. (a) Sr3B14024: x% Cu?" diffuse reflectance spectrum (b) SraB14O24 diffuse reflectance absorption spectrum, illustra-
tion of the bandgap calculated from the absorption spectrum
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Figure 4. (a) Excitation spectra of Sr3B14024:x% Cu (b) Emission spectra of Sr3B14024:x% Cu
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Figure 5. (a) Excitation spectra of Sr3B14024:1.5% Cu with temperature rise (b) Emission spectra of Sr3B14024:1.5% Cu with
temperature rise.
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Figure 6. Arrhenius equation fitting of thermal quenching data figure
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Figure 7. (a) Chromaticity coordinate diagrams of Sr3B14024:1.5% Cu (b) Photographs of Sr3B14024:1.5% Cu under light
irradiation and under 302 nm excitation
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Figure 8. Schematic diagram of the emission mechanism of Cu?* in Sr3B14024
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