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A. BRIEF BIOGRAPHICAL REFERENCE 
Dr.-Margarita Milanova is the only candidate in the competition for Associate Professor of chemical 

sciences (inorganic chemistry) announced by IGIC-BAS. She has a master's degree in chemistry 

obtained in Chemical Faculty of Kliment Ohridski University, Sofia with professional qualification 

Chemist and chemistry teacher with second specialty physics in 1997. 

Dr. Milanova's scientific career began in 2003, when she joined the Institute of General and Inorganic 

Chemistry of BAS. In 2005, she defended her dissertation and acquired the educational and scientific 

degree Doctor of Inorganic Chemistry - specialty: 01.05.02. The theme of the dissertation was 

"Synthesis and characterization of amorphous and polycrystalline materials on a molybdate basis", and 

scientific tutors were Prof. Y. Dimitriev, Prof. D. Klisurski. 

Since 2005, Dr. Margarita Milanova has held successive positions of N.S. II, N.S. I. and Chief Assistant 

in its scientific activities in the Laboratory of High Temperature Oxide Materials at IGIC in the direction 

of binding the synthesis and structure of materials to their properties and applications. Her work is a 

continuation and expansion of her doctoral thesis and in addition to the molybdate based glasses, 

polycrystalline materials and glasses on tungsten basis are added. 

Dr. Milanova also has significant international experience and recognition, proved by both publications 

in foreign scientific journals and specializations abroad, which she has passed - 18 months Post Doc at 

the Faculty of Chemical Sciences, Bilkent University, Ankara, Turkey, 2010-2012; Fellow of the 

International Foundation "Matsumae", Japan – 2014; three Erasmus+ mobility scholarships in the 

period 2018-2021 provided short-term visits to scientific institutions in Greece, Portugal and Hungary. 

B. REFERENCE FOR MEETING THE MINIMUM CRITERIA OF BAS 
According to the author's report, Dr. Milanova is a co-author of 42 scientific works, of which 38 were 

published after the acquisition of the educational and scientific degree Doctor. As the equivalent of 

habiliting work, 8 scientific publications are presented, bringing a total of 155 points while the required 

are 100 points. Outside of the equivalent of habiliting work, 11 articles carrying 222 points were 

submitted while only 220 are required. 

According to the author's report, the total number of citations noticed (excluding self-citations of all 

authors) is 151, with 146 coming from Web of Science and/or Scopus databases and 5 citations coming 

from other sources (Google Scholar). Citations of the works included in the competition on the Web of 

Science and/or Scopus are 99. At the date of writing this report, the number of citations without self-

citations of all the authors of Dr. Milanova's articles in Scopus alone was 159 and Hirsch index of the 

candidate was 8. The points under letter "E" of the requirements of IGIC-BAS are calculated by the 

candidate on the basis of 146 citations and represent 292 points that exceed the required 60. 



 

Dr. Milanova has participated in 7 national scientific or educational projects, which brings her 70 points 

to which 70 points are added for The Hirsch Index of 7 when submitting the application documents, 

according to the letter "G" the requirements of IGIC-BAS. 

According to the reference provided by the candidate and the inspection carried out in Scopus, the 

scientific production of Dr. Milanova is on the topic of the competition and exceeds the minimum 

national requirements for academic position "Associate Professor" in the field of Natural Sciences, 

Mathematics and Informatics, Direction of Chemical Sciences, mentioned in The Law for the 

Development of the Academic Staff in Bulgaria, the Regulations for its Implementation and the Rules 

for the Conditions and Procedures for Acquisition of Academic Degrees and Holding of Academic 

Positions at IGIC-BAS: of the required minimum 500 points, the candidate has 859 points. 

C. GENERAL CHARACTERISTICS OF A CANDIDATE'S RESEARCHACTIVITIES 

C1. Main scientific contributions presented in habilitation work. 

As the equivalent of habilitation work, works on synthesizing and structural characterization of 

molybdate and tungstate glasses of two- and multicomponent systems, with the participation of oxides 

of heavy, transient metals and oxides of rare earth elements, but without the participation of a classical 

glass former are presented. The studies have both a fundamental and applied character, since the glass 

obtained have rare properties, such as superion and electronic conductivity, high density and 

permeability in the visible and near-infrared area, high refraction index and high thermal stability, 

which imply application in electronics and optoelectronics. 

The main problem in obtaining molybdate and tungstate glasses is their high crystallization ability. The 

candidate has successfully solved this problem for three molybdate systems – one two-component 

MoO3-CuO and two three-component MoO3-CuO-Bi2O3 and MoO3-CuO-PbO – by defining areas of 

glass formation using high cooling speeds. Glasses from the MoO3-La2O3-Nd2O3 system with a high 

MoO3 content were synthesized by applying different melt cooling speeds. An area of glass formation 

was also defined for a ZnO-Bi2O3-WO3 tungstate system in which glass can also be obtained at lower 

cooling rates. A series of four-component glasses were obtained in the ZnO-Bi2O3-WO3-MoO3 system, 

from which MoO3 was found to be a better glassformer than WO3. The effect of adding La and Nd on 

glass formation in tungstate systems has been studied.  

The structure of the resulting non-traditional molybdate and tungstate glasses has been studied with 

infrared, Raman, diffuse reflective UV-visible, X-ray photoelectron and X-ray absorption spectroscopy. 

By comparative analysis, the near and middle order of synthesized amorphous glasses is established. 

A significant result is the conclusion that the structure of amorphous molybdate and tungstate systems 

does not satisfy Zachariasen's criteria for the construction of amorphous networks applicable to 

classical glass-forming agents. 

The research presented by Dr Milanova contributes both to determining the methods and conditions 

of obtaining molybdate and tungstate glasses and to understanding their structure which differs from 

the usual glasses. 

C2. Scientific contributions presented in works outside of habilitation work. 

The studies submitted are a continuation of the theme of habilitation work by synthesizing 

multicomponent tungstate glasses with added classical glass-former B2O3. The aim of the synthesis of 

these glasses is now more applied and targets at improving technologically useful properties. The 



addition of a glass former extends the possibilities of obtaining glass, and the addition of Nb2O5 and 

Eu2O3 is intended to modify the optical properties for use in optoelectronics. 

The topic of synthesis of crystalline vanadate and molybdate phases, with catalytic, photocatalytic and 

electrical properties is new but related to the previous ones. FeVO4 is a stable and selective catalyst, 

exhibits electrochromic properties and photocatalytic activity for decomposition of organic pollutants, 

but LiVMoO6 is a potential photocatalyst and electrode material in lithium-ion batteries. LiVMoO6 was 

also obtained by "soft" mechano-chemical synthesis and controlled crystallization of glass and was first 

studied as an active composite cathode material in a model solid electrochemical cell with lithium-

indium anode. 

Crystaline phases α-Bi2Mo3O12 and β-Bi2Mo2O9, which are catalysts in industrial organic synthesis, were 

also obtained by crystallization of glass with the same chemical composition. 

The role of Dr. Milanova is manifested in all components of the presented studies – material synthesis, 

structural and physical characterization of the obtained materials. 

D. CONCLUSION 
Dr. Margarita Milanova's research is a production and systematic study of non-traditional glasses, as 

well as some crystalline materials with potential application in optics and electronics. The study of the 

structure of molybdate and tungstate glass without classical glass-former also carries a fundamental 

character. Dr. Milanova clearly uses a wide range of methods for structural and physicochemical 

characterization of solid materials. 

 Dr. Milanova's scientific production exceeds the minimum national requirements for the academic 

position "Associate Professor" in the field of Natural Sciences, Mathematics and Informatics, chemical 

sciences as referred to in the LDASB and in the regulations of IGIC-BAS. On this basis, I propose most 

confidently that the Scientific Jury should award Dr. Margarita Milanova the academic position 

"Associate Professor" of Inorganic Chemistry. 

 

  

 

13.09.2021          Dragomir Tatchev 


