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STATEMENT

by Assoc.Prof. Zdravka Yancheva Velkova, PhD
Department of Chemical Sciences, Faculty of Pharmacy, Medical University - Plovdiv

member of the academic jury set to render a decision on a procedure for the acquisition of
academic degree Doctor of Philosophy (PhD) according to the Classifier of the areas of higher
education 4. “Natural sciences, mathematics and informatics”, professional field 4.2. “Chemical
sciences”, Doctoral program “Inorganic Chemistry”

Author: Danail Georgiev Hristov

Form of doctoral studies: full-time study

Topie: Extraction-Chromogenic Systems Based on Ion-Association Reagents
Supervisor: Assoc. Prof. Kiril Gavazov, PhD

1. General presentation of procedure and the doctoral student

This statement is prepared in response to order No P-561/30.03.2022 issued by the Rector
of the Medical University - Plovdiv. The package of materials presented to me in electronic form,
for acquiring the academic degree “Doctor” is in accordance with the Act on Development of
Academic Staff of the Republic of Bulgaria (DASRB), the Regulations for its implantation and
the Regulations for Academic Development of MU — Plovdiv (2021) and includes all necessary
documents.

Danail Hristov graduated from Plovdiv University “Paisii Hilendarski” where in 2017 he
received a bachelor’s degree in Medicinal Chemistry, and in 2018 — a master’s degree in Food
Chemistry. Danail Hristov was enrolled as a PhD student at the Department of Chemical Sciences
on February 28, 2019, and a procedure for public defense was opened on February 25, 2022.

From October 2018 to September 2019, he held the position Assistant Professor at the
Department of Chemical Sciences, Faculty of Pharmacy, Medical University — Plovdiv.

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

Determining the content of various metal ions in matrices is an important analytical task
that requires methods of analysis that are characterized by speed, simplicity, low limits of detection
and accuracy. In many cases, the direct use of instrumental methods of analysis is limited, which
is due to two reasons: the determination of concentrations is lower than the limits of determination
and the presence of matrix effects. This requires a stage of preliminary separation and
preconcentration, which in combination with an instrumental method of analysis, allows the
determination of concentrations that can be several orders of magnitude lower than the limits for
detection of a direct method. Liquid-liquid extraction, along with solid phase extraction, is one of
the most common methods of separation and concentration.
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The goal of the dissertation is clearly stated — “studies of extraction-chromogenic systems
containing metal ion (Ga (III), Co (II), V (V), Ni (II), Ag (I)), ion association reagent (XMH -
xylometazoline hydrochloride, BZC - benzalkonium chloride, Aliquat 336, TV - tetrazolium
violet) and additional reagents to ensure the formation of colored products (ADR - azo derivatives
of resorcinol or SCH - semicarbazide hydrochloride). Four ADR were used - 4-(2-pyridylazo)
resorcinol (PAR), 4-(2-thiazolylazo) resorcinol (TAR), 5-methyl-4-(2-thiazolylazo) resorcinol
(MTAR), and 6-hexyl-4-(2-thiazolylazo) resorcinol (HTAR)). Semicarbazide hydrochloride was
used in the system involving Ag (I) ions.

To achieve this goal, six specific tasks have been set.

The topic of the dissertation is relevant, both from a theoretical and practical point of view
and has the potential for future research and application in chemical analysis.

3. Knowledge of the problem

The literature review is presented in 20 standard pages and covers 104 literature sources
(30 were published after 2011), of which 19 are in Cyrillic and the remaining 85 - in Latin. The
design of the review and the systematic presentation of the information in it show that the doctoral
student is familiar with the developed topic.

4. Research methodology

The main method in the present dissertation is extraction spectrophotometry. The
experimental procedures for determining the optimal conditions for extraction of the complexes of
gallium, cobalt, vanadium, nickel and silver, the ratios of the distribution of ionic associates and
the degrees of extraction are described. The methods for determining the composition of the
complexes and the equilibrium constants are correctly selected. The experimental researches are
correctly structured, the separate stages are in logical sequence, which is a prerequisite for
successful realization of the set goal.

5. Characteristics and evaluation of the dissertation, conclusions, and contributions

The dissertation is 120 pages long and is illustrated with 50 figures, 29 tables, and 3
schemes. The bibliography includes 199 literary sources. The dissertation is structured as follows:
Introduction; I. Literature review; II. Purpose, scope, and tasks; III. Own research; IV.
Conclusions, and generalizations. A list of scientific publications on the dissertation, participation
in scientific forms and projects, as well as a declaration of authenticity of the results are presented.
The dissertation does not have a separate part for the results and discussions. They are presented
in Section IIl. Own research (subsections III.2 to II.6). Eleven new extraction-chromogenic
systems were studied - 2 systems involving Ga (III), 1 system involving Co (II), 6 systems
involving V (V) and one system involving Ag (I). The research in each of the subsections is of the
same type and comes down to determining the optimal conditions for extraction (pH,
concentration, time), the composition of the formed complexes, the equilibrium constants and the
analytical characteristics of the system.The effect of foreign ions in systems involving Ni (II) and
Ag (I) ions has been studied. It makes a good impression that each subsection ends with a short
conclusion, which summarizes the obtained experimental results. I believe that the presented ten



conclusions and summaries are based on reliable experimental data. The obtained results have
competently interpreted and discussed.

The contributions of the dissertation thesis can be classified as scientific and applied
research, they can be summarized as follows:
Scientific Contributions:

— Eleven new extraction-chromogenic systems were studied. The composition of the
extracted complexes was determined, chemical equations of the complexation and
extraction processes were proposed. The extraction processes were quantitatively
characterized by extraction constants, distribution ratios and fractions extracted.

— A difference was found in the extraction of the same anionic complex, depending on the
type of ionic association reagent.

— It was found that during the complexation of MTAR with Co (II) in the absence and
presence of BZC, the degree of oxidation of the metal cation changes.

- A system with a poorly studied extraction-chromogenic reagent HTAR was studied.

Applied Research Contributions

— For all studied liquid-liquid extraction systems, optimal conditions for conducting
extraction-spectrophotometric measurements and analytical characteristics are established,
which are of interest for analysis of metal ions in real objects.

— Some of the studied systems can be used for the determination of xylometazoline chloride
and benzalkonium chloride.

6. Evaluation of the dissertation publications and the personal contribution of the doctoral
student
Danail Hristov has presented 5 scientific publications on the dissertation, in 3 of them she

is the first author. All articles are published in journals, referenced and indexed in the global
databases of Scopus and Web of Science, of quartile Q3, according to SCImago Journal & Country
Rank. One citation has been noticed. The doctoral student has participated in 5 scientific forums,
three of which are international.
7. Assessment of the extended abstract of the doctoral thesis

The extended abstract is prepared according to the requirements and reflects the content
of the dissertation.
8. Critical notes and recommendations

[ have no critical remarks regarding the results obtained and the formulated conclusions.
However, I present the following remarks, which in no way diminish the value of the presented
dissertation:

— The literature review is short. Several methods have been used to determine the
composition of the complexes and to calculate the equilibrium constants, but the principle
has not been presented for any of them.

— It is not clear how the type and concentration levels of interfering ions were chosen for
systems involving Ni (II) and Ag (I) ions (Subsection III.5, Table III.14; Subsection I11.6,
Table I11.19).



— Technical errors, inaccurate expressions, etc. have been noticed. For example, the sections

Introduction and Conclusions and abstracts cite literature sources; in section I11.6.2.7.

(p.92) the expression "Calibration graph parameters" is not appropriate.

9. Conclusion

The presented dissertation contains scientific and applied research results that represent an
original contribution to science and meet all the requirements of the Academic Staff Development
Act in the Republic of Bulgaria, the Regulations for its implementation and the Regulations for
Academic Development of MU - Plovdiv (2021).

The doctoral student has acquired knowledge and competencies in the field of Inorganic
Chemistry, shows qualities and skills for conducting independent research.

Based on the analysis of the research and the presented scientific publications, I give my
positive evaluation and recommend that the distinguished members of the scientific jury to award
Danail Georgiev Hristov the educational and scientific degree "Doctor" in area of higher education
4. Natural sciences, mathematics and informatics, professional field 4.2. Chemical sciences
(Inorganic chemistry).
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