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Assistant Professor Petar Tzvetanov Tzvetkov, PhD has presented all the required
documents 1n print and electronic (CD) formats, in accordance with [Law for the development of
the academic staff in the republic of Bulgaria” (LDASRB), the "Regulations for the application of
the LDASRB" (RALDASRB) and "Statute for the conditions and procedures for the acquisition
of scientific degrees and for the appointment of academic position in IGIC - BAS" (P-1GIC),
related to the procedure for competitive selection and nomination at the academic position

"Associate Proftessor".

I. Applicant's personal and professional information

In 2002, Dr. Petar Tzvetanov Tzvetkov obtained his MSc (master) in Mineralogy and
Crystallography at Sofia University "St. Kliment Ohridski 7, Faculty of Geology and Geography
(GGF-SulU). From 2002 to 2004 he works as a geologist at the X-ray Structural Analysis
Laboratory at the GGF-SU. Dr. Petar Tzvetanov Tzvetkov has more than 15 years of experience
at the 1IGIC - BAS (2004-2019) and currently (starting February 2010) holds the position of
research associate Il/assistant at the Laboratory "Crystal chemistry of composite materials”,
IGIC-BAS. In 2015, he obtained his PhD after defending a dissertation entitled "Synthesis and
study of oxides with perovskite type structure and crystallographic shear planes" with scientific
supervisor Prof. Daniela Kovacheva, IGIC - BAS. Dr. Petar Tzvetanov Tzvetkov has been a
founder and member of the Bulgarian Crystallographic Society since 1ts inauguration in 2010 and
1s currently elected to 1ts board of directors. He has participated in the organizing committees of
the seven National Crystallographic Symposia (2009 to 2018), two international schools

(International School on Introduction to the Rietveld structure refinement: Introduction to the



theoretical background of the Rietveld method and principles of crystal structure refinement from
powder diffraction data Sofia, Bulgaria, October 2015 and International School on Fundamental
Crystallography: Introduction to International Tables for Crystallography, Vol. A: Space-group
symmetry and Vol. A1 Symmetry relations between space groups, Gulechitza, Bulgaria, October
2013). He was the chairman of the organizing committee of the "II"™ School of Introduction to

powder X-ray Diffraction", Sofia, 2019.

Dr. Petar Tzvetkov has been a lecturer at the "International School on Introduction to the
Rietveld Structure Refinement" and at the First and Second Schools: Introduction to Powder X-
ray Diffraction 2017 and 2019, Sofia. The overall scientific, applied and pedagogical activities of
Dr. Petar Tzvetkov are reflected in the scientific literature mainly under the form of scientific
communications: 45 1n total and from those 40 in journals with IF), participation in scientific
forums (conferences, symposia, schools, etc.) 36 1n total, 28 are international forums.
Furthermore, Dr. Petar Tzvetkov has been a member of 15 research projects, and has acted as a
reviewer, editor and publisher in the scope of the organization of the National Crystallographic
Symposia. The scientific papers of Dr. Petar Tzvetkov have been cited at least 249 (as of 23
August 2019), and the actual Hirsch index of the papers in Scopus was 9 (self citations of all

authors excluded).

II. General description of the materials presented for the competition

The matenals presented by Dr. Petar Tzvetkov, PhD, are in accordance with the topic of the
competition "Crystal chemistry of composite materials". The presented “Information for the
scientific contributions” 1s 1n line with the results published in the presented scientific

communications.

Dr. Dr. Petar Tzvetkov 1s applying in the competition for the position of Associated
Professor, with 23 scientific communications 1n international peer reviewed journals distributed
by indicators (according to LDASRB) as follow: 5 for Indicator B and 18 for Indicator G (I' 1n
Bulgarian). Of these 23 publications 19 are referenced in Web of Science and/or Scopus, 17 of
are published 1n journals holding an impact factor (IF). For indicator "D" (/I in Bulgarian), Dr.
Petar Tzvetkov has included 46 citations of only one scientific papers. In reality, the citations that
should have been taken into account are more than 187 (works B1 and 2 and G3, 5, 13, 14; the
output 1s based only on Scopus, Author ID: 9746864600). The Hirsch's index (h) of submitted for
the competition works 1s 8 (excluding self-quoted and self-quoted). The scientific work of Dr.
Petar Tzvetkov related to the topic "Crystal chemistry of composite materials” at IGIC-BAS was

supported by participation 1n eight research projects: 1. Project "Building of centers of



excellence", 2. Project "Structure research" and properties of compounds with specific electrical
and magnetic properties”, BM-03/2006 National Union for Advanced Materials CVP 09 0003
National Research Fund, and Union II 3. Young Scientists Project No02-220 / 2008, “Composite
materials for hydrogen storage based on magnesium with different carbon containing additives:
synthesis and study of their absorption and desorption properties, 5. Project "Promotion of
research in priority areas" No002-216 / 2008, "Nanostructured transparent ceramics as a new
media for tunable lasers", 9. Structural characterization and study of the electrical and catalytic
properties of newly synthesized 1morganic and organic-inorganic complex perovskites, 12.
Investigation of the behavior of composite materials 1n stress situations from the International
Space Station (ISS). (NSF, 2017, DM17 / 1), 13. New glass-ceramics doped with rare earths for
LED applications. (NSF, 2018, KP06 H29 / 10), 15. Innovative metal-carbon nanocomposites for
hydrogen storage, (NSF, 2018, KP-06-H27 / 9) (the numbering corresponds to 08 Project List).
Unfortunately, for the other projects listed on the 08 Project List, 1t 1s difficult to assess their

relevance to the "topic" of the competition from the information provided.

III. Compliance with the Minimal National Requirements under LDASRB article 2b and
RALDASRB Art. 1, Art. 1a and Table 1

The assessment of the compliance with the "Minimum national requirements for scientific,
teaching and/or artistic or sports activity for 4. Natural sciences, mathematics and informatics and
Professional field 4.2. Chemical Sciences" of the materials presented by Dr. Petar Tzvetkov 1s
based on the LDASRB and RALDASRB and the "Statute for the conditions and procedures for
the acquisition of scientific degrees and for the occupation of academic positions in IGIC - BAS",
related to the procedure for competitive selection and nomination at the academic position

"Associate Professor' are outlined 1in Table 1.

Based on the presented materials, the points in Indicator D are 237. However, after a
carcful review of the articles, I believe that the correct scoring 1s 239 points. The differences are
in works 1-3 of the list and are outlined below :

O1. S. Zaneva, P. Tzvetkov, Ts. Stanimirova, G. Kirov, Comparative study of the layered
double hydroxide minerals stability (2006) Comptes rendus de 1’ Acad emie bulgare des
Sciences, 59 (4), 393-398. 12 points — instead of 20 points, reason (Q4).

02. Nikolova, D., Edreva-Kardjieva, R., Gouliev, G., Grozeva, T., Tzvetkov, P. The state of
(K)(N1)Mo/y-Al,O3 catalysts after water-gas shift reaction 1n the presence of sulfur in the
feed: XPS and EPR study (2006) Applied Catalysis A: General, 297 (2), pp. 135-144.

25 points — instead of 20 points, reason (Q1).

03. Gabrovska, M., Edreva-Kardjieva, R., Tenchev, K., Tzvetkov, P., Spojakina, A., Petrov,

L. Effect of Co-content on the structure and activity of Co-Al hydrotalcite-like materials



as catalyst precursors for CO oxidation (2011) Applied Catalysis A: General, 399 (1-2),
pp. 242-251. 25 points — instead of 20 points, reason (Q1).

The sum of the points in indicator 11 (D) should also be adjusted to 92 points, because 46
citation are presented, all indexed 1n Scopus (I do not include the actual number of citations e.g.
of 187 because that would require a change of the documents). Table 1 shows that with the
submitted materials on the topic of the competition, Dr. Petar Tzvetkov fulfills both the minimum
criteria required by law LDASRB and RALDASRB and the additional criteria and requirements
of the "Statute for the conditions and procedures for the acquisition of scientific degrees and for

the occupation of academic positions in IGIC - BAS".

Table 1. Assessment of the Minimum required indicators/points required for the
appointment at the academic position of Associate Professor according to the LDASRB,
RALDASRB and the "Statute for the conditions and procedures for the acquisition of scientific
degrees and for the occupation of academic positions in IGIC - BAS", related to the procedure for
competitive selection and nomination at the academic position " (according to the submitted

materials of the competition) by Dr. Petar Tzvetkov.

S Position Position. Petar Tzvetkov,
Assoc. Prof. | Assoc. Prof. PhD
[HTI3PAC P-1GIC
A Indicatorl/Iloka3zaren 1 50 50 50
b Indicatorl/Iloka3zaren 2 - - -
B Indicators 3and 4 Iloka3arenu 3 100 100 107
niu 4
[ Sum of indicators 5-10 200 220 239
Cyma ot nokazarenure ot S 10 10
J1 Sum of points 1n indicator 11 50 60 92
CyMa OoT TOYKuTE B 1oka3are 11
E Sum of Indicator 12 to the last - - -
CymMma oT nokaszarenure ot 12 110
Kpas
K* Statute IGIC - BAS - 70 30

* The additional requirements of IGIC - BAS according to Art. Article 1a &. 3 of RALDASRB.



IV. Characteristics of the scientific, applied and pedagogical activity and values of the
submitted materials for the competition and their reflection in the scientific

literature

Dr. Petar Tzvetkov, participates 1n the competition with 23 scientific publications 1n
international publications, 17 of which 1n Impact Factors. The wvalue of the scientific
communications 1s revealed from their breakdown by quartile (Q): 7 articles in journals QI, 1 in
journals with Q2, 3 in journals Q3 and 8 1n journals s Q4. The total impact factor of the articles
with which Dr. Petar Tzvetkov, participats in the competition 1s 27.95, and the average 1s 1.64
(based on 23 and 17 works respectively). In nine of the scientific papers, Dr. Petar Tzvetkov, 1s
first author or last author (Articles 1, 7,9, 10, 17, 18, 21, 22, 23 of the list).

Dr. Petar Tzvetkov’s articles have reached a wide scientific audience. So far, a total of 249
citations have been noticed. From those citations 187 are from the articles presented in the
competition. The number of citations, significantly exceeds the ones required 1n the
RALDASRB and (P-IGIC) 25 and 30 quotes respectively. The attached list of all citations shows
that the articles by Dr. Petar Tsvetkov have a Hirsch index of 8 (as of 23.08,2019) only based on
materials presented for the competition. The distribution of the citations of the articles with which
Dr. Petar Tsvetkov participated in the competition 1s as follows: 182 1n articles in scientific
journals; 5 1n book chapters or in conference proceedings. Particular attention should be paid to
articles G9 and GD12 of the list, which have been cited 46 and 45 times, respectively. The results
of the research have been reported 37 times 1n scientific forums at home and abroad, including
sixX lectures and one seminar.

Dr. Petar Tzvetkov has participated 1n 14 scientific research projects funded by the NSF,
ESF (EC), BAS, which shows his ability to identify, justify and successfully solve a specific
scientific problem. Of these 14 projects, eight are directly related to the topic of the competition.
The variety of the employed methods and techniques for the synthesis, structural characterization
and 1nvestigation of the properties used 1n the scientific communications and projects state for the

broad interdisciplinary knowledge and practical experience of Dr. Tzvetkov.

V. Main scientific and applied contributions based on the submitted materials for the

competition

Dr. Petar Tzvetkov 1s clearly a scientist with experimental affinity and with contributions 1n
both the scientific and applied fields.

The main part of the production of Dr. Petar Tzvetkov falls into four directions (topics):



1. Characterization of the conditions for the synthesis and growth of single crystals and
production of transparent ceramics with optical applications.

2. X-ray diffraction studies of catalyst systems for o1l (fat) hydrogenation and other catalytic
reactions;

3. Structural characterization of perovskites;

4. X-ray diffraction studies of carbon materials.

The first topics encompasses publications 1-5 from the list of habilitation works. The
conditions for solid-state reaction synthesis, as well as the appropriate high-temperature solvents
for the growth of single crystals with the general formula Al,xInx(WO4)3, from solid solutions are
investigated in Work 1. The wide range of solid solutions formed between the various
representatives of this structural class makes 1t possible, by selecting a suitable solid solution
composition, to obtain different tungsten compositions with desired properties. The specific
structural parameters for each of the tested compositions were determined by the Rietveld method.
High-temperature X-ray powder diffraction was employed for the determination of the phase
transition temperatures for compositions Ino(W0O4)3, Ini 5Alo5(WO4)3 and Ini13Alp7(WO4)3. In Ref.
3, data on the thermal behavior of olivine-type germanates containing different amounts and
combination of Mg, Ca, L1, Zn, Sc was obtained. The results presented in the paper show that
none of the mvestigated germanates compositions, permits the growth of a single-crystal by
Czochralski, Bridgman-Stockbarger, or Kyropoulos methods. It was found that MgxGeOs,
CaxGeOs and L12ZnGeO4 melt congruently at very high temperatures, accompanied by significant
evaporation of GeQO,. All other germanium compositions melt incongruently, with phase
transitions occurring for LixMgGeO4 and LisGeO4, making 1t impossible for single crystals to
grow from their own melts. The main result of the study 1s that for all germanates with olivine
type structure the only possible way to obtain single crystals 1s by the high-temperature flux
method . In Work 5, the phases LiAlGeO4, L1GaGeO4 and ZnoGeOs (R3), L12CaGeO4 (1-42m),
CasGe3O11 (C-1) and 5Li1AIGe04.4Zn2GeOs (cubic) were successfully synthesized, and their
thermal behavior was 1nvestigated by DTA. Compounds were found to melt without
decomposition and without phase transitions (L1AlIGeOs, Zn,GeOs4, CasGe3;O;11, and
5SL1A1Ge04.4Zn2Ge04). For the first time, 1t has been proven that single crystals of these
germanates can be grown from their own melt. In ref. 2, a series of alkaline borates: NaxO.B»0Os,
Nay01.5.B203, Nax0,.B203 and L120.B>03, and alkaline molybdates: Na;O1.5.M003, NaxO2.MoO3
and L120.MoOs, were 1nvestigated as potential solvents for the growth of single crystals of

germanates. In work 4, vitreous phases from the systems CaO-Ge0O2-B203, CaO-GeO2-NaxB4O7



and Ca0O-GeO2-L1BO2 were obtained and investigated. Appropriate conditions for glass and glass
ceramics productions were found and absorption and emission in the range 1.1 - 1.6 um (potential
application as medical lasers) were investigated.

The topic X-ray diffraction studies of carbon materials (section 3, works 22 and 23 1n the
list) 1s a topic that has been experimented with, some experience has been gained, but 1s not
currently active.

X-ray diffraction studies of catalyst systems for oil (fat) hydrogenation and other catalytic
reactions can be divided into those related to layered double hydroxides (LDH) as precursors
(works 6, 8, 12, 14), based on diatomite or silica gel as carriers (11 , 13, 15) and Mo and W
containing catalysts (7, 9, 10).

The works related to the Structural characterization of perovskites ( works 16, 17, 18, 19, 20,
21) are a logical complement and continuation of the work conducted during Dr. Tzvetkov thesis
for the award of an educational and scientific degree "Doctor" "Synthesis and study of oxides with
perovskite type structure and crystallographic shear planes”. The works include the synthesis,
crystal structure solution and refinement and for different compositions: GdCol—xCrxO3 (x = 0,
0.33,0.5,0.67, 1), PrCo1xCrxO3 (x =0, 0.33, 0.5, 0.67 and 1), YCo1xFexO3 (x =0, 0.33, 0.5, 0.67
and 1), substitution of Y°" by Ca’" in the structure of YCoosFeos03;. Undoubtedly, this is the

topics in which Dr. Petar Tzvetkov recognizes as his own and fells at ease.

V1. Ciritical notes and comments

A number of inconsistencies in the presented documents are noted. No supporting
documents were presented for the participation of Dr. Petar Tzvetkov 1n the listed funded projects
and grants. Moreover, the List of Participation 1in Scientific Projects of Dr. Petar Tzvetkov 1s

ce

probably a direct copy-paste from a recent “attestation”. The list of publications for the
competition for the occupation of the academic position Associate Professor Assoc. Prof. Petar
Tzvetkov, 1s divided into "Publications on the topic of “Lasers” included for the habilitation
equivalency and those listed "outside the habilitation certificate”. Thus, 1t 1s left to the members
of the jury to assign the papers to the correct indicator 1ndicator of B, G from the
RALDASRB. The evaluation of the documents requires an in-depth analysis and breakdown of
scientific data, rank of journals, the source of the rank (scimago or web of science), the journals
[F, the citation literature by type of citation source, etc.. The provided documentation for this

competition includes a list of articles with which participates in the competition and a very scarce

data for performing the analyzes (e.g. no 1mpact factors are listed, etc.).



[ also have some stylistic notes. It usually leaves a good impression when the enclosed
lists follow a certain format, which (the format) in this case 1s completely absent between the
individual documents, and in many cases in single ones (see for example, the lists of citations).
A particular attention should be paid to the provided resume (CV), which might be a little more
detailled. It may include, for example, the candidate's previous job, awards, reviews,
organizational activities, etc. I would recommend to Dr. Petar Tsvetkov in the future to be
precise and accurate not only when conducting his research, but also in the preparation of the

documentation required for the different competitions (including funding ones).

However, these small critical remarks in no way affect the high quality of the scientific

and applied production of Dr. Petar Tzvetanov Tzvetkov.

My question to Dr. Petar Tzvetanov Tzvetkov 1s about his future work. How many topics
will he focus on, how many of the current topics will he continue and has he thought about

developing a new scientific one?

VII. Conclusion

Based on the presented scientific production from Petar Tzvetkov, PhD it can be concluded
that he 1s a researcher with a promising career, with the ability to solve problems in the field of
solid-state chemistry. His scientific work 1s conducted at a high scientific level and produces
original synthetic and experimental solutions, provides analyzes on the complex structural
processes 1n natural and synthetic crystalline, amorphous and composite solid-state systems.
Taking into account the criteria of LDASRB, RALDASRB and P-IGIC, I consider that the
documents submitted for the competition by the candidate Dr. Petar Tzvetkov are in compliance
with the mandatory criteria and indicators for occupying an academic position of "Associate

Professor". I strongly recommend the Scientific Council of IGIC - BAS to choose and appoint

Petar Tzvetanov Tzvetkov, PhD

b,

the academic position “Associate Professor” 4. Natural sciences, mathematics and

informatics, professional field 4.2. Chemical Sciences (Solid-state chemistry) at IGIC -BAS.

Sofia, 23.08.2019 r.

prof. B. Shivachev, PhD



