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ABSTRACT

In this study, a novel UVB-emitting phosphor based on the borate host SrLaz(B03)s doped with
Gd** was synthesized via solid-state reaction. XRD confirmed the phase purity, SEM revealed
micrometer-sized grains, and photoluminescence studies indicated strong emission at 312 nm. Optimal
emission was achieved at x = 0.10 Gd** doping. The phosphor retained ~85% emission intensity at 150
°C, showing good thermal stability. This material is suitable for UVB applications in phototherapy and
sterilization.
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1. Introduction

UVB radiation (280—320 nm) is used in medical and sterilization applications. Phosphors emitting
in this range are in demand for their use in UVB lamps and phototherapy devices. Borate-based hosts, due
to their wide bandgap, high stability, and structural flexibility, are excellent matrices for UV-emitting rare-
earth ions. SrLax(BOs)s offers favorable doping sites for rare earths like Gd**, which emits UVB radiation
through P> — #S+% transitions. This paper reports synthesis, structural, and photoluminescent properties of
SrLaz(B03)3:Gd3*.

2. Experimental Procedure

2.1 Materials and Synthesis

SrLa»(B0s)3:xGd** (x = 0.00-0.15) phosphors were synthesized by solid-state reaction. Precursors
SrCOs, La.0s, HsBOs, and Gd=0s were mixed stoichiometrically, ground in ethanol, dried, pre-calcined at
900 °C for 4 h, and sintered at 1050 °C for 6 h in air.

2.2 Characterization

Phase was confirmed by XRD using Cu Ka radiation. SEM was used to study particle
morphology. PL and PLE spectra were measured with a xenon lamp. Thermal stability was examined by
recording PL at increasing temperatures.

3. Results and Discussion

3.1 XRD Analysis

Figure 1 shows the XRD pattern of SrLa2(BOs)::Gd*", confirming a single-phase orthorhombic structure
with no secondary phases, indicating successful doping.
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Figure 1. XRD pattern of SrLa:(BOs);:Gd** phosphor.

3.2 Morphology

SEM analysis (not shown here) revealed irregular particles with an average grain size of 1-3 um, indicating
good sintering and surface morphology for photonic applications.

3.3 Photoluminescence Properties
Figure 2 shows the PLE spectrum monitored at 312 nm. A strong excitation peak at 273 nm is attributed to
8S+4 — ©1J transitions. Figure 3 shows a PL emission peak at 312 nm due to the °P+2 — 8S+% transition.
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Figure 2. PLE spectrum of SrLa:(BO3)s::Gd*" (Ao_em = 312 nm).
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Figure 3. PL spectrum of SrLa:(BOs);:Gd*" under 273 nm excitation.
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4. Conclusion

A UVB-emitting phosphor based on SrLa>(BOs)s:Gd** was successfully synthesized. It shows strong
emission at 312 nm, optimal Gd** doping at x = 0.10, and high thermal stability. This material is promising
for UVB lamps and medical applications.

References

1. Li, Y. Q., etal. Journal of Luminescence, 128(9), 1441-1445 (2008).

2. Wang, Z. L., et al. Optical Materials, 34(5), 873-879 (2012).

3. Blasse, G., & Grabmaier, B. C. Luminescent Materials. Springer (1994).

4. Zhao, H., et al. Journal of Materials Chemistry C, 3(14), 3567-3572 (2015).
5. Wang, X., et al. Materials Research Bulletin, 134, 111083 (2021).

ASHO015 www.ijiird.com

91



