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In this thesis work, we are interested in studying the properties of ABX3 in the
perovskites system have been carried out to investigate the relationships existing among
conditions of fabricating, structural characteristics and the optical properties. This
research have mainly two sections.

The first aim of this work, we will focus on the synthesis of the metal halide
perovskites family. All the composition used in this study were prepared based on the
perovskite system ABXs where A is an organic cation: methylammonium iodide, B is
a smaller metal cation: lead (Pb) and X is an anion from the mixed halide between
iodide and bromide. However, the preparation of this class of materials is usually
divided into two parts: the first step is the preparation of the methylammonium iodide
using by sol-gel method and the second step, after the synthesis the dry ammonium
salts, we introduce route to prepare the mixing halide compound (CH3NH3PblxBrs.x)
was synthesized by solid state reaction method, mixing 1:1 molar ratio of CH3NHzl to
PbBr».

Secondly, we report on the effect of annealing temperature on the optical
properties of the perovskite compounds. The experimental procedures employed for

preparation and characterization of the mixed halide perovskites (CHsNH3PbIxBrs.x)



compound under the annealing temperature condition was investigated. The thermal
stability measurement based on the simultaneous thermal analyzer (STA) indicated that
the CH3NH3PbIBr, compound is stable below 250°C. This was especially important in
select an annealing temperature range in the most suitable condition. The structure and
morphology of the products was examined by x-ray diffraction (XRD), analysis of all
prepared compounds showed multiple perovskite phase with cubic structure. SEM
micrographs showed that as increasing annealed of temperature, the grain size
increased. This is also used the wide angle x-ray scattering (WAXS) technique was
necessary to confirm the usual low angle structural parameters for our samples.
Moreover, we should be checked to the variation of optical properties in compound.
Measurement of the amount of absorption can be used to examine the direct bandgap
and survival of organic group have been determined using ultraviolet/visible absorption
spectroscopy (Uv-vis) and x-ray photoelectron spectroscopy (XPS) respectively. It is
concluded that the annealing affects phase formation and thermal stability of
CH3NH3sPbIBr2. A small powder amount of lead bromide (PbBr»), a product of the
degradation, was observed with increasing annealing temperature. Accordingly,
appropriate annealing temperature should be-chosen to produce a high efficiency

photovoltaic.
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