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1. Brief biographical data about the candidate

Tanya Dimova Malakova was born in 1981, in Vratsa. Graduated in 2000 from the nature - mathematics
high school "Acad. lvan Tsenov "-Vratsa, with a profile in Physics with English language with an excellent
grade of 5.85. In 2004 completed her studies in the specialty "Physics" at "St. KI. Ohridski" University-
Faculty of Physics with an excellent grade. In 2005 she successfully graduated with a master's degree in
physics at the physics faculty of Sofia University "St. Kliment Ohridski". Since June 2019, she has been
enrolled as a DOCTORAL STUDENT OF INDEPENDENT TRAINING in the Microwave Magnetics Laboratory,
Institute of Electronics - BAS. From December 2022, she is an assistant in the same laboratory.

2. General information about the dissertation work

The dissertation on the topic “Neutron-diffraction studies of oxides with a perovskite-like structure" has
a volume of 142 pages and consists of an introduction (actuality of the problem), goals and tasks,
theoretical part, experimental part, m'ain contributions, list of publications on which the dissertation work
is based, published summaries in materials of international conferences, as well as a list of used literature
(172 sources). The dissertation includes 81 graphs and 19 tables. The set tasks and their completion
correspond to the main goal of the dissertation work to reveal and specify by the neutron diffraction
method the structure of the materials used for basic elements of electrochemical energy sources, based
on which to achieve optimization of their basic building elements.

3. Relevance of the problem developed in the dissertation in scientific and scientific-applied
terms.

Compounds of transition metals with a perovskite structure represent a large structural class of
substances in which properties and effects important to science and technology are manifested. The
reason lies in the richness of charge-spin-lattice interactions. The processes in perovskites are very
complex and should be studied as a function of composition, different doping impurities, etc., and also if
possible in electric field, high and low temperatures, magnetic field.

In the dissertation, studies uéing mainly the neutron diffraction method in combination with other
structure-sensitive methods and magnetic measurements are presented. The neutron has a magnetic
moment and is a sensitive probe of the spin density distribution, thus providing direct information on the



magnetic structure and providing a solid basis for interpreting magnetic properties. A summary of the
information obtained in NPD measurements on the structural and phase evolution of materials with a
perovskite and spinel structure included in electrodes, which are critical for the development of the
technology of electrochemical sources of electrical energy, is given. The efficiency of fuel cells and storage
batteries is affected by the structural and the phase changes of the components during operation. That is
why there is no doubt about the relevance of the developed problems.

~ 4. Brief analytical description of the nature and assessment of the credibility of the material on
which the contributions of the dissertation are based.

In the thesis, barium-cerate ceramics are studied, which are used in solid oxide fuel cells (SOFC) as solid
electrolytes, as well as for anode and cathode materials, as they are a chemical source of waste-free
energy from an ecological point of view. Structural characterization of oxygen-deficient barium cerate as
material for cathode, anode and membrane (porous) for a solid oxide fuel cell was carried out by applying
a combined X-ray-neutron diffraction methodology. Components in an innovative design including a solid-
phase ceramic electrode of a Zn-air rechargeable battery with a carbon-free gas-diffusion electrode result
in increased lifetime designed for photovoltaic energy storage. A monolithic ceramic bifunctional
electrode based on oxide bifunctional catalysts with application in TOGC (LSM, LSCF) was also developed
and due to its nano-porous structure, the carbon base material can be replaced with nickel cobaltite. New
experimental data has been obtained which helps to understand the nature of MR (magnetoresistance),
00 (orbital ordering) and CO (charge ordering) effects in 50% hole doped compounds and also shed light
on the possible connection to the phenomenon of phase separation. This effect is elucidated by
considering the effect of replacing diamagnetic Bi** with a rare earth ion Nd** on the magnetic and
electrical properties of the doped bismuth manganates Big25sNdo 25510 sMnOs3 and Big 25sNdo.25CaosMn0Osz and
suggesting the manifestation of charge and spin ordering.

5. Does the dissertation student know the state of the problem and evaluate creatively the
literary material.

A comprehensive review of specialized literature on the issues of the dissertation is presented. The results
of previous studies have been objectively analyzed and the objective of the dissertation has been
convincingly justified and defended. The dissertation student is well aware of the state of the problem,
which is also evident from the 172 cited literary sources.

The following can be mentioned as the most significant contributions presented in the dissertation work:

- Neutron-diffraction and X-ray diffraction experiments show that BCY15-based materials are anion-
deficient perovskites.

- Neutron-diffraction studies were conducted on the influence of temperature on the crystal structure of
spinels with composition Co0304_IC(MT), NiC0,04, Ni-NiC0,04 and perovskites LaoeSro.sCoo2Fees0ss,
Lao.6Sr0.4Cao.s03. 5 and Lao.sSro.2Mn0Os.5, prove the stability of their structural symmetry in the investigated
temperature range 20K +300K and their applicability for the development of bifunctional catalysts in an
innovative carbon-free gas-diffusion electrode in rechargeable zinc-air batteries.

- It was established that, while maintaining a constant electron concentration in the
Bio.2sNdo.2s(Sr,Ca)osMnOs manganites, the change in the effective size of the cation in the A-node in the
original BiosCaos and BiosSros manganites leads to substantial structural changes that support the



importance of the lone electron pair of the Bis+ cation. The ground magnetic state of the studied
compositions was determined to be antiferromagnetic of the CE type (orbital, charge and magnetic
ordering), but the real antiferromagnetic arrangement differs strongly from the perfect charge and orbital
CO/0O0 arrangement. '

- Results provide an opportunity to extend the use of quasi-elastic and inelastic neutron scattering over a
wide temperature range is expected to aid the understanding of mixed conduction mechanisms in
BaCeo.s5Y0.1503.5 (BCY15) at different degrees of oxygen deficiency.

6. Assessment of the publications of the dissertation work: number, nature of the titles
(international, national, journal, official bulletin)

On the topic of the dissertation, the doctoral student has published 5 scientific papers in journals with an
impact factor in renowned international publications, as follows: The European Physical Journal Special
Topics (Q2), Journal of Surface Investigation (Q3), Bulgarian Chemical Communication (Q4). She has also
published 2 scientific works in publications with an impact rank. She has participated in 25 national and
international scientific forums.

3 citations of works included in the dissertation have been noted.

7. Assessment of the degree of personal participation of the student in the contributions and
personal impressions.

| believe that the main contributions are the personal work of Tanya Malakova, she is the main performer
or main organizer of the research. Performs assigned tasks responsibly and on time, knows how to work
in a team. Actively participates in 3 projects with SRF.

The abstract is designed in accordance with the requirements and reflects the main scientific
contributions and results of the conducted research.

CONCLUSION

On the basis of everything that has been said up to this point, | believe that the volume and content of
the presented dissertation meets the requirements of the law on the development of the academic staff
and the regulations for its application, and | strongly recommend to the honorable Scientific Jury to award
Tanya Dimova Malakova the educational and scientific "Doctor" degree in professional field 4.1. "Physical
Sciences", scientific specialty "Radiophysics and Physical Electronics"

Sofia, 12.10.2023 Assac. Prof. Angelina Stoyanova-lvanova



