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1. Meeting the minimum requirements under the Regulations: 

A) The candidate meets the minimum requirements 20 points X 

B) The candidate doesn’t meet the minimum requirements 0 points  

  
one of the answers given is 

marked with the sign "X" 

 
It is mandatory to fill in if answer B is marked. The publication activity of the candidate is analyzed. The 
response of the results achieved (quoted) is analyzed.  



The materials and results presented by Dr. Maria Atanassova significantly exceed the minimum requirements 
of the Law on the Development of Academic Staff in the Republic of Bulgaria and the Regulations for its 
implementation of UCTM - Sofia. Dr. Atanassova's publishing activity is very high. In her dissertation she 
presents 11 publications Q1, 6 Q2 and one Q1. She presents a list of 209 citations to these 18 publications, 
one self-citation being noted. The data on the h-factor of Maria Atanassova are difficult to verify due to the 
fact that the publications are signed with different names, and in the Scopus system they are summarized 
with a third different name, but the value presented by Dr. Atanassova is not in doubt. I would like to point out 
that the materials are not arranged in a way that makes them easy for the reviewers to review. 
 

2. The relevance of the topic of the dissertation: 

A) The topic is relevant and new (there are no known results on the topic 
by other authors) 

8 points  

B) The topic is relevant and results from other authors are known 6 points X 

C) The topic is not relevant, but results from other authors are known  2 points  

D) The topic is not relevant and no results from other authors are known 1 point  

E) The topic does not correspond to the level of dissertation  0 points  

  
one of the answers 

given is marked with 
the sign "X" 

 
The evaluation of the relevance of the dissertation must be substantiated 
The relevance of the dissertation is undoubted. It is known that extraction methods are important for obtaining 
and separating the rare-earth elements. Research and obtaining new data on extraction systems, on the 
possibilities of synergy and antagonism of the components in them requires the use of modern methods for 
characterization of products and processes, and their results can be applied to competently solve specific 
environmental problems. 

3. Type of research: 

A) Theoretical 4 points  

B) Applied 4 points  

C) Theoretical with application elements 4 points X 

D) It does not correspond to the level of dissertation  0 points  
  one of the answers given is 

marked with the sign "X" 
 

The level of research must be substantiated if answer D is marked. 
The research is at a good level, conducted both in the country and abroad, various theoretical and 
experimental approaches have been applied to obtain and confirm the results obtained. The NMR 
spectroscopy studies for structure elucidation of the individual compounds and solid phase complexes are 
convincing, but further experiments are needed to reliably identify and characterize the interactions in organic 
solvent solutions and in ionic liquids. 

4. Objectives of the research: 

A) Realistic and of scientific and / or applied interest 8 points X 

B) Realistic, but not of scientific and / or applied interest 3 points  



C) Unattainable (unrealistic) 0 points  

  
one of the answers given is 

marked with the sign "X" 

 
Objectives must be specified. The type of the set objectives must be justified. 
The set scientific goals are important, are formulated in great detail and can be summarized as follows: 
Study of the interactions between molecules capable of forming chelated forms with rear earth metals, with 
phosphorus-containing molecules, mainly calixarenes, which show synergism in extraction processes. 
Dependence of the extraction process in organic solvents and ionic liquids are compared. The characteristics 
of different rear earth metals are considered in order to improve the possibilities for efficient and selective 
extraction. 

5. Contributions of the dissertation: 

A) With lasting scientific and / or applied response, they form 
the basis for new research and applications 

20 points  

B) They are of significant scientific and / or applied interest, 
complete and / or summarize previous research 

16 points  

C) They are of scientific and / or applied interest 12 points X 

D) Lack of significant contributions 8 points  

E) Lack of contributions 0 points  

  
one of the answers given is 

marked with the sign "X" 

 
Contributions must be specified. The type of results achieved must be justified. 
In general, the dissertation contains original contributions that can be characterized as a novelty for science 
and as expansion of existing knowledge. More important: 
- The parameters of the extraction process are determined, the coefficients of separation and synergism for 
18 new, hitherto unexplored systems, including various chelating agents and organophosphorus ligands, and 
the influencing elements are evaluated. 
- It has been found that increasing the efficiency of metal ion extraction depends on the nature and strength 
of the interaction between the two ligands present in the organic phase, as well as on the solvent-ligand 
interactions. 
- For the first time, the extraction of rare earth metal ions with ten mixtures, including various chelating agents 
and organophosphorus ligands in ionic liquids, was studied in detail. The parameters of the extraction process 
were determined, the effects of selectivity and synergism in the 4f-series were evaluated, and the factors 
influencing them were identified. 
- It has been found that in some systems based on ionic liquids, a multiple mechanism can be realized. 
- For the first time, a cause leading to destruction of synergism in an ionic-liquid medium has been identified. 

6. Conclusion 

A) The evaluation of the dissertation is 
POSITIVE 

This evaluation is assigned to a 
total number of at least 40 points 

X 

B) The evaluation of the dissertation is 
NEGATIVE 

This evaluation is assigned to a 
total number below 40 points 

 

  
one of the answers given is 

marked with the sign "X" 

 



To be filled in at the request of the member of the scientific jury 
Acquaintance with the presented materials, the analysis of their significance and the scientific-applied 
contributions contained in them, as well as the general assessment of the dissertation are positive and I 
recommend the members of the scientific jury to support the award of the scientific degree. 
 
"Doctor of Science" to 
Assoc. Prof. Dr. Eng. Maria Atanasova 
 
in the scientific discipline 4.2. Chemical sciences (Inorganic chemistry). 
 
 

 
 The report was written by:  
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