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Abstract: All inorganic lead cesium halide perovskite nanocrystal CsPbX;(X = Cl, Br, 1) has become attractive
candidate in solid state lighting and display, solar cells, resistive memory and other fields due to its unique photo-
electric characteristics. Mn**-doped CsPbCl; perovskite nanocrystals could achieve orange emission at the wavelength
of around 600 nm, where Mn** with a small radius can partially replace Pb* to reduce toxicity. However, Mn*"-doped
halide perovskite nanocrystals are still susceptible to the erosion of water molecules in the environment, leading to
the severe degradation of their fluorescence properties. Herein, a double-layer coating method was adopted for Mn*'-
doped CsPbCl; using TMOS and PMMA , and the mechanism of improving the stability of perovskite nanocrystals by
the double-layer coating method was also analyzed. Furthermore, the luminescence properties of double-layer coated
Mn®™ ion doped CsPbCl; perovskite nanocrystals in toluene and dichloromethane solvents were compared. The orange
Mn®> emission intensity has not significantly reduced, and the photoluminescence quantum yield (PLQY) can be

maintained at about 25%. Based on this, the corresponding luminescence nanocrystal powder was prepared and
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applied to latent fingerprint identification, which can effectively detect the latent fingerprint information for a long time.

Key words: Mn*-doped; halide perovskite nanocrystals; double-layer coating; luminescence powder; latent finger-

prints identification
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Fig.1  Flow chart for manufacturing Mn: CsPbCl; perovskite nanocrystalline powder with double-layer coating
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Fig.2 PL spectra of Mn: CsPbCl; PNCs with double-layer coating. (a) PL spectra of solutions and powders in DCM and toluene.

(b)PL spectra of different TMOS concentrations in DCM. (¢)PL spectra of different TMOS concentrations in toluene. (d)

PL excitation (PLE) spectra. (e) Energy transfer mechanism. (f) Time-resolved PL(TRPL) of uncoated and double-layer

coating Mn: CsPbCl; perovskite nanocrystalline solution.
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Fig.3 Transmission electron microscope (TEM) images and high resolution transmission electron microscope (HRTEM) of Mn:

CsPhCly PNCs with double-layer coating in different solvents and amplified nanocrystals particle size images: (a)in DCM
solvent, (b)in toluene solvent. (¢)EDS analysis of partial regions in DCM-Mn: CsPbCl;@Si0,/PMMA. (d)Scanning elec-

tron microscope(SEM) element mapping tests.
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Fig.4 X-ray diffraction(XRD) pattern(a) and FTIR spectrum(b) of uncoated and double-layer coating Mn: CsPbCl; perovskite

nanocrystalline powder in DCM
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Fig.5 Waterproof stability tests of DCM-Mn: CsPhCly perovskite nanocrystalline powder: (a)uncoated, (b)double-layer coat-

ed, (c¢)plot of PL normalized integral strength versus storage time. (d)Solution and powder of Mn: CsPbCl; PNCs with dou-

ble-layer coating in different solvents under daylight and 365 nm UV lamp irradiation. (e) Extraction of fingerprint infor-

mation from powder prepared under DCM and toluene solvents and its variation over time.
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