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1. General presentation of the procedure and the doctoral student

Pursuant to Order Ne P-561/30.03.2022 of the Rector of the Medical University - Plovdiv and
Minutes of the first meeting of the Scientific Jury, held on 01.04.2022, I was appointed a member of
the Scientific Jury (reviewer) to provide a procedure for defense of a dissertation on the topic
"Extraction-chromogenic systems based on ionic association reagents” for obtaining the educational
and scientific degree " PhD " in the field of higher education 4. Natural Sciences, Mathematics and
Informatics, professional field 4.2. Chemical sciences, doctoral program Inorganic chemistry. The
author of the dissertation is Danail Georgiev Hristov - PhD student in full-time education at the
Department of Chemical Sciences, with supervisor Assoc. Prof. Kiril Gavazov, Ph.D., Medical
University - Plovdiv.

The presented set of materials on electronic media is in accordance with Article 70 (1) of Sec-
tion I. Acquisition of educational and scientific degree " PhD " and scientific degree "DOCTOR OF
SCIENCE" at MU-Plovdiv: Regulations of MU-Plovdiv from 28.01.2021 and includes the following
documents:

— Application to the Rector of MU-Plovdiv for disclosure of the procedure for defense of the

dissertation

—  CV in European format with the signature of the doctoral student

— notarized copy of higher education diploma

— orders for enrollment in doctoral studies and for deductions with the right to defense

— order for conducting an exam from the individual plan and a corresponding protocol for

passing an exam or a doctoral minimum in the specialty

—  Minutes of the Department Council for preliminary discussion of the dissertation work and
the decisions taken for opening the procedure and for the composition of the scientific jury
dissertation workarropedepar
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— list of scientific publications on the topic of the dissertationkonus Ha 5 HayuHu ny0su-
Kaluu

—  list of participations in scientific forums

—  declaration of originality and authenticity of the attached documents

2. Brief biographical data about the doctoral student

Danail Hristov obtained a bachelor's degree in medical chemistry from the Faculty of
Chemistry at the Paisii Hilendarski University of Plovdiv in 2017, and the following year she
graduated with a master's degree in food chemistry from the same university. He is a full-time
doctoral student at the Department of Chemical Sciences at the Faculty of Pharmacy of the Medical
University - Plovdiv in the period February 28, 2019 - February 16, 2022.

3. Relevance of the topic and expediency of the set goals and objectives

The research in the presented dissertation is important both for the development of modern
fundamental and applied preparative chemistry and for analytical laboratory practice. The
dissertation is aimed at research of new systems for liquid-liquid extraction with participation of d- or
p-metal ions (VY, Co'", Ni", Ga'"", Ag") and reagents for ionic association. The work is directly related
to the achievement of selective and sensitive spectrophotometric determination of trace amounts of
these metal ions.

The results have potential application in analytical laboratory practice for determining low
concentrations of biologically important metal ions in medical, pharmaceutical, industrial and others.
samples.

In this light, I believe that the topic of the dissertation is relevant and promising.

4. Knowledge of the problem

The literary review is purposeful on the topic of the dissertation, analytically presented and
logically focused on the goal and tasks set by the doctoral student. The dissertation is written on 121
pages and refers to 199 literature sources, which shows that Danail Hristov has in-depth theoretical
knowledge in the field of research and is well aware of what has been achieved worldwide. The main
goal of the dissertation and the resulting research tasks are clearly stated.

5. Research methodology

The Materials and Methods section correctly describes the materials, apparatus and methods
used in the experiments. Properly selected methods for solving the tasks allow to achieve the goal of
the dissertation.

6. Characteristics and evaluation of the dissertation

The dissertation is written in a clear and scientific style. All abbreviations used are displayed on
a separate page, which facilitates the use of the dissertation. The dimensions of all quantities used are
uniform and are expressed in Sl-system.

The dissertation is constructed classically - five sections are formed: Literary review (22
pages); Purpose, scope and tasks (2 pages); Own research (65 pages); Conclusions and
generalizations (2 pages); References (199 sources). In terms of volumes, the individual sections are
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well proportioned. The dissertation includes a significant amount of experimental material and
analytical interpretation of the results.

The first essential part of the dissertation is a well-structured and developed literature review.
dedicated to the problems with which the research is engaged. The section Literary Review shows the
good theoretical preparation of Danail Hristov, his ability to clearly formulate the purpose of the
dissertation and the resulting research tasks, as well as to use a research approach in planning research
in the dissertation. The doctoral student is well acquainted with the problem and sufficiently
appreciates the literary material that has served him to concretize the goal and objectives for its
achievement.

The Own research part is organized in such a way as to correspond to the formulated research
tasks. This section of the dissertation testifies to the in-depth knowledge of the problem by the
doctoral student, which allowed him to structure and develop the research properly. The comments on
the experimental results are made in a scientific style, quite comprehensively and testify that Danail
Hristov masters and uses the specific terminology appropriately. achievement.

A significant part of the experimental results has been systematized by the doctoral student in
tables, which gives a concise look to the presentation and allows for easy orientation in the material,
for comparison and evaluation of data. The figures presented are also of good quality, clear, legible
and aesthetically pleasing.

The adopted research approach, the structure, presentation and relevance of the results in this
part of the dissertation give me reason to conclude that the doctoral student has mastered the
theoretical foundations, works well with terminology. shows analytical thinking and can summarize
and interpret received results.

7. Contributions and significance of development for science and practice

The dissertation contains scientific and scientific-applied data, which represent an original
contribution to science. The following contributions are available:

* Eleven liquid-liquid extraction systems involving d- or p-metal ions (VV, Co", Ni", Ga"', Ag")
and ion association reagents (XMH, BZC, A336, TV) were studied.

* The optimal extraction conditions were found: pH, reagent concentration and extraction time.
The extraction processes are quantified by extraction constants (K.y), distribution ratios (D) and
extraction rates (£%).

* The spectrophotometric characteristics of the extracted substances - Amay, &mar and Sandell
sensitivity were found.

» The composition of the extracted complexes was determined using various methods.
Chemical equations of the complexation and extraction processes are proposed.

* It has been found that different ionic association reagents exhibit individuality in their use for
the extraction of the same anionic complex. For example, the use of BZC instead of XMH results in
dimerization of the extracted V" triple complex with MTAR: [(BZ *) [VO2 (MTAR)]] 2.

* It has been found that in the Co" — MTAR — water — chloroform and Co'' = MTAR — BZC —

by air oxygen, forming stable chelates: [Co''l

water — chloroform systems, cobalt is oxidized to Co
(HL") (L*)]% and [Co™ (L*) 2] ~.

* The influence of side ions on the extraction of colored products in the systems involving Ni'
and Ag' has been studied. The selectivity for the Ag' system was found to be higher than that achieved

by other authors using an alternative tetrazolium salt (TTC).
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* The ionic liquid (A336) dissolved in isobutanol was used in the extraction-chromogenic
system for Ni''. This organic solvent is less toxic than the solvents commonly used to improve the
physicochemical properties of A336 (eg benzene, carbon tetrachloride, chloroform, toluene, xylene
and kerosene).

« Apart from determining trace amounts of target metal ions (Ga'"", Co", VY, Ni'' and Ag'), some
of the systems studied have the potential to be used to determine the cationic reagents included in the
extracted ionic associates.

e For the first time, systems involving a new extraction-chromogenic reagent, HTAR, have
been studied.

The generalized conclusions indicated by the doctoral student have a scientific-applied
character. The reason for this conclusion is the fact that the obtained results reveal possibilities for the
development of methods for selective high-sensitivity spectrophotometric analysis of some metal
ions.

In summary, the research in the presented dissertation is conducted at the scientific level and
the results obtained are scientific and applied.

8. Evaluation of the dissertation publications

The dissertation is based on 5 scientific publications, all in international publications with
impact factor (Q3). The overall IF is 6.3, which is a very good testament to the importance of
research. The collected 75 points for published articles exceed the minimum criteria for this indicator
(30 points) for obtaining the educational and scientific degree " PhD " in the field of higher education.
4. Natural sciences, mathematics and informatics, professional field 4.2. Chemical sciences.

From a scientometric point of view, the dissertation meets and exceeds the criteria of
MU-Plovdiv for ONS "_Doctor of Philosophy " in MU-Plovdiv in professional field 4.2. Chemical
sciences.

9. Personal participation of the doctoral student

[ consider the personal participation of the doctoral student to be significant. The doctoral
student is the first author in three of the articles, which is indicative of his major contribution to the
work. The doctoral student has participated in 5 scientific forums, where he presented most of the
results in this dissertation.

10. Abstract

The presented abstract reliably reflects the main results, summaries and conclusions of the
dissertation.

11. Critical remarks and recommendations

The remarks and recommendations made by RUNS have been taken into account and

inaccuracies have been eliminated. I have no significant critical remarks regarding the dissertation
and the abstract.

12. Personal impressions

Without knowing the PhD student personally, from the presentation made by RUNS and the
provided defense materials, as well as his attitude to the remarks and re-orders, I believe that he is a
researcher with good theoretical training and ability for independent research.



13. Recommendations for future use of dissertation contributions and results

[ recommend Danail Hristov to continue with the same diligence and desire to work and prove
in the scientific community.

CONCLUSION

Based on the above and taking into account the requirements of the IAS in the Republic of
Bulgaria and the Regulations for the application of the IAS of MU-Plovdiv, 1 believe that the
dissertation meets all requirements for this type of research and I strongly believe. I propose to the
esteemed members of the scientific jury to award the educational and scientific degree ‘Doctor of
Philosophy” of Danail Georgiev Hristov in the field of higher education 4. Natural sciences,
mathematics and informatics, professional field 4.2. Chemical sciences (Inorganic chemistry).
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