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REVIEW  

by Prof. George Tzvetanov Tzvetkov - Faculty of Chemistry and Pharmacy, Sofia 

University  

on a competition for the academic position of "Professor" for the needs of the 

laboratory "Salt systems and natural resources", IGIC-BAS, announced in SG no. 47/ 

4.06 2021 

  

 The only candidate for participation in the announced competition has 

submitted documents: Associate Professor Dr. Diana Todorova Rabadjieva, IGIC-

BAS  

 The documents presented by Assoc. Prof. Dr. Diana Todorova Rabadjieva are in 

accordance with the Law on the Application of Scientific Degrees and the Regulations 

for the Acquisition of Academic Degrees and for Occupying Academic Positions at 

IGIC-BAS. 

 

1. Brief biographical data about the candidate  

Assoc. Prof. Dr. Diana Todorova Rabadjieva obtained a master's degree in 

chemical engineering at UCTM-Sofia in 1986 in the specialty "Technology of inorganic 

substances" with a thesis on "Low-temperature catalysts for conversion of CO with high 

Al2O3 content". She defended her doctoral dissertation on "Crystallization processes in 

marine-type systems and some applications" at the Institute of General and Inorganic 

Chemistry - BAS, in 2003. 

In the period 1986-1988 Dr. Rabadjieva worked as a laboratory assistant at the 

Institute of Chemical Industry, Sofia. In the period from 1990 to 1993 she was a chemist 

at the Department of Inorganic Chemistry at UCTM-Sofia. Since 1994 Dr. Rabadjieva 

has been working at the Institute of General and Inorganic Chemistry-BAS as a specialist 

chemist, assistant and chief assistant. In 2012 she was elected associate professor at 

IGIC-BAS, and since 2017 she has been the head of the Laboratory "Salt Systems and 

Natural Resources" at IGIC-BAS. 

1. Review of the candidate's research activity  

Assoc. Prof. Dr. Diana Rabadjieva is an author and co-author of a total of 76 

scientific publications, of which 41 have been published in journals with impact factor 

or SJR. She has participated in a total of 170 conferences and scientific events, as well 

as in 27 scientific projects (5 of which are international). The total number of citations 

on the works of Dr. Rabadjieva is 275. Assoc. Prof. Dr. Diana Rabadjieva was the 
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supervisor of a successfully defended doctoral student, and is currently co-supervisor of 

a doctoral student on independent training.  

It should be noted that the h-index indicated by Dr. Rabadjieva is 10. After 

consulting Scopus and WoS, it turns out that based on independent citations, the h-index 

of Dr. Rabadjieva amounts to 9. It was found that that article number 1 from the list of 

publications, where the author's name is written as Rabadzhieva, collects 9 independent 

citations. In the presented list of citations, Dr. Rabadjieva pointed to several other 

citations, such as two in the Slovenian journal Materials and Technology, which has an 

impact factor and is indexed in Scopus. I assume that in this case it is a question of an 

omission in the databases, but since the check showed that Article 1 was cited more than 

10 times, I accept Dr. Rabadjieva‘s h-index 10. In this way the required minimum is 

covered. 

Dr. Rabadjieva participated in the competition for the academic position of 

"professor" with 20 scientific publications, of which 17 in journals with IF and 3 - with 

SJR. All publications are in accordance with the professional direction of the competition 

- 4.2 Chemical Sciences (Inorganic Chemistry). In six of the presented works Dr. 

Rabadjieva is the first author, in four - the second, and in eight of them - the 

corresponding author. This is an undoubted sign that Dr. Rabadjieva has a major 

contribution to the planning, production and writing of these works. Proof of the high 

quality of the presented scientific production is the fact that 9 of the publications are in 

journals from Q1, and 5 - in Q2. The citations on the articles participating in this 

competition amount to 190.  

An analysis of the scientific publications presented by Dr. Rabadjieva, their 

repercussions in world literature, her participation in scientific forums, her work 

experience, her project and teaching activities show that Dr. Rabadjieva meets the 

requirements for holding the academic position of "professor". The implementation of 

the different groups of indicators by points is presented in Table: 1. It is evident that the 

sum of points by indicators C-G exceeds (in some cases twice and three times) those 

required by the Regulations for the position of "professor". 

 

Table. 1. Required indicators (points) and their implementation by Assoc. Prof. Dr. Diana 

Rabadjieva. 

Group of Indicators 

Minimum 

requirements of 

IGIC-BAS for 

holding the 

academic position 

"Professor" 

Assoc. Prof. Dr. 

Diana Rabadjieva 
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A – Indicator 1 50 50 

B – Indicator 2 - - 

C – Indicators 3 or 4 100 135 

D – Sum of Indicators from 5 to 10 220 262 

E – Indicator 11 120 380 

F – Sum of Indicators from 12 tо 20 150 187.6 

G – Sum of Indicators from 21 tо 29 120 290 

 

 

3. Analysis of the main scientific contributions 

Dr. Rabadjieva's research interests are generally related to theoretical and 

experimental studies of the processes of solubility and crystallization in multicomponent 

water-salt systems, synthesis of new materials, and ecochemical studies. Dr. Rabadjieva's 

scientific contributions can be related to novelty in science (discovery of new facts and 

connections between processes) and enrichment of existing knowledge. Below is a 

detailed analysis of the contributions in the works related to group of indicators "C" and 

"D". 

3.1. Contributions to the works included in group of indicators "C" (Habilitation 

work) 

The habilitation work includes papers with numbers 36, 37, 40, 43, 48 and 49 

from the general list of publications of Dr. Rabadjieva. In essence, these scientific papers 

are a summary of the main scientific contribution of Dr. Rabadjieva to the topic of the 

laboratory "Salt systems and natural resources". 

In papers 37, 40 and 48 stable and metastable phase equilibria in multicomponent 

systems for production of inorganic substances with predetermined composition and 

properties by applying the approach: thermodynamic modeling - targeted laboratory 

experiments - development of technological methods are studied. In order to obtain large-

crystalline MgCO3.3H2O from waste liquors of marine salt production, the 

crystallization processes in the systems Na +, Mg2 + / Cl-, CO32 - // H2O and Na +, Mg2 

+ / SO42-, CO32 - // H2O were studied in detail. The same approach was used to study 

phase equilibria in simulated body fluids (SBF) in the presence of a biologically active 

molecule (glycine). This is a biomimetic approach, aiming to reveal important details in 

the processes of crystallization of the so-called. "Biological apatite". The main scientific 

contributions in these studies can be summarized as follows: 
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Stable and metastable phase equilibria in marine-type systems and systems 

involving simulated physiological solutions are thermodynamically modeled in order to 

predict the production of inorganic substances with predetermined composition and 

properties. Based on the calculations made and targeted a limited number of laboratory 

experiments have been developed:  

- low energy technology for obtaining large crystaline MgCO3.3H2O with high 

purity and good filtration characteristics.  

- a biomimetic method for the preparation of weakly crystalline bony carbonate 

apatite from two precursors CaHPO4.2H2O and Ca (PO4) 3 (am).  

Theoretical and experimental studies have confirmed the hypotheses that both 

CaHPO4.2H2O and Ca (PO4) 3 (am) may be precursors in natural mineralization 

processes. The transformation of CaHPO4.2H2O into bone-like carbonate apatite passes 

through an intermediate phase of octacalcium phosphate (Ca8 (HPO4) 2 (PO4) 4.5H2O). 

The aim of the research presented in papers 36, 43 and 49 is to propose a fast and 

effective method for determining the forms of existence of the elements in natural waters 

and aqueous soil solutions for more accurate assessment of their current ecological status 

and forecasting the behavior of metallic pollutants. during spontaneous crystallization 

processes. The main scientific contributions in these studies can be summarized as 

follows:  

A new combined model for calculating inorganic chemical forms of elements in 

salt and hypersalt waters has been developed, which includes models of ionic interaction 

and ionic association.  

A model for a more accurate assessment of the ecological status of surface waters 

and soils has been developed, which includes analytical data on the total content of the 

elements and data from the thermodynamic calculations of the distribution of their 

inorganic and organic forms.  

A chemical form-phytoaccumulation relationship has been established. 

3.2. Contributions to the works included in group of indicators "D" (publications 

outside the Habilitation work)  

This group includes papers 32-35, 40-42, 44-47, 50 and 51 from the general list 

of publications of Dr. Rabadjieva. The main scientific contributions in these studies can 

be summarized as follows:  

A method for obtaining two-phase fine calcium phosphate powders is optimized. 

A method for the preparation of ion-modified calcium phosphates has been developed.  

A method for the preparation of composite materials based on powders of (Mg, 

Zn) β-TCP and biodegradable polymer matrices has been developed. 
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Two equilibrium anhydrous double salts and one metastable one each were 

obtained double salt crystal hydrate in the systems Gly - ZnI2 - H2O and Gly - ZnBr2 - 

H2O at 25 ºC, namely Gly.ZnI2, 2Gly.ZnI2, 2Gly.3ZnI2.4H2O, Gly.ZnBr2, 3Gly.ZnBr2 

and 2Gly.ZnB. The crystal structures of 2Gly.ZnI2 (monoclinic crystal system, spatial 

group C2 / c) and 2Gly.3ZnI2.4H2O (triclinic crystal system, spatial group P-1), 

Gly.ZnBr2 (monoclinic crystal system, spatial group P21) are deciphered, 3Gly.ZnBr2 

(orthorhombic crystal system, space group Pna21), 2Gly.ZnBr2.2H2O (monoclinic 

crystal system, space group C2 / c). The thermal properties have been studied and a 

mechanism of thermal decomposition has been proposed. 

In the saturated solutions of the four-component mutual system Na +, Mg2 + / 

SO42-, Cl - // H2O it has been proved that by reducing the activity of water the process 

of dehydration of magnesium hexaaquaoactahedral complexes and the formation of more 

complex mixed aquasulphate complexes is stimulated. A direct link has been established 

between the presence of various magnesium sulphate associates in the saturated solutions 

of the systems MgCl2-MgSO4-H2O and NaCl - MgSO4 - H2O and the rate of 

crystallization of the corresponding salts in these systems.  

The oxidation process of copper pyrometallurgical slag has been optimized as a 

first stage in technology for its utilization. Original data on activating energy and pre-

exponential factor and the mechanism of the oxidation process of copper 

pyrometallurgical slag in gas medium with different oxygen partial pressures and 

different flow rates oxidizing gas are obtained. It has been found that oxidation is 

accompanied by structural slag transformation. 

A diagram Relative humidity - Temperature for the system Na2SO4 - H2O in the 

temperature range 0-100 ºС was constructed and on its basis a mechanism of 

decomposition of Na2SO4.7H2O during cooling was proposed with the decisive role of 

the presence of moisture.  

It was found that the decrease in the concentration of Si in the alkaline silicate a 

solution obtained after autoclave treatment of oxidized pyrometallurgical slag with 

NaOH solution leads to a decrease in the initial pH of gelation. It was found that the type 

and concentration of acids with which it is carried out the gelation process does not 

significantly affect the initial pH of gelation.  

New analytical data on the dynamics of transition metals (Al, Fe, Mn, Ni, Cu, Zn 

and Pb) in waters, soils and vegetation in two agro-industrial zones of Maglizh region 

have been obtained. Higher exchange mobility of the ions of the studied transition metals 

from the soils was proved compared to the water-soluble mobility, as for Zn and Mn, 

which show the highest exchange mobility, the difference is more than one order of 

magnitude. The forms of distribution of the transition metals in the water-soil solutions 

were calculated and it was found that in Cu and Zn, which accumulate to the greatest 

extent in the studied vegetation, metal-organic complexes dominate, and in Mn, which 
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practically does not accumulate in vegetation, free ions or inorganic complexes are 

dominant. 

The potential environmental risk of surface freshwater has been assessed through 

forecasting the chemical forms of existence of Al, Mn, Zn and Pb in the course of 

spontaneous precipitation reactions, as well as in the variation of the main factors - pH, 

concentrations of test elements, SO42 ions and dissolved organic carbon (DOC). It was 

found that the formation of complexes in surface waters is most strongly influenced by 

the pH of the medium, followed by the concentrations of DOC and trace elements. The 

predictions are confirmed by applying Pearson's theory of "hard and soft" Lewis acids 

and bases and assessing the ecological status of waters from areas in the Western 

Rhodopes, characterized by different types of pollution.  

2. Critical remarks and recommendations to the scientific works of the candidate 

I have no fundamental critical remarks to the materials presented by Dr. 

Rabadjieva. 

 

Conclusion  

Based on all the above, Assoc. Prof. Dr. Diana Todorova Rabadjieva can 

undoubtedly be defined as an undisputed expert with established authority in the 

field of solubility and crystallization processes in multicomponent water-salt 

systems. Her scientific assets cover, and in some cases significantly exceed, the 

requirements for holding the academic position "Professor" at IGIC-BAS. This 

gives me reason to strongly recommend Dr. Diana Todorova Rabadjieva to be 

elected to the academic position of Professor in Professional Field 4.2 Chemical 

Sciences (Inorganic Chemistry).  

 

15.09.2021, Sofia  

 

                                                                                               Reviewer:  

                                                                                                                Prof. G. Tzvetkov 


