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REVIEW
by Prof. Bogdan Stavrev Ranguelov, Institute of Physical Chemistry, Bulgarian Academy of
Sciences, member of scientific jury — competition on academic position “Associate
Professor”, speciality physical chemistry, MU-Plovdiv, Faculty of Pharmacy, Dept. Chemical
Sciences, published in SG-number 111/31.12.2021

The competition on academic position “Associate Professor”, speciality physical chemistry,
MU-Plovdiv, Faculty of Pharmacy, Dept. Chemical Sciences, is announced in SG-number
111/31.12.2021. One candidate only participates in this competition, namely Assist. Prof.
Nikolina Petkova Milcheva, PhD.

The presented materials for participation in the competition procedure are complete, well
structured and collected, described in details with attached evidence materials and in
accordance with the requirements of the Regulations for the structure and activities of MU-
Plovdiv, the Rules for Academic Development in MU-Plovdiv and allow evaluation of the
candidate participating in the competition.

I. Analysis of the career profile of the candidate.

Nikolina Petkova Milcheva graduates from Plovdiv University, Faculty of Chemistry, as MSc
in organic chemistry in 2001. She starts to work at Institute for food research and
development — Plovdiv, as research associate, and since 2011 she starts scientific and
pedagogical work in MU-Plovdiv in the field of general and inorganic chemistry,
physical chemistry and colloidal chemistry and bioinorganic chemistry as assistant
researcher and since 2016 as assistant professor. In 2013 she defends PhD (thesis in
inorganic chemistry), Faculty of Chemistry, Plovdiv University. It is worth to mention
the specializations and joint research collaborations in Marseille University, France,
Brno University, Czech Republic, Georgia University, USA — it is obvious that these are
definitely fruitful collaborations, leading to joint cooperation and joint published
articles, as it is seen from the presented list of publications. In addition, the candidate
is an administrative assistant of the Department of Chemical Sciences, a member of
the committee for preparation of a self-assessment report for re-accreditation of a
doctoral program in "Physical Chemistry", head of international cooperation and
project activity of the Department of Chemical Sciences.

Il. General description of the presented data materials.

Nikolina Milcheva presented all necessary documents and relevant evidence to them in
accordance with the requirements of ZRASRB, Regulations of MU-Plovdiv and the
Regulations for Academic Development at MU-Plovdiv: CV, PhD diploma, abstracts,
articles on habilitation thesis, list of publications, list of citations and reviews, list of
participations in international and national projects, self-reference on original
scientific contributions, abstracts and copies of publications, etc. The materials

Page 1 of 4



presented for participation in the competition are complete, very well structured and
described in details with attached evidences.

lll. Evaluation of the scientific activity and overall academic career.

In the competition for Associate Professor position, the candidate participates with 18 articles
in scientific journals with IF and one article in process of publication (also with IF), as well as
1 chapter in book. The check at the time of writing of this review, shows that the article in the
process of publication has already been published - reference Metals 2022, 12, 474.
https://doi.org/10.3390/met12030474. The publications cover a period that includes twice
maternity leave. It is noteworthy that half of the publications are in collaboration with
international scientific teams. There are also 50 citations (excluding self-citations), and in
recent years there has been a significant increase in the number of citations per year, and the
Hirsch factor of the candidate is five.

In general, the scientific and applied scientific contributions of the candidate can be classified
in the main areas of physical chemistry, namely: thermodynamics and phase diagrams,
thermochemistry, electrochemistry, colloid chemistry.
The candidate's scientific contributions are in the study of (i) binary and ternary alloys and in
particular thermodynamic evaluation of calphad method phase diagrams for Fe—B-V, Fe—B-
Si, Fe—B~Ti, Ag-Sn—Zn systems, and Ni-Sn—Zn, Ni-Sn—Bi; (ii) synthesis of alloys - lead-free
solders with nano- or micro-dimensions, synthesis of ternary alloys Ni-Sn—Zn and Ni—Sn—Bi
for high temperature solders, multicomponent alloys promising for industrial application
(basic components Al, Cu, Sn, Bi, Nd), ternary bulk alloys and strips of the Al-Si—Zr system; (iii)
thermochemical studies with DTA, DSC, as the temperatures of the ternary eutectic reactions
were determined, and for the Al-Si-Zr system eutectic and liquidus temperatures were
registered and their respective enthalpies were presented; (iv) Experimental studies on phase
diagrams with optical and electron microscopy are related to the Ni-Sn—Zn and Ni-Sn—Bi
systems, where evidence has been found for the formation of two hitherto unknown Ni-Sn—
Zn three-component phase, a new three-component phase Al-Cu-Nd, etc.; (v) the kinetics of
oxidation of Al=Si—Zr ternary alloys was studied by thermogravimetric analyzes; (vi) corrosion
tests and biocompatibility tests; (vii) study of liquid-liquid extraction systems and coagulation
temperature extraction systems. The applied contributions are related to the synthesis of
high-temperature alloys, their phase diagrams, thermochemical and mechanical properties —
(i) nano- and micro-dimensional lead-free precursors based on classical methods of wet
chemistry, a new database of boron-containing steels, the third element of which is
respectively: V, Si, Ti, lead-free solders, high-temperature solders; (ii) “green"
spectrophotometric methods for the determination of total vanadium based on extraction at
coagulation temperature, "green" spectrophotometric methods for the determination of
copper, etc. It should be emphasized again that all 18 articles are in impact factor scientific
journals.

The candidate has participated in eight national research projects and four international
projects.
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IV. Evaluation of the habilitation thesis, or equal weight publications.

The candidate presents four equivalent publications of a habilitation thesis (monograph), two
of them in the Journal of Molecular Liquids and two in the Metals magazine of MDP, and all
four articles fall into quartile Q1. In general, these are works concerning (i) the so-called
"green" analytical procedures to determine the optimal conditions for vanadium extraction;
(i) studies of three-component Al-Si—Zr bulk and strip samples; and (iii) studies of silver-
modified anodised aluminum substrates for applications as biomaterials. My assessment of
the presented publications is that they are equivalent to a monogra ph, present the candidate
as a skilled experimenter, but also as a scientist with a taste for simulation (model) research,
which is always a good combination.

V. Citing of the publications.

Fifty citations in scientific journals referred by Scopus - exceeds the requirements and
shows good recognition and relevance of the scientific fields in which the candidate
works.

VI. Overall evaluation of the pedagogical (teaching) activity.

The average annual workload of the candidate in terms of teaching is over 125%, which
shows sustainability in the work of the candidate with a very good assessment of the
contribution to the scientific development of the Department of Chemical Sciences at
MU-Plovdiv and to improving the learning process, too. The candidate participates in
the competition as co-author of four textbooks for students.

VII. Critics and suggestions to the candidate.

| have no critical remarks about the candidate’s scientific activity and work. |
recommend to continue with research in various scientific topics, both experimental
and model (simulation) research, to continue to participate in the preparation (editing)
of textbooks.

VIIl. Overall evaluation.

My general evaluation of the scientific and teaching activities of assistant prof.
Nikolina Milcheva is definitely positive. Based on the analysis of the presented
documents, it is clear that the applicant meets and significantly exceeds the minimum
national requirements for academic position "Associate Professor" and specific to MU
- Plovdiv requirements set out in the Regulations for Academic Development at the
Medical University - Plovdiv.
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IX. Conclusion.

The applicant assistant prof. Nikolina Milcheva fully meets the National requirements for
academic position "Associate Professor" and specific to MU - Plovdiv requirements set
out in the Regulations for Academic Development at the Medical University - Plovdiv.

Thus, | declare my positive opinion _and strongly recommend the members of the
Scientific Jury to give Nikolina Milcheva the academic position of "Associate Professor"
in the scientific specialty of Physical Chemistry, for the needs of MU-Plovdiv, Faculty
of Pharmacy, Department of Chemical Sciences.

03.05.2022 .

This reviewl|is prepared by:
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Prof. Bogdan Ranguelov,
Institute of Physical Chemistry, BAS
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