Phosphor Polymer Nanocomposite: CaMgB2O5:Dy3+Embedded Polymethylmethacrylate Nanocomposite Thin Films for Solid-State Lighting Applications.
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Abstract
In this work, we report the preparation, characterization and potential applications of polymer nanocomposite films embedded with CaMgB2O5:Dy3+ nanophosphors suitable for optical devices. The nanocomposite films were prepared from CaMgB2O5:Dy3+ phosphor synthesized by combustion method and a solution of Polymethylmethacrylate (PMMA) in chloroform. The structural and optical properties of the phosphor polymer nanocomposite (PMMA/ CaMgB2O5:Dy3+) films were studied. XRD studies confirmed the monoclinic phase structure with space group P21/b. Debye Scherrer formula was used to calculate average crystallite size of the particles and was found to be 32nm.  The PL properties of the nanocomposite films increased with an increase in nanophosphor concentration. The emission spectrum at 349nm consists of three peaks centered at 484nm (blue), 576nm (yellow) and 662nm (red) which corresponds to the transitions of Dy3+ from the excited state 4F9/2 → 6H15/2, 4F9/2 → 6H13/2 and 4F9/2 → 6H11/2 respectively. PL study reveals that the embedded nanophosphor retains their unique luminescent properties without any significant spectral shift indicating their potential applications in solid-state lighting. The calculated values of CIE coordinates are (x = 0.36 and y = 0.38) which fall in the yellowish white region of the CIE diagram. UV-Vis Spectroscopy was used to determine the band gap and was found in the range of 4.8 ±0.02% eV .The results show that PMMA/ CaMgB2O5:Dy3+ film can be used for white light-emitting diodes.
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