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OPINION 
 

Prof. Dr. Ana Iovkova Proykova, Doctor Habil 
Sofia University “St. Kliment Ohridski ”  

a member of the jury in defending the scientific degree  "doctor of sciences" at 
the Shumen University "Bishop Konstantin of Preslav" 

in professional field 4. Natural sciences, mathematics and informatics 
 4.2 Chemical Sciences 

on 
the dissertation entitled "Chemical and geochemical modeling. Theory and 

Practice. ” by Prof. Dr. Christomir Christov 
 
 

1. General presentation  

 

The opinion was prepared in accordance with the requirements of the Law 

on the Development of the Academic Staff in the Republic of Bulgaria - 

ZRASRB, the Regulations for the implementation of the ZRASRB and the 

Regulations for the Development of the Academic Staff at the Shumen 

University “Bishop Konstantin of Preslav”. 

The dissertation was discussed at the approbation seminar by the 

members of the Department of Chemistry on September 13, 2019 and 

positively evaluated by all members. With the decision of the Faculty Council, 

the dissertation was announced for a public defense to be awarded with the 

degree of Doctor of Science. 

 

2. Scientific problem and its relevance to the contemporary research 
 

Prof. Dr. Hristov's research is aimed at creating thermodynamically-based 

models for stable and meta-stable phase equilibrium in natural and industrial 

systems of particular importance to ecology and industry. The models 

developed were based on the Pitzer’s approach (Pitzer K., J. Phys. Chem. 

1973, 77, 2, 268-277) for the interionic interaction, using all available 

experimental data for the entire concentration interval of the solutions. 

Professor Hristov's publications on the topic date back to 1994 and include 

2019. According to the Google scholar database, Professor Hristov's works - 

a total of 87 articles, reports, summaries in identified sources have been cited 

over 1000 times, and  their Hirsch index is h = 20 for the whole period. 
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Interest in the subject is alive to this day, as computer thermodynamic 

models describing the behavior of solutions and equilibrium between solid-

liquid-gas phases are widely used. 

The impact of Prof. Hristov's scientific publications can be traced through 

expressed acknowledgements of his work in the specialized literature in the 

field of thermodynamics of electrolyte solutions. One example of professional 

acknowledgement is the introduction to Professor Olin's book "Chemical 

Thermodynamics of Selenium", Elsevier, 2005, where the models developed 

by the author of the dissertation were declared as both complex and flexible. 

These properties of the models allow simulations of complex changes that 

occur in nature without performing expensive and time-consuming 

experiments in the laboratories. 

 

3. Content of the dissertation 
 

The structure of the dissertation is in line with the scientific logic. Prof. 

Hristov's dissertation consists of an introduction, five chapters, a conclusion, 

references and an application with tables containing numerical data of the 

parameters used in the published papers. The volume of the dissertation is 

127 standard pages, and the references cited are in the Russian and the 

English languages. 

The objectives and tasks are clearly stated, related to the topic of the 

dissertation and the approach to achieving verifiable results is properly 

selected. Comparison of the results of the computer models with the 

experimental data makes it possible to characterize the models as a precise 

means of predicting the behavior of complex systems of interest in this study. 

The research methodology is presented clearly in the chapter three of the 

dissertation, which accurately outlines previous research in the field of 

chemical thermodynamics modeling and shows the novelty of the author's 

research. 

The results obtained and their analysis are presented in the chapter four. 

Experimental studies and a series of case-specific model studies are provided 

in detail. Substantial results have been obtained when comparing model and 

experimental data and important conclusions have been drawn regarding the 
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optimum concentrations of nitrate solutions at which maximum good 

adsorption of the active phase should be expected in the production of 

deposited catalysts. Some of the developed models that correctly describe the 

behavior of the minerals Al (III), Fe (II, III), and Cr (III) in marine systems are 

presented in the section "Thermodynamic model for the geochemical behavior 

of  minerals Al (III), Fe (II, III), and Cr (III)  in marine waters". This section is 

important and shows how basic (fundamental) knowledge is used for practical 

research of a great importance for understanding natural phenomena. 

In the chapter five “Scientific Contributions”, the author summarizes the 

results obtained. The results are both theoretical and applied. The newly 

developed models consider the crystallization of solid phases from saturated 

binary and ternary solutions, significantly extending the applicability of the 

models published by other authors. In the case of experimental data on the 

saturated solutions, the newly developed models also consider the metastable 

natural equilibrium. The developed computer model for the marine system 

allows for a more accurate assessment of the liquefaction behavior of marine 

aerosols in the atmosphere and their influence on radiation atmospheric 

characteristics, global warming and climate change, cloud formation. 

The quality of the models developed is high, based on a deep knowledge 

of chemical thermodynamics and the peculiarities of equilibrium between the 

different phases. 

The chapter six “Conclusions” summarizes the results of laboratory studies 

conducted with the author's participation and the subsequent development of 

models for describing the behavior of solutions and solid-liquid-gas equilibria 

with a great precision - close to experimental ones, predict behavior. It is 

specifically underlined by the author that the dissertation is focused on the 

theoretical studies, while a thorough analysis of experimental studies is not 

the subject of the dissertation presented. 

A significant contribution of the research is the thermodynamic database 

created by Hristov et al at a standard temperature (T = 298.15 K) for more 

than 150 binary and 200 mixed solutions, as well as for more than 200 solids, 

different types of simple salts, double and triple salts or solid solutions. 
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Conclusion 
The dissertation is based on a very large number of published scientific 

articles, reports and abstracts (68 articles in peer-reviewed peer-reviewed 

journals, 13 full-text papers from international conferences, 6 articles in non-

impacted journals). This impressive publishing activity is also highly reflected 

in specialized international publications. 

My assessment is that the goals and objectives of the research have been 

achieved and I fully support the dissertation for awarding prof. Christov with 

the doctor of science degree. 

The materials submitted for review comply with the requirements of the 

law for the development of the academic staff in the Republic of Bulgaria. 

The results achieved and their in-depth analysis justify my positive vote as 

a member of the Scientific Jury for awarding Prof. Dr. Hristomir Yordanov 

Hristov with the degree “Doctor of Science” in the specialty Inorganic 

Chemistry for his dissertation on “Chemical and Geochemical Modeling. 

Theory and Practice. ” 

 

28.11.2019           .                                 Подпис:  

                 (проф. дфзн Ана Пройкова) 

 

 


