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1. General description of the procedure and the doctoral student

This review is prepared in response to order Ne P-561/30.03.2022 issued by the Rector of the
Medical University (MU) of Plovdiv. The presented set of materials in electronic format is in
accordance with Art. 70 (1) of Section I. Acquisition of educational and scientific degree "DOCTOR"
and scientific degree "DOCTOR OF SCIENCE" at MU-Plovdiv, Regulations of MU-Plovdiv from

28.01.2021 and includes the following documents:
- Doctoral student’s CV in European format.
- Copy of the diploma for completed master’s degree.
- Orders for enrollment in doctoral study and for accomplishment of the doctoral study.

- Order for conducting an examination of the individual plan and the respective protocol for
completed doctoral minimum in the specialty.

- Doctoral thesis.
- Extended abstract of doctoral thesis.

- Records of the departmental council for preliminary discussion of the dissertation and the
decisions taken for opening the procedure for public defense of doctoral thesis.

- List of scientific publications.

- Copies of scientific publications.
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- List of participations in scientific forums.
- Declaration of originality and authenticity of the attached documents.

The doctoral student has submitted 5 scientific publications, all of which are on the topic of the
dissertation and are accepted for review.

According to the available documents, all the requirements and legal deadlines for acquiring
the scientific degree 'Doctor of Philosophy' are met.

2. Biographical information about the doctoral student

Danail Hristov was born on January 10, 1994. In 2017 he graduated as a bachelor of Medical
Chemistry at the Faculty of Chemistry of the University of Plovdiv "Paisii Hilendarski". In 2018 he
received a master's degree in Food Chemistry.

He was enrolled as a full-time PhD student at the Department of Chemical Sciences, Faculty of
Pharmacy of MU-Plovdiv on February 28, 2019, and a procedure for public defense of the doctoral
thesis was opened on February 16, 2022. Fluent in English and German.

3. Assessment of topicality of the doctoral thesis and relevance of the aims and objectives
to the field of research

The dissertation is dedicated to a current topic in a field of practical interest. The PhD thesis is
devoted to the study of new extraction-chromogenic metal-containing systems in order to establish
the possibility of selective extraction isolation of a certain metal ion and its subsequent spectropho-
tometric determination. The research is focussed on the development of new, accessible analytical
methods that provide lower limits of detection of metal ions. Therefore, the problem considered in the
PhD thesis is relevant and significant, and the results obtained have a potential for application in the
analytical practice.

4. Knowledge of the problem

In the section “Literature Review” Danail Hristov presented a thorough and critical review,
covering 199 sources. This part of doctoral thesis is well-structured and shows the ability of the
doctoral student to systematize and critically analyze literature data. Danail Hristov has managed to
show the relevance of the topic. He has highlighted the problems in scientific and applied aspect to
achieve high selectivity in the extraction-spectrophotometric determination of trace amounts of metal
ions.

The aim is clearly defined, and the objectives for its achievement are specifically set.

5. Research methodology
The methods and approaches adopted in the experimental work are appropriate for solving the
tasks and achieving the goal of the dissertation. The procedures are correctly described in detail.



6. Characteristics and evaluation of the dissertation

The dissertation covers 121 pages, contains 58 figures and 26 tables. The Reference list in-
cludes 199 items (176 in Latin). The thesis is purely experimental, written in good scientific lan-
guage, concise and clear. It is structured according to the requirements of this type of scientific work
and includes the following well-balanced sections: Introduction, Literature Review; Purpose and
tasks, Materials and Methods, Own research, Conclusions, References.

The chapter “Literature review” does not exceed the recommended 1/3 of the total volume and
is relevant to the target study. The aim of the present dissertation is research on eleven
extraction-chromogenic systems for determining trace amounts of the following metal ions: VY, Co'!,
Ni', Ga™, Ag'. The set tasks are feasible and properly arranged.

The presentation in the chapter "Own research" follows the order in which the research tasks of
the dissertation are formulated. The research was conducted logically and consistently. The presented
results and their analysis are original, the experimental studies were performed precise-
ly. The doctoral student possesses knowledge within the field of inorganic chemistry, analytical
chemistry and physical chemistry, which indicates the interdisciplinary nature of the study.

With regard to some of the studied extraction-chromogenic systems, the doctoral student could
present a more in-depth discussion on the analytical characteristics, in order to highlight the results
achieved.

7. Contributions and significance of development for science and practice

The dissertation contains original contributing research.

Eleven liquid-liquid extraction systems involving d- or p-metal ions (Ga' , Co™, V¥, Ni', Ag)
and ion-association reagents (XMH, BZC, A336, TV) were studied. Optimal extraction conditions
were found: pH, reagent concentration and extraction time. The extraction processes were
quantitatively characterized by extraction constants (Kex), distribution ratios (D) and fractions
extracted (E%).

The composition of the extracted complexes was determined using various methods. Chemical
equations of the complexation and extraction processes were proposed. The influence of side ions on
the extraction of colored products in systems involving Ni'' and Ag' were studied. The selectivity of
the system for Ag' was found to be higher than that achieved by other authors using an alternative
tetrazolium salt (TTC). In addition to determining trace amounts of the target metal ions (Ga"! , Co!.
VY, Ni", Ag'), some of the studied systems have the potential to be used to determine the cationic
[ARs included in the extracted ion association complexes.

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

Danail Hristov has performed significant in volume and quality experimental work. The dis-
sertation presents 10 generalized conclusions, which can be classified as novelties for science and
enrichment of existing knowledge for extraction-chromogenic systems with potential practical sig-
nificance.
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8. Evaluation of the publications on the dissertation

The dissertation is based on 5 scientific papers, all in journals with Impact Factor. Three articles
were published in Acta Chimica Slovenica, and the other two were published in Russian Journal of
General Chemistry (Q3). The total IF=6.32 is an objective assessment of the quality of the
experimental work. In three of the publications the doctoral student is the first author; in the other two
articles he is the second author. The total number of points is 75 and exceeds more than twice the
required minimum of 30 points.

In addition, the doctoral student has participated in 5 scientific forums and 1 research project.

The publishing activity of Danail Hristov meets all the requirements for the specific scientific
area.

9. Personal participation of the doctoral student

The results and contributions presented in the dissertation are undoubtedly a personal merit of
the doctoral student, achieved under the expert guidance of his supervisor.

10. Extended abstract of the doctoral thesis

The extended abstract provides sufficient information and accurately reflects the main scien-
tific findings and contributions of the dissertation.

11. Critical remarks and recommendations

Danail Hristov has complied with the recommendations made to the extended department
council and he has made a precise editing of inaccuracies and technical errors in the dissertation.

In my opinion, some of the results achieved could be compared with the data of other authors:
such a comparative analysis would clearly emphasize the merits of the dissertation.

[ have the following questions:

I / On page 63 in Table III1]. the characteristics of the complexes for
extraction-spectrophotometric determination of VV are presented. For the V¥ — MTAR — BZC —
water — chloroform system, a linear concentration range is 0.034-2.5 pg cm™ 3. How would you
explain the given value of LOQ =0.10 pug cm™3?

2/ In the dissertation, you conclude that 6-hexyl-4-(2-thiazolylazo) resorcinol (HTAR), which
is still insufficiently studied, has some advantages as an extraction spectrophotometric reagent. Do
you have data from experiments with HTAR and other metal ions?



12. Personal impressions

I don't know Danail Hristov personally. Based on its report on department council and the
materials provided, I remain convinced that he is a motivated young man who has the potential to
continue to develop in the chosen research field.

13. Recommendations for future use of dissertation contributions and results

I would recommend carrying out experiments in order to prove the practical applicability of the
results (quantitative spectrophotometric determination of at least one of the studied metal ions in a
real /certified sample).

CONCLUSION

The dissertation contains scientific and applied results, which represent an original contribution
to science and meet all the requirements of the Law on the Development of Academic Staff in the
Republic of Bulgaria (LDASRB), the Regulations for the implementation of LDASRB and the
Regulations of MU-Plovdiv. The presented materials and dissertation results fully comply with the
specific requirements of MU-Plovdiv.

The content of the reviewed dissertation shows that the doctoral student has in-depth theoret-
ical knowledge and professional skills in the field of Inorganic Chemistry, demonstrating qualities
and skills for independent research.

Due to the above, I confidently give my positive assessment of the research presented by the
above reviewed dissertation, extended abstract, results and contributions, and consider reasonable to
propose to the honored scientific juri to award the educational and scientific degree 'Doctor’ to
Danail Georgiev Hristov in Area of higher education 4. Natural sciences, mathematics and infor-
matics, Professional field 4.2. Chemical sciences, Doctoral program Inorganic Chemistry.
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