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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.  



 

 

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 X 

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

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 present dissertation is based on the large demand of rare earth elements for new 

materials with special properties. The literary review is based on 614 literature sources. Two hundred and 

twenty-three of them (36%) were published after 2010, which speaks in favor of the relevance of the topic. 

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. 

 

 

 

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 aim of the research is to establish the synergistic effects of improved extraction of lanthanide 
ions using combinations of active components of the organic phase. Both traditional extractants (such as tri-
butyl phosphate and its derivatives - TOPO, TVRO, etc.), ketone derivatives, and calixarenes, as new 
promising extractants, were studied.  



The research aims to determine the structure of the obtained complex ions, the coordination numbers 
of the complexing agents in the composition and the number of ligands from the active components of the 
extractants (chelate-forming and porcelain-containing). Research is limited to equilibrium conditions. The 
composition and structure of complex anions were determined using MRI methods. The synergistic effect of 
the extraction of lanthanum and ytterbium cations was studied for four combinations of extractants. 

5. Contributions of the dissertation: 

A) With lasting scientific and / or applied response, they form 

the basis for new research and applications 

20 points X 

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  

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. 

The equilibrium constants for the extraction of fourteen lanthanides with different combinations of 
chelating active ingredients and calixarenes were determined. The dependences of the equilibrium constants 
on pH are determined, from which the participation of protons in the formation of complexes is judged. 
Dependences between the atomic number and the value of the equilibrium constant have been found and an 
explanation for the observed increase in the equilibrium constant has been proposed..  
The selectivity of three different combinations of extractants in the extraction of lanthanides from their 

mixtures has also been studied. The influence of the carrier solvent on the active components: chloroform, 

dichloroethane, benzene and carbon tetrachloride on the equilibrium constants and the separation 

coefficients has been studied experimentally. The results are not unambiguous for the different lanthanides. 

The most suitable in the general case is carbon tetrachloride. Results from the use of ionic liquid [C1C4im +] 

[Tf2N−] for extraction of lanthanides have been demonstrated and the possibilities of the already studied 

solvents and active components have been compared. 

The conclusions and contributions from the dissertation are well formulated. Synergistic extraction of 

lanthanide ions has been studied with 18 new, hitherto unexplored systems, including various chelating 

agents and calixers in their role as synergistic agents in organic solvents. It has been found that the 

synergistic effect of the addition of calixarenes can reach 100 times the use of one active ingredient. 

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" 
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