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Abstract

In recent years, there has been significant interest in lanthanide (Ln*") ion-doped
luminescent materials due to their exceptional properties, including superior photo-
stability, long lifetimes, sharp-band emissions, tunable emission and low toxicity.
These features have encouraged investigations into various host materials, particu-
larly those of the NaREF, type, encompassing a wide range of rare earth elements
such as Sc, Y, La, Ce, Pr, Nd, Sm, Eu, Gd, Th, Dy, Ho, Er, Tm, Yb, and Lu. How-
ever, the utilization of NaREF, matrices often necessitates substantial quantities
of costly rare earth salts, imposing constraints on their development and applica-
tion. Hence, there is a fundamental need to explore alternative non-rare earth host

materials.

This thesis contributes to the understanding of bismuth fluoride based luminescent
materials, providing insights into their synthesis, characterization and applications,
in the field of bioimaging, photodynamic therapy and X-ray imaging thus paving the
way for their widespread utilization in various domains. In this thesis, we present a
simple strategy requiring only 1 minute at room temperature to synthesize the novel
bismuth-based compounds NaBiF, and K 3Biy 7F5 4 in high yield. Compared to tra-
ditional methods, our approach is straightforward and user-friendly, offering the po-
tential for significant cost reduction by replacing expensive rare earth elements with
bismuth. Further the NaBiF, :Yb?", Tm*" UCNPs are used as luminescent probes
for in vitro imaging of cells. Further a newly selected combination of Kg3Big7Fs 4
and methylene blue has been explored for NIR-laser-activated PDT application. The
methylene blue loaded UCNPs show promising PDT mediated cytotoxicity against
glioblastoma cells. This work paves a new way for the Ky 3Big7F2 4 :Yb3+, Er?t
UCNPs to be employed in a range of biological applications in the future. Fur-
ther, the fabrication , scintillation properties of organic-inorganic nanocomposite
self-standing films of NaBiF,: Gd*T Th3" and Kg3Big7Fy.4 : Ce®t/Gd3T /Th3* NSs

are discussed in detail. The application in radiography is demonstrated by recording
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X-ray images using a commercially available charge-coupled device camera. We at-
tained a resolution comparable to the non- flexible commercial CsI (TI) scintillator
and significantly superior to the commercial Gd2O,S: Th (GOS: Tb) scintillators

commonly used for screens.

In the final chapter, we summarize all the major results that have been discussed in
the preceding chapters and future perspectives and directions regarding this rapidly

growing field for future research activities.
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