Inkjet printing of perovskites for phase holograms protection
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Perovskite quantum dots are one of the most important luminescent materials for use in security printing due to their bright photoluminescence and resistance to fading [1]. In addition to their unique physical properties, simple methods for the synthesis of perovskite quantum dots from a solution deserve attention [2]. Inkjet printing of nanocrystals can be carried out both with ready-made quantum dots located in the liquid component of ink [3] and with a solution of precursors, from which particles crystallize when the drop dries [4].

The goal of the project is to solve two problems. The first task is practical, which consists of studying the crystallization and spatial distribution of perovskite nanocrystals in the thickness and on the surface of the polymer film. The second task connects with  application,where it is necessary to create a hologram with a hidden image, developed under the influence of UV light, using inkjet printing.

The scientific novelty of the project lies in the creation of images using inkjet printing on a polymer film with a phase hologram. Such images, when checked by UV radiation, will give a luminescent response depending on the printing parameters. The proposed images are created in one or several layers by applying a solution of precursors of perovskite nanocrystals to a polymer film with a phase hologram. The task of the project is to find out whether the crystallization of the perovskite phase can cause and fix the swelling of the polymer film layers, provide a change in its period and a shift of planes, thereby creating a photonic image visible under normal lighting. The hidden image should be formed by luminescent crystals of perovskites deposited from solution on the surface of the film and inside it. 

In this study, it is planned to use perovskites of the composition MAPbBr3, MAPbI3, FAPbI3 (formamidinium cation), GuaPbI3 (guanidinium cation), which exhibit luminescence of different intensities at different wavelengths of the visible spectrum. At the moment, inkjet printing of DMSO with salts of precursors of MABr and PbBr perovskite nanocrystals dissolved in it on a polymer film with a phase hologram has been established. For this, the waveform, nozzle voltage, drop spacing, cartridge and substrate temperature were selected. A test pattern with a size of 1x1 mm is printed and studied. 
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