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1. Data on the PhD candidate

Tanya Malakova is graduated in 2005 from Sofia University “St. Kliment Ohridski”,
Master’s specialty Physics, Master’s program Theoretical and Mathematical Physics.

From 20.06.2019 until 20.06.2023 she is an independent PhD student in the professional
field 4.1. Physical sciences, scientific specialty: Radiophysics and physical electronics in the
Laboratory of Microwave magnetics, Institute of Electronics “Acad. Emil Djakov” with scientific
supervisors Prof. DSci. Kiril Krejov and assoc. prof. Svetoslav Kolev, PhD.

Since 03.12.2022 Tanya Malakova is an assistant in the Laboratory of Microwave magnetics,
Institute of Electronics “Acad. Emil Djakov”

2. General characteristics of the dissertation work, scientific achievements and
contributions

The dissertation is structured in a volume of 142 pages, which includes: 6 chapters presenting
a theoretical part (Chapter one and Chapter two), an experimental part (Chapter three, Chapter four
and Chapter five), and main contributions of the dissertation, which are formulated separately in
Chapter six; a list of 185 referenced titles; a list of publications on which the dissertation is based:
list of participations in scientific conferences.

The development of new materials, technologies and devices for environmentally clean
conversion, storage and efficient use of energy, including energy produced from renewable energy
sources, is an up-to-date scientific and scientific-applied direction that is directly related to the
European Union Directive for energy efficiency.

According to aforementioned applications, the main goal and set tasks of the dissertation
were formulated and achieved.

In Chapter one, an introduction is made regarding the features of the crystal, magnetic and
antiferromagnetic structures of the perovskite-like oxides of the ABO; type, and especially of the
manganates. The physical effects due to the charge-spin-lattice interactions as a consequence of the
wide variety of chemical substitutions with rare earth or alkaline earth elements of the A and B
cations in different stoichiometric proportions are described. The second chapter describes the
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Rietveld method used in the dissertation for analysis of the diffraction line profile of X-ray and
neutron diffractograms. )

Chapters 3 and 4 present the results of investigations of a large number (nine) of complex
oxide compounds with a perovskite-like or spinel structure with desired stoichiometric proportions,
obtained by chemical substitution in the cation sites A and B by adding rare earth or alkaline earth
elements (in the case of the perovskite-like oxides). By means of the neutron scattering diffraction
method and the applied Rietveld method for analyzing the diffractograms, the positions and thermal
factors of the oxygen and metal ions, the actual spatial symmetry group, the arrangement of the
oxygen vacancies, the tilting (deformation) of the oxygen octahedron in the perovskite structures,
the absence or presence of phase transitions, crystal lattice parameters and other structural features
were refined. Structural characterization was performed by other analytical methods such as X-ray
diffraction, scanning electron microscopy, transmission electron microscopy, electron diffraction
from a selected area to confirm and support the complete clarification of the structural features of
the studied materials

As a result, the structural models were established in which the materials retain a stable
crystal structure in the studied temperature interval and predict a high mixed (electron-ionic)
conductivity. A very good agreement was found between the experimentally observed and
calculated models for the investigated materials.

The contributions to the main purpose of the dissertation are clearly formulated and are
expressed in the fact that the studied materials with a perovskite-like and spinel structure possess
the necessary properties such as highly effective electron-ion conductivity and effective contact
between the working elements (electrode — electrolyte) in a wide temperature range, increased life
time, which all are required for:

- their realization as components in a proposed new design based on a monolithic
configuration of ceramic solid oxide fuel cells (SOFC), characterized by ecologically clean
technological processes for direct conversion of the chemical energy of the fuel into electrical
energy;

- development of bifunctional catalysts in an innovative carbon-free gas-diffusion electrode
in rechargeable zinc-air batteries for photovoltaic energy storage.

Another goal called "next" is formulated in the dissertation work and the implementation of
the related tasks are presented in Chapter five. This goal is not clearly formulated and is not justified
by a potential application of the investigated materials, which would possibly give more weight to
the obtained results in a scientific-applied aspect and would correspond to the scientific-applied
nature of the dissertation work. Nevertheless, the presented results and conclusions correspond to
the tasks set. c

3. Assessment of the dissertation publications and citations.

For participation in the procedure for acquiring the educational and scientific degree of
doctor, 5 publications are presented: 2 papers in journals with IF and quartiles Q3 and Q4, and three
papers in conference proceedings with an impact rank. The results were reported at a large number
of international conferences.



4. Abstract

The abstract contains 27 figures and 8 tables and accurately reflects the set goals and
objectives, the obtained results and the scientific contributions. It should be noted, however, that
there is a technical discrepancy with the dissertation.

5. Critical remarks, recommendations

-There are: discrepancies with the accepted scientific and technical terminology in the
Bulgarian language, lexical and grammatical errors; technical errors. In individual cases, there is a
scant explanation of results and unclear wording. I recommend the abbreviations used (in English
and in Bulgarian) in the text should be described in a separate list.

6. Personal impressions about the candidate

I don't know Tanya Malakova well, but during the discussion with her on the dissertation
work, she showed a very good knowledge of the neutron diffraction method, the structure of
materials, the Rietveld method and the numerical method used for its application, as well as others
analyses used for structural characterization and the essential role of the results obtained from them
for structural refinement of the materials. This convinced me the PhD student has made a major
contribution for refinement of the structural characteristics of the large number of materials that are
the research subject in the dissertation work.

7. Conclusion

I consider that the volume and the achieved results of the presented dissertation meet the
legal national requirements of the Law on the Development of the Academic Staff in the Republic
of Bulgariq, the Regulations for its implementations, as well as the Regulations of the BAS and the
Institute of Electronics — BAS and its relevant criteria for acquiring scientific degree “doctor”.

I express positive assessment of the dissertation work.

I would recommend to the scientific jury to award Tanya Dimova Malakova the
educational and scientific degree "doctor" in the professional field 4.1. "Physical Sciences",
Doctoral program: “Physics of atoms and molecules™.

Date: 20.10.2023r. Assoc. Prof. Nadya Evgenieva Stankova, PhD



