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Synthesis of nanosized organic-inorganic perovskite films
CH:3NH3PDbIs: effect of initial reagents ratio on formation and
microstructure

P.V. Torchyniuk, O.I. V’yunov, A.G. Belous

V.1 Vernadsky Institute of General and Inorganic Chemistry, NAS of Ukraine,
32/34 Palladina Ave., Kyiv 03142, Ukraine, pasha.torchyniuk@gmail.com

The development of cost-effective and highly efficient renewable energy
sources is one of the greatest challenges for the 21% century. One of the
promising renewable energy sources is the solar energy. Organic-inorganic
perovskites have attracted considerable attention because it is inexpensive
materials with high efficiency of energy conversion, their manufacturing is
relatively simple and universal [1]. The complex chemical interaction of organic
cation, the coordinating solvent and inorganic component affects the formation
of crystals and the properties of materials, and requires a detailed study.

The aim of this work was to study the microstructure and phase
transformations at the synthesis of organic-inorganic perovskites films
CH;NH;PbI; at different ratios of the initial reagents.

Initial reagents Pbl, and CH3NH;I with different ratios (1:1, 1:2, 1:3) were
used for synthesis of organic-inorganic perovskites films. It was established that
at the synthesis of films with ratio of Pbl,:CH3;NH;I=1:1, the microstructure of
the film is represented by anisotropic needle-like particles, with Pbl,:CH;NH;I =
1:2 — particles in the form of maple leaf, and with Pbl,:CH;NH;I=1:3 — the
particles become more isotropic, the film becomes denser.

Organic-inorganic perovskites films CH3;NH;Pbl; with different ratios of
initial reagents are formed according to different schemes: without the formation
of intermediate compound (1:1), by formation of one and two intermediate
compounds — CH3NH3),Pbls (1:2) and (CH3NHj3)3Pbls, (CH3NH3),Pbls (1:3). In
the ratio of initial reagents (1:1) organic-inorganic perovskite is formed at
70-80 °C, at aratio of 1:2 and 1:3 at 170 °C and 175 °C, respectively.

The obtained results allow us to conclude that microstructure of organic-
inorganic perovskite film is determined by microstructure of parent compound
Pbl, in case of initial reagents ratio 1:1, and the microstructure of the
intermediate compounds (CH3NH;3),Pbls and (CH3NH3);Pbls at the ratio of 1:2,
1:3, respectively.
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