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Only one candidate participates in the competition for Professor of professional field 

4.2 Chemical Sciences (Theoretical Chemistry) for the needs of the Laboratory "Theoretical 

and Computational Chemistry" at the Institute of General and Inorganic Chemistry - BAS - 

Assoc. Prof. Dr. Ivelina Mircheva Georgieva. To participate in the competition, the candidate 

has submitted a complete set of documents in accordance with the requirements of the 

Regulations for implementation of the Law on the Development of Academic Staff in the 

Republic of Bulgaria and the Regulations on Acquisition of Academic Degrees and Academic 

Positions at IGIC - BAS. The documents are  prepared very precisely and provide 

comprehensive information about the multifaceted scientific, expert and teaching activities of 

Assoc. Prof. Ivelina Georgieva. 

 

Biographical reference 

Associate Professor Ivelina Georgieva is a graduate of the Faculty of Chemistry at Sofia 

University "St. Cl. Ohridski ”, where in 1989 she received a master's degree in Inorganic and 

Analytical Chemistry, and in 1994 - a second master's degree in Methodology of Chemistry 

Education. In 2001, under the supervision of Prof. Natasha Trendafilova, she successfully 

defended her doctoral dissertation at IGIC - BAS on "Geometric and electronic structure of 

coordination compounds of Pt(II) and Pd(II) with antitumor properties". She began her 

professional career in 1990 as a chemist at the Bulgarian Academy of Sciences, where she grew 

up to become a research associate II degree (2001), a research associate I degree (2003), a senior 

research associate II degree (2009) and Associate Professor (2010). She has specialized in 



renowned research centers such as the Autonomous University of Barcelona, Spain; University 

of Vienna, Austria; University of Natural Resources and Applied Life Sciences, Austria; Czech 

Academy of Sciences, Czech Republic; Tianjin University, China. She was chairman of the 

Colloquium at IGIC-BAS (2012 - 2016), and since 2016 she has been the head of the Laboratory 

of Theoretical and Computational Chemistry at IGIC-BAS and scientific secretary of IGIC-

BAS. She is a member of the Union of Chemists in Bulgaria and its representative in the 

Division of Computational and Theoretical Chemistry, European Chemical Society 

 

Scientometric data 

For the competition Assoc. Prof. Georgieva has presented 33 scientific papers, all 

published after receiving the academic position of "Associate Professor". The publications are 

printed in refereed and indexed journals, of which 32 in foreign editions and 1 - in national 

editions. 369 independent citations have been noted on them. The predominant number of 

publications have been published in impact factor journals between 2 and 3.5, but it is worth 

noting a few papers that have found a place in high-impact publications such as Environ. Sci. 

Technol. (IF = 7.86), Inorg. Chem. (IF = 5.16) and Dyes and Pigments (IF = 4.69). Most of the 

scientific papers (25) have been prepared in collaboration with foreign scientists. In total, 

Assoc. Prof. Georgieva is a co-author of 66 publications (in 42 of them he is the first author and 

/ or author of correspondence) in specialized scientific journals, the results of which are cited 

676 times in the literature. The candidate's Hirsch index is 16. The number of participations of 

the candidate in scientific forums (with posters and oral presentations) is impressive: 43 

international and 15 national (58 in total). Associate Professor Georgieva has participated / is 

participating in 15 research projects, of which 5 international and 10 national. She has managed 

3 national projects. The candidate has prepared 13 reviews and opinions on procedures for 

scientific degrees and academic positions at BAS and a number of Bulgarian and foreign 

universities, as well as 96 anonymous reviews of articles and research projects. 

From the reference provided by the candidate it can be seen that she covers the minimum 

national and those of BAS and IGIC requirements (and according to some indicators many 

times exceeds them) for the academic position "Professor" under Art. 2b of ZRASRB for 

scientific field 4. Natural sciences, mathematics and informatics, professional field 4.2. 

Chemical sciences. 

 



Scientific contributions 

Assoc. Prof. Georgieva's scientific contributions are presented in two of the attached 

documents: Habilitation report (by indicator "B"), based on 7 publications, and Author's 

reference (by indicator "D"), including the other 26 articles participating in the competition. In 

general, the research of Assoc. Prof. Georgieva is focused on the theoretical modeling of the 

structure, electronic properties and spectral behaviuor of metal complexes of interest for optics, 

homogeneous and heterogeneous catalysis, agrochemistry, industry and medicine. A wide 

range of theoretical methods (ab initio and post-ab initio DFT (DFT, TDDFT, periodic DFT)) 

and computational schemes and approaches (NBO, NPA, CDA) were used to reliably 

characterize the studied objects in the gas phase, solution and solid phase. The conducted 

research is at a very high scientific level, characterized by depth and attention to detail. 

Scientific contributions can be summarized in the following areas: 

• Molecular design of photoactive metal complexes and chromophores 

The research conducted by the candidate sheds light on the mechanism of the processes 

of photoexcitation and radiation in metal complexes and ligands of interest to science and 

practice. The model systems are skillfully constructed in order to present the experimental 

conditions - environment and intermolecular interactions as realistically as possible. The 

calculations are precisely calibrated and validated against the available experimental data 

(structural and spectroscopic parameters) and the most appropriate theoretical methods and 

calculation protocols are selected. The detailed and in-depth analysis of the obtained theoretical 

results allows to evaluate the effects of solvatochromism (in 4-hydroxybenzylidene-2,3-

dimethylimidazolinone on green fluorescent protein and Fe (II) bis (1,10-phenanthroline) 

dicyan), ionochromism in Fe (II) bis (1,10-phenanthroline) dicyan in the environment of 

magnesium cations), polymorphism (in Pt (II) and Pd (II) glyoxyl acid oxime complexes) and 

intramolecular charge transfer (in 4- ( N, N-dimethylamino) benzonitrile) on the photochemical 

properties of the studied systems. The key factors influencing the spectral behaviour of the 

above-mentioned structures, as well as the luminescent properties of a series of metal 

complexes from the lanthanide group, have been identified. 

• Investigations of metal complexes with biologically active ligands  

The object of the research are wide groups of complexes of transition and lanthanide 

metals (Cu (II), Zn (II), Ni (II) Co (II), Cd (II), Mn (II), Ag (I), Pt II), Pd (II) and Pr (III)) with 

coumarin ligands, glyoxylic acid oxime, bipyridine, phenanthroline, cystamine, thiourea and 2-



mercaptonicotinic acid. As a result of model calculations performed by DFT methods, the 

electron and spectroscopic (IR, Raman, NMR) characteristics of the metal complexes of the 

ligands and their metal complexes and the preferred form of coordination of the ligands to 

certain metal ions is determined. Important molecular descriptors such as total electron energy, 

formation energy, binding energy, thermodynamic stability, conformational stability, structural 

parameters, electron density distribution, molecular electrostatic potential, Fukui functions, 

atomic and reactive indices are also defined. Of note is the fact that most of the molecular 

characteristics of the studied complexes were derived for the first time. Quantum chemical 

calculations, precisely calibrated and validated, have been shown to be a reliable tool for 

analyzing and predicting the functional properties of metal-containing systems. 

• Theoretical modeling of metal-containing systems with catalytic and adsorption properties 

Quantum chemical calculations have been used to study the properties and adsorption 

capabilities of a number of solid phase systems with catalytic properties such as Co (II) 

exchanged zeolites, platinum complexes with silseskyoxanes and goethite. Valuable 

information on the structure, spectral characteristics and key factors influencing the adsorption 

processes in these systems has been obtained. 

• Investigations of metal structures with optical properties 

Acetylacetonate complexes of Zr (IV) and multiferroite perovskite BiFeO3 modified 

with La (III) and Mn (III) ions were studied by DFT methods. Structural parameters, electronic 

structure, magnetic, optical and polarization properties of the studied systems are predicted. 

The obtained results are in agreement with the available experimental (spectral) data. 

• Modeling of metal-containing structures in the solid state 

  Periodic DFT modeling has been applied to study the molecular structure, vibrational 

characteristics and thermodynamic stability of conformations in the crystal structure of 

alkylenediammonium hexafluorosilicates, hexachlorocalase compounds and magnesium-urea 

complexes. The influence of the intermolecular interactions / hydrogen bonds on the stability, 

geometric and vibrational characteristics of the studied complexes was evaluated. 

 

 

 



Teaching activity 

Assoc. Prof. Georgieva has developed and taught an elective course "Modeling of metal 

complexes" at the Faculty of Chemistry and Pharmacy of Sofia University "St. Kliment 

Ohridski” in 2014. She also supervised a bachelor student, who excellently defended a thesis at 

FCP, Sofia University in 2020. In addition, Assoc. Prof. Georgieva trained students in the 

program" Student Internships "in 2017 and 2018. 

 Conclusion 

 The publications presented by Assoc. Prof. Georgieva are on the topic of the 

competition and are conducted at a very high scientific level. They are original scientific 

developments with significant contributions in the field of theoretical chemistry and molecular 

modeling. The achieved results have an innovative character. They provide a basis for further 

research / modeling of the structure and properties of a wide range of metal complexes, as well 

as draw guidelines for the design of structures with new characteristics of interest to science 

and practice. The attached materials give me reason to believe that she is a leading scientist in 

her field with deep knowledge and practical skills in the field of theoretical and coordination 

chemistry. Demonstrates excellent mastery of a set of state-of-the-art computational 

approaches, which allows her to study metal-containing molecular systems with non-trivial 

structure, optical properties and thermodynamic characteristics. The candidate demonstrates 

leadership skills, depth, creative thinking and maturity in the selection of tasks with a high 

impact on science and practice. 

In conclusion, as a result of the above, I believe that with her research and teaching and 

expert work Assoc. Prof. Dr. Ivelina Mircheva Georgieva fully meets all the requirements of 

the Law on the academic position of "Professor". I propose that Assoc. Prof. Dr. Ivelina 

Mircheva Georgieva be elected Professor in Professional Field 4.2 Chemical Sciences 

(Theoretical Chemistry) for the needs of the Laboratory "Theoretical and Computational 

Chemistry" at the Institute of General and Inorganic Chemistry - BAS. 

 

12.09.2021 
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(Prof. Todor Dudev) 


