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REVIEW 

by Prof. Tatyana Tabakova, PhD, Institute of Catalysis – BAS 

with respect to the competition for occupying the academic position “Associate Professor” in 

professional field 4.2 “Chemical Sciences”, scientific specialty “Chemical Kinetics and 

Catalysis”, published in „Newspaper of State”, issue 47, dated 04.06.2021 

 

The only candidate, applying for the academic position of “Associate Professor” in the 

competition, announced by the Institute of General and Inorganic Chemistry (IGIC) – BAS for 

the needs of the Laboratory „Materials and processes in environmental protection“ is Assist. 

Prof. Daniela Dimitrova Stoyanova. All the documents, required and specified by the 

Regulations for the Conditions and Order of Appointing in Academic Positions in the Institute 

of General and Inorganic Chemistry have been duly submitted. 

Brief biographical data 

Dr. Stoyanova graduated from the Higher Institute of Chemical Technology – Sofia 

(currently University of Chemical Technology and Metallurgy) in 1993 with qualification 

„chemical engineer” in the specialty “Inorganic and electrochemical productions” and second 

specialty “Industrial ecology”. In 1996 she joined the Institute of General and Inorganic 

Chemistry as a chemist. In 1999 she was enrolled as a PhD student and defended her PhD thesis 

entitled: “Copper-cobalt oxide catalysts supported on lanthanum-modified aluminosilicate 

composites and γ-Al2O3 for waste gases purification” in 2002. In 2003 Dr. Stoyanova was 

promoted to Research Associate III degree. Since 2004 she was Research Associate I degree, 

and since 2010 – Assist. Prof. in the laboratory „Materials and processes in environmental 

protection“. The chronology of her professional development and occupied positions proves that 

she completely satisfies the requirements specified for occupying the academic position of 

“Assoc. Professor”.   

Overview of the applicant's research activities 

Dr. Stoyanova is co-author of 38 research publications. Among them 24 have been published 

in international journals having impact factor, 10 in journals without impact factor and 4 in 

proceedings from scientific forums. The total number citations is 154, H-index – 5. An indicator 

of the innovative and applied nature of Dr. Stoyanova's research activity is the co-authorship as 

an inventor of a Bulgarian patent "Spinel-like catalyst for exhaust gas purification and method 

for its production". The results from the studies have been presented at 27 scientific events, 

among them 15 international forums. She coordinates 4 projects in the frame of Inter-academic 

exchange with Serbian Academy of Sciences and Arts and participated in the implementation of 

4 projects funded by the Bulgarian National Science Fund. Assessment of the expertise and 
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authority of Dr. Stoyanova among the specialists in the field is her selection as a reviewer of 10 

theses for obtaining a degree “Bachelor” by students at the University of Chemical Technology 

and Metallurgy - Sofia. 

Dr. Stoyanova submitted 26 publications for the participation in the present competition, all 

of them have been published after the award of the educational and scientific degree "Doctor". 

The papers have been published in reputable international journals with IF in the field of catalysis 

and materials science, such as Catalysis Communications, Reaction Kinetics, Mechanisms and 

Catalysis, Chemical Engineering Journal, Materials Characterization, Journal of Rare Earths, 

etc. The ranking by quartiles is as follows: 5 papers in Q 1, 7 – Q 2, 6 – Q 3, 8 – Q 4. Considerable 

personal contribution of Assist. Prof. Stoyanova in the investigations performed and in 

summarizing their results is highlighted by the fact that she is the first-ranking coauthor of 11 

and second-ranking coauthor of 4 articles. The publications included in the competition have 

been cited 105 times, with 32 citations of papers with Dr. Daniela Stoyanova as a first author. 

The presented report on the minimum requirements to the scientific activity of the candidates 

for the academic position "Associate Professor" shows that for all groups of indicators, published 

in the Law on the Development of the Academic Staff in the Republic of Bulgaria and the 

Regulations for its implementation, as well as the additional criteria of BAS and IGIC, performed 

points by Assist. Prof Daniela Stoyanova exceeded the required ones, namely according to 

indicator B (habilitation work) the required minimum is 100, while the fulfilled were 171, and 

in group D (scientific publications in publications referred in WoS or Scopus) with the required 

220 points were fulfilled 305. In group E, referring to the cited in scientific journals indexed in 

the databases WoS or Scopus, at a limit of 60 points a significant excess is reported - 280 points. 

 

Assessment of the main scientific achievements 

The survey of authorship about the contributions in the research publications of Assist. Prof. 

Stoyanova reveals clearly outlined topic of the investigation. It fully corresponds to the scientific 

specialty “Chemical Kinetics and Catalysis”, in which the competition was announced. 

Scientific contributions are related to the development of effective and promising catalysts and 

materials for solving environmental problems. The use of a wide range of physicochemical 

methods (XRD, SEM, TEM/HRTEM, DTA/TG, XPS, IRS, DRS, BET) and the performed 

catalytic tests contribute to the reliability of the obtained results.  

1. Habilitation work– scientific publications, referenced and indexed in the databases Web 

of Science and Scopus  

The habilitation work includes ten articles that are clearly distinguished from the total 

number of publications for participation in the competition. The contributions described in it are 

grouped in two directions:  
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1. Synthesis of thermostable supports of metal oxide catalysts for elimination of NOx and 

CO in waste gases. 

The most important results in this direction are: 

- Clarification of essential aspects of the process of cordierite formation from different raw 

materials by using two approaches for mixing dry components. It was found that the thermal 

stability of supports prepared by coprecipitation was higher than that of composites prepared by 

mechanical mixing. An important contribution of the research is that the determining step in the 

production of supports - type mullite-cordierite-like phase is the thermal treatment of the 

components, a process in which the crystalline phases are formed, providing the necessary 

qualities of the product. The structure formation and crystallization of mullite-cordierite-like 

phase with suitable structure at significantly lower temperature (1150 °С) in comparison with 

traditional ceramics (1450 °C) reveals the potential for applicability of this type of supports in 

the preparation of high-temperature catalysts. 

- The possibility of using corundum from deactivated alumina–palladium catalyst as a 

support of high-temperature Cu-Co oxide catalysts was studied. It was established that the 

presence of small amount non-extracted Pd (below 0.1 wt.%) in combination with supported Cu-

Co oxide phase increased not only the catalysts activity towards NO reduction with CO and CO 

oxidation, but also improved the resistance to poisoning by SO2. 

- A relevant approach has been applied for preparation of supports with desired textural and 

structural properties by impregnation of Al2O3 with La. A positive effect of supported Cu-Co 

oxide catalysts on catalytic activity towards NO reduction by CO and CO and C6H6 oxidation 

has been found due to the stabilizing role of La on the specific surface area of the supports and 

Cu-Co oxide catalysts. It has been proven that the modification by La suppresses the 

transformation of γ-Al2O3 to α-Al2O3, as well as impedes interaction between Al2O3 and Cu-Co 

oxide phase, thus prevents formation of aluminates. Moreover, the active Cu-Co oxide spinel 

supported on La/Al2O3 has a higher Co:Cu ratio, which is close to that in the stoichiometric 

CuCo2O4 spinel. 

The investigations conducted in this direction contribute to the establishment of the 

dependence of the structure of the support on the following factors: homogeneity of the synthesis 

medium, phase composition of the component’s precursor and preliminary preparation of the 

materials to be formed. 

2. Development and study of supported metal oxide catalysts for purification of gaseous 

fluids in the chemical and energy industries and transport. 

Contributions in this direction are applied and fundamental in nature and can be evaluated as 

a novelty in the study and use of active and promising catalysts in the processes of NO reduction 

with CO and oxidation of CO and hydrocarbons in gaseous fluids. 
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- Catalytic materials based on spent industrial catalyst Pd/Al2O3 have been developed by 

modification with NiO of low Pd content/alumina support. The demonstrated ability to utilize a 

deactivated Pd-containing catalyst and closing the process cycle represents a significant 

contribution to the protection of the environment from solid waste catalysts. Another 

contribution in this aspect is the synthesis of new active catalysts for complete oxidation of CO 

and hydrocarbons based on metallurgical slag and 3d transition metals.  

- Promising results have been obtained in the development of a new type of Ag/BaCO3/Al2O3 

catalyst, as an alternative to the conventional Pt/BaCO3/Al2O3 used in transport. It was found 

that the Ag-containing sample reaches its highest activity at T = 500 ° C, which is lower than 

that of the Pt-containing, but demonstrates higher resistance towards poisoning with SO2. 

- The formation of the spinel-like phase CuCo2O4 in samples supported on commercially 

available high-temperature carrier containing aluminum, magnesium and silicon has been found 

to affect significantly the activity in the CO oxidation reaction and the stability in the presence 

of catalytic poisons such as SO2. 

The influence of the nature of the impregnating solutions media (aqua, methanol, ethyl ether, 

acetone) on the activity of Fe-containing catalysts, supported on activated carbon, with respect 

to their catalytic activity in NO reduction by CO has been studied. 

- Experimental evidence has been found for the role of Fe3+ ions in the formation of 

catalytically active complexes on the surface of perovskite-type catalysts with an exemplary 

composition LaTixMgyFezО3 in the study of direct decomposition of NO in the absence of a CO 

as reducing agent.  

- Conditions for the synthesis of a spinel-like Cu/Zn/Al catalyst for decomposition of N2O 

into N2 and O2 have been optimized on the basis of a comparative study with a Cu/Zn/Al catalyst 

supported on corundum. The catalyst synthesized by co-precipitation demonstrates high activity 

in the purification of waste gases in the production of nitric acid in the company Neochim-

Dimitrovgrad. 

2. Scientific publications, referenced and indexed in the databases Web of Science and 

Scopus, not included in the habilitation work  

The publications not included in the habilitation work, presented by Assist. Prof. Stoyanova 

for participation in the competition, are 16. They are thematically grouped, depending on the 

type of the materials examined and their application: 

1. Synthesis and investigation of new catalytic materials for complete oxidation of CH4 

based classical technological schemes for supported type of catalysts; 

A comparative study of supported catalysts Pd-MeOx/Al2O3 (Me = Co, La, Ce) synthesized 

by impregnation and a series of Pd-containing catalysts on synthesized by sol-gel method 
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supports La2O3-Al2O3 and La2O3-CeO2-Al2O3 has been performed. The active sites for methane 

oxidation on Co-modified catalysts have been found to be PdO clusters. The role of the surface 

cobalt oxide phase is to stabilize the oxidized state of palladium and to serve as a reservoir of 

oxygen species. The activity and stability of the cobalt-free samples obtained by the sol-gel 

method are comparable to those of Pd-Co/LaAl2O3 due to formation of stable PdO particles, but 

a significantly higher Pd content is required. 

2. Synthesis and investigation of catalysts for CO oxidation, prepared by impregnation or 

mechanical activation of precursors; 

The influence of the preparation of two series of catalysts with active phase CuO and NiO 

on the structural and catalytic properties in the CO oxidation reaction has been evaluated. It was 

found that the composites obtained by impregnation of γ-Al2O3 with a mixture of nitrate 

solutions of Cu and Ni in a ratio corresponding stoichiometrically to the spinel CuNi2O4 and 

calcined at 400 and 500 °C show higher catalytic activity than synthesized binary materials CuO 

- NiO obtained from a mixture of Cu and Ni oxalates and mechanochemically activated in a 

planetary mill. 

3. Synthesis, characterization and photocatalytic activity of oxide materials; 

The relevance of these studies is due to the interesting properties and potential applications 

of oxide materials in photocatalytic reactions with environmental protection effect. 

- It has been found that the synthesis of nanosized ZnO by precipitation in the presence of a 

modifier (three-block copolymer Pluronic P123) and subsequent hydrothermal treatment is a 

promising strategy for obtaining well-crystallized material with improved photocatalytic 

efficiency for oxidative discoloration of Reactive Black (RB5) dye in wastewater. 

- The influence of different precipitating agents (NaOH, NH4(H)CO3 and CO(NH2)2) on the 

morphology and structure of the precursors and on the physicochemical properties of the final 

product - ZnO has been studied. It was found that the precipitation by urea produced material 

with highest photocatalytic activity in the oxidative removal of Reactive Black 5 (RB5), due to 

the presence of greatest share of mesopores, highest degree of crystallinity of wurtzite ZnO phase 

and largest content of surface OH groups in comparison with the other two precipitants. 

- For the first time highly dispersed calcium titanate (CaTiO3) with perovskite structure has 

been synthesized by hydrothermal treatment followed by mechanical milling. It has been shown 

that the combination of two methods for the synthesis of perovskite powders leads to higher 

photocatalytic activity in discoloration of malachite green (MG) in the presence of UV light. 

- The photocatalytic activity of zinc orthostannate Zn2SnO4 with spinel structure, synthesized 

in two stages: co-precipitation from solutions of Zn(NO3)2 and SnCl2 with Na2CO3 and 

subsequent hydrothermal treatment in alkaline medium (NaOH or NH4OH) has been studied. It 

has been found that in the presence of NaOH better crystallization of the amorphous precipitate 

takes place and the crystallites are smaller in the range of 100-300 nm, which contributes to the 
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higher photocatalytic activity in the oxidative discoloration of textile dye Methylene Blue (MB) 

in comparison with powders treated with NH4OH. 

- Nanosized phosphorus doped titania powders ( P = 0 ÷ 10 mol%) has been synthesized by 

sol-hydrothermal technique, which enhances the UV/Vis photocatalytic efficiency towards 

oxidative degradation of ethylene and acetylsalycylic acid in waste waters. 

4. Preparation of a new type of corrosion-resistant oxide coatings by chemical methods on 

different types of metal substrates;  

- It has been established that hydrophobic ZrO2-TiO2 (1:1) coatings with amorphous structure 

prepared by sol-gel method show high protective ability in a corrosive medium with chloride 

ions as corrosion activators. The role of some structural and surface parameters, such as 

amorphous dense structure, surface smoothness, hydrophobicity and the surface chemical 

composition (low hydroxyl groups content), in the increased anticorrosion properties of the 

composite films has been analyzed.  

 

Concluding remarks 

The review of the habilitation work and overall research activity in respect to the 

contributions of Assist. Prof. Dr. Stoyanova reveal in an indisputable way that she is a specialist 

in the field of synthesis, characterization and study of the catalytic properties of heterogeneous 

catalysts. Her merits in the development of new more efficient and promising materials used in 

various technological areas to control harmful emissions into air and water, in clarifying the 

relationship between structure and activity in reactions contributing to environmental protection 

are beyond doubt.  

The acquaintance with the materials submitted for the competition allows me to state with 

confidence that the scientific production metrics indices of Assist. Prof. Dr. Daniela Stoyanova 

are in accordance with the Law on the Development of the Academic Staff in the Republic of 

Bulgaria and the Regulations of IGIC – BAS for its implementation in regard to occupying the 

academic position „Associate Professor“. I am truly convinced to assess positively the 

achievements of Assist. Prof. Dr. Stoyanova and to recommend to the Scientific Jury and the 

Scientific Council of IGIC-BAS to vote positively and to approve Assist. Prof. Dr. Daniela 

Stoyanova for occupying the academic position of „Associate Professor” in the professional field 

4.2. „Chemical Sciences”, scientific speciality „Chemical Kinetics and Catalysis”. 

 

24.09.2021             Reviewer: 

             /Prof. Tatyana Tabakova, PhD/    


