Luminescent Binary Fluorides and Graphene Oxide Nanocomposites via Ionic Liquid
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Introduction: Graphene and its derivatives (i.e. graphene oxide (GO), graphene quantum dots etc.) have been paving a way for various
applications such as optoelectronics, catalysis or photocatalysis, imaging, electrodes, and solar cells for last decades. And It surface can
be passivated with different organic functional groups, and functionalized with different materials resulting in new nanomaterials.
3+
Therefore, RE -doped binary fluorides and graphene oxide (GO)-based nanocomposites (NCMs) are synthesized using
environmentally benign 1-butyl-3-methylimidazolium tetrafluoroborate ([C4mim][BF4]) IL-assisted hydrothermal method. ILs are
considered as ‘green and designer solvent’ hence [C4mim][BF4] IL is employed as a reaction partner, reaction medium, and
capping/templating agent. In the synthesis, IL is used for preparing bare nanoparticles BaF2:Ce3+/Tb3+, BaF2:Ce3+, CeF3:Tb3+,
LaF3:Ce3+/Tb3+, and GdF3:Tb3+ and their respective nanocomposites with GO BaF2:Ce3+/Tb3+-GO, BaF2:Ce3+-GO, CeF3:Tb3+-GO,
3+
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LaF3:Ce /Tb -GO, and GdF3:Tb -GO. Thereafter, effect of GO on the crystallite size, excitation and emission spectra and magnetic
properties of NCMs are studied. These NCMs may have potential for bio-imaging application in future.
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Crystal phase and morphology analysis
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✓ NPs are attached onto the surface of GO via electrostatic attraction.
✓ Size and lattice strain of NPs are controlled by GO. Crystal Phase remain same

Magnetization of NPs and NCMs
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✓ PL excitation and emission spectra NCMS are not quenched in the presence of
GO but also show blue shift.
✓ BaF2:Ce3+/Tb3+-GO and CeF3:Tb3+-GO NCMs show green emission under the 6
watt UV lamp.
✓ GdF3:Tb3+-GO NCMs as well as GdF3:Tb3+ NPs exhibit higher magnetization in
range of -50 kOe to 50 kOe

Conclusion
➢[C4mim][BF4] IL serves as ‘All three in one’ as solvent, capping agent and
precursors (F-). Size of NPs is also controlled by GO i.e. RE3+-doped BaF2 NPs have
almost same size.
➢NCMs show the quenched PL excitation and emission spectra in the presence of
GO. Highest magnetization is obtained for GdF3:Tb3+-GO NCMs and GdF3:Tb3+ NPs.
➢GdF3:Tb3+-GO NCMs have potential for MRI application.
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