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Abstract: All inorganic perovskite nanocrystals have broad application prospects in functional opti-
cal materials and optical devices due to their high quantum yield, narrow line width and full band
visible light emission characteristics. The effect of solvent density, polarity and viscosity on the reac-
tion process, crystal structure, microstructure and optical properties of CsPbBr, perovskite nanocrys-
tals was studied in this work. The results show that the growth of CsPbBr, perovskite nanocrystals in
the upper, lower and whole liquid phase of the reactor can be realized by changing the density of the
reaction solvent. The higher the polarity of the solvent, the lower the crystallinity, the lower the lu-
minescence intensity and stability. High solvent viscosity is not conducive to the preparation of high
quality CsPbBr, perovskite nanocrystals. The method proposed in this paper is expected to further

improve its application in solar cells, lasers, photodetectors and light-emitting diodes.
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Fig.1 Schematic diagram of the synthesis process of CsPb-

Br, perovskite nanocrystals
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Fig.2 Fluorescence pictures and sunlight pictures of CsPbBr, nanocrystals prepared in different solvents ( excitation wavelength

365 nm). The samples were prepared in toluene(a), methylene chloride (b) , isopropanol (c), tetrahydrofuran(d),

ethanol(e) , and sorbitol oleate(f) , respectively. In each group of three sample bottles, the volume of precursor ion so-

lution is 0.1, 0.3, 0.5 mL respectively.
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Fig. 3

(a) X-ray diffraction patterns of CsPbBr, prepared in different solvents. The samples were prepared in toluene (1),

methylene chloride( I ), isopropanol( Il ) , tetrahydrofuran( IV ) , ethanol( V) and sorbitol oleate( VI) (the volume of
precursor ion solution is 0. 1 mL). (b)Standard X-ray diffraction patterns of CsPbBr; (PDF No. 54-0752).
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Fig.4 Transmission electron micrographs of CsPbBr, prepared in different solvents. The samples were prepared in toluene(a) ,

dichloromethane(b) , isopropanol(c) , tetrahydrofuran(d), ethanol(e), and sorbitol oleate () (the volume of the pre-

cursor ion solution is 0.1 mL ). The scale is 10 nm.
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Fig.5 Visible absorption spectra of CsPbBr, prepared in dif-

ferent solvents. The samples were prepared in toluene

(a), methylene chloride (b), isopropanol(c¢), tet-

rahydrofuran(d) , ethanol(e) and sorbitol oleate ()

(the volume of precursor ion solution is 0.1 mL).
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Fig. 6 Fluorescence spectra of CsPbBr, prepared in different

solvents. The samples were prepared in toluene(a) ,
dichloromethane (b) , isopropanol(c¢), tetrahydrofu-
ran(d) , ethanol(e) and sorbitol oleate(f) ( the vol-

ume of precursor ion solution is 0.1 mL).
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Fig.7  Fluorescence image of CsPbBr; nanocrystals at 120
°C with time. The samples were prepared in toluene
(a), isopropanol(b) and ethanol(c) ( the volume of
the precursor ion solution is 0. 1 mL) respectively.

The scale is 100 pm.
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Fig.8 Fluorescence intensity of CsPbBr; nanocrystals at 120

°C (the volume of the precursor ion solution is 0. 1

mL)
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