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Group (B. 4.)

1. Jegova, G., Titorenkova, R., Rashkova, M., Mihailova, B.. Raman and IR reflection
micro-spectroscopic study of Er:YAG laser treated permanent and deciduous human
teeth. Journal of Raman Spectroscopy, 44, 11, 2013, ISSN:0377-0486,
https://doi.org/10.1002/jrs.4373, 1483-1490. SJR:1.047, I1F:2.359. Q1

Abstract: Permanent and deciduous human teeth treated by a dental Er-doped yttrium-
aluminium-garnet pulse laser (A = 2940 nm) as well as by classical drilling tools under
conditions typical of the clinical practice were studied by ultraviolet Raman and Fourier
transform infrared (FTIR) reflection microspectroscopy. Enamel was analyzed by both
spectroscopic methods, whereas dentine was studied only by FTIR reflection because of the
high level of photoluminescence continuum background even when a wavelength of 325nm
was used in inelastic light scattering experiments. The applied energy and pulse frequency of
the dental laser varied between 200 and 500 mJ and between 10 and 30 Hz, respectively. The
most important result is that after the laser treatment, the hydroxyapatite structure in both
permanent and deciduous enamel is preserved: the apatite Ca-P-O framework remains intact,
and the content of channel OH" groups is not changed within experimental uncertainties. The
calcium-phosphate framework of dentine also exhibits negligible laser-induced changes. The
only alterations in enamel induced by laser as well as by mechanical drilling are reduction of
the amount of CO; 2 in apatite and changes in the protein conformation. The laser impact on
the organic material and carbonate groups is strongest for laser power of 8 W; for powers of 4
or 5 W, the combination of higher pulse energy and lower pulse frequency has less impact
than the combination of lower energy and higher frequency. No differences between
deciduous and permanent teeth in their resistivity to laser irradiation with A = 2940nm were
detected.

2. Titorenkova, R., E. Duylgerova, V. Petkova, R. Illlieva. Carbonation and
dehydroxylation of apatite during high energy milling of biphasic Ca-phosphate
ceramics, Ceramics International, 45, 6 (2019) 7025-7033. ISSN 0272-8842,
https://doi.org/10.1016/j.ceramint.2018.12.204, SJR (Scopus):0.94, JCR-IF (Web of
Science):3.45 Q1

Abstract: Biphasic calcium phosphate ceramics, containing hydroxylapatite and p-tricalcium
phosphate, subjected to prolonged high energy dry milling was studied by infrared and Raman
spectroscopy combined with thermal analysis. Structural changes of hydroxylapatite and
isomorphic carbonate incorporation upon high energy milling for 20, 60 and 100 h were
monitored. It has been established that continuous milling in an air environment leads to
carbonate groups incorporation in apatite. Also, from the infrared and Raman spectra it can be
determined that the degree of carbonate ion substitution in both structural positions (A-type
and B-type) of hydroxylapatite increases with time of milling simultaneously with a reduction
in the degree of hydroxylation of apatite.


https://doi.org/10.1002/jrs.4373
https://doi.org/10.1016/j.ceramint.2018.12.204

3. Rabadjieva, D., Sezanova, K., Gergulova, R., Titorenkova, R., Tepavicharova, S..
Precipitation and Phase Transformation of Dicalcium Phosphate Dihydrate in
Electrolyte Solutions of Simulated Body Fluids. Thermodynamic Modeling and Kinetic
Studies. Journal of biomedical materials research Part A, 108, 8, Wiley, 2020,
ISSN:1552-4965, https://doi.org/10.1002/jbm.a.36929, 1607-1616. SJR (Scopus):3.22,
JCR-IF (Web of Science):3.525. Q1

Abstract: The metastable and stable equilibria of a precipitation in the biomimetic system
Simulated Body Fluid (SBF) CaCl,—K,;HPO,~KOH-H,0O were modeled in the pH region 3-7
at a Ca/P molar ratio of 1 using a thermodynamic approach. Saturation indices (SI) of the
solid phases were calculated and used to prognose the salt precipitation/ dissolution processes.
At pH < 4, the solutions are undersaturated (SI < 0) in respect of all solid phases; co
precipitation of dicalcium phosphate dihydrate (DCPD) and hydroxyapatite (HA) occurs at
pH 4 while at pH > 4 the stable phase is DCPD but the number of other co-precipitated solid
phases increases. This result is associated with the increase in HPO,*~, CaHPQ,, and KHPO,
— species in the studied solution. The phase transformations of five model DCPD-based
calcium phosphate precursors in three simulated body fluids differing in their composition, to
more stable octacalcium phosphate and hydroxyapatite was thermodynamically prognosed
and experimentally confirmed by Kinetic studies, as well as by chemical, XRD, SEM, and IR
methods.

4. Bonchev, A., Simeonov, M., Shestakova, P., Vasileva, R., Titorenkova, R., Apostolov,
A., Duylgerova, E., Vassileva, E.. Bioinspired Remineralization of Artificial Caries
Lesions Using PDMAEMA/Carbomer/Calcium Phosphates Hybrid Microgels. Gels, 8,
10, MDPI, 2022, 681-1-681-21. https://doi.org/10.3390/9els8100681 SJR (Scopus):0.69,
JCR-IF (Web of Science):4.7. Q2

Abstract: Dental caries remains one of the most prevalent bacterium-caused chronic diseases
affecting both adults and children worldwide. The development of new materials for
enhancing its remineralization is one of the most promising approaches in the field of
advanced dental materials as well as one of the main challenges in non-invasive dentistry. The
aim of the present study is to develop novel hybrid materials based on
(PDMAEMA)/Carbomer 940 microgels with in situ deposited calcium phosphates (CaP) and
to reveal their potential as a remineralization system for artificial caries lesions. To this
purpose, novel PDMAEMA/Carbomer 940 microgels were obtained and their core—shell
structure was revealed by transmission electron microscopy (TEM). They were successfully
used as a matrix for in situ calcium phosphate deposition, thus giving rise to novel hybrid
microgels. The calcium phosphate phases formed during the deposition process were studied
by X-ray diffraction and infrared spectroscopy, however, due to their highly amorphous
nature, the nuclear magnetic resonance (NMR) was the method that was able to provide
reliable information about the formed inorganic phases. The novel hybrid microgels were
used for remineralization of artificial caries lesions in order to prove their ability to initiate
their remineralization. The remineralization process was followed by scanning electron
microscopy (SEM), X-ray diffraction, infrared and Raman spectroscopies and all these
methods confirmed the successful enamel rod remineralization upon the novel hybrid
microgel application. Thus, the study confirmed that novel hybrid microgels, which could
ensure a constant supply of calcium and phosphate ions, are a viable solution for early caries
treatment.


https://doi.org/10.1002/jbm.a.36929
https://doi.org/10.3390/gels8100681

5. Rabadjieva D, Gergulova R, Ruseva K, Bonchev A, Shestakova P, Simeonov M,
Vasileva R, Tatchev D, Titorenkova R, Vassileva E. Polycarboxy/Sulfo Betaine
Calcium Phosphate Hybrid Materials with a Remineralization Potential. Materials.
2023; 16(20):6640. https://doi.org/10.3390/mal6206640 Q2

Abstract: Biomacromolecules control mineral formation during the biomineralization
process, but the effects of the organic components’ functionality on the type of mineral phase
is still unclear. The biomimetic precipitation of calcium phosphates in a physiological
medium containing either polycarboxybetaine (PCB) or polysulfobetaine (PSB) was
investigated in this study. Amorphous calcium phosphate (ACP) or a mixture of octacalcium
phosphate (OCP) and dicalcium phosphate dihydrate (DCPD) in different ratios were
identified depending on the sequence of initial solution mixing and on the type of the negative
functional group of the polymer used. The more acidic character of the sulfo group in PSB
than the carboxy one in PCB determines the dominance of the acidic solid phases, namely, an
acidic amorphous phase or DCPD. In the presence of PCB, the formation of ACP with
acicular particles arranged in bundles with the same orientation was observed. A preliminary
study on the remineralization potential of the hybrid material with the participation of PSB
and a mixture of OCP and DCPD did not show an increase in enamel density, contrary to the
materials based on PCB and ACP. Moreover, the latter showed the creation of a newly formed
crystal layer similar to that of the underlying enamel. This defines PCB/ACP as a promising
material for enamel remineralization.

6. Rabadjieva D, Gergulova R, Sezanova K, Kovacheva D, Titorenkova R. Mg, Zn
Substituted Calcium Phosphates—Thermodynamic Modeling, Biomimetic Synthesis in
the Presence of Low-Weight Amino Acids and High Temperature Properties. Materials.
2023; 16(20):6638. https://doi.org/10.3390/mal6206638 Q2

Abstract: The preparation of specially doped calcium phosphates (CaPs) is receiving a great
deal of attention from researchers due to CaPs’ enhanced capabilities for application in
medicine. Complexation and precipitation in a complicated electrolyte system including
simulated body fluids that are enriched with Mg®* and Zn?* ions and modified with glycine,
alanine and valine were first evaluated using a thermodynamic equilibrium model. The
influence of the type and concentration of amino acid on the incorporation degree of Mg and
Zn into the solid phases was predicted. Experimental studies, designed on the basis of
thermodynamic calculations, confirmed the predictions. Amorphous calcium phosphates
double-doped with Mg and Zn were biomimetically precipitated and transformed into Mg, Zn
- B-tricalcium phosphates (TCP) upon calcination. The Rietveld refinement confirmed that
Mg** and Zn** substituted Ca®* only at the octahedral sites of B-TCP, and in some cases, fully
displacing the Ca®* from them. The resulting Mg, Zn-B-TCP can serve as a reservoir for Mg
and Zn ions when included in the formulation of a biomaterial for bone remodeling. The
research conducted reveals the effect of combining mathematical models with experimental
studies to pre-evaluate the influence of various additives in the design of materials with
predetermined properties.


https://doi.org/10.3390/ma16206640%20%20Q2
https://doi.org/10.3390/ma16206638

7. Ferdov, S., Lopes, A., Araujo, J., Shivachev, B., Titorenkova, R., Petrova, N.,
Nikolova, R.. Three-Dimensional (3D) Microporous Iron Silicate with an Imandrite
Type of Structure. Inorganic Chemistry, 60, 7, American Chemical Society, 2021,
ISSN:0020-1669,  https://doi.org/10.1021/acs.inorgchem.0c03487,  4563-4568. SJR
(Scopus):1.25, JCR-IF (Web of Science):5.165 Q1

Abstract: Small-pore iron silicate MS-1 (Minho-Sofia, solid number 1) with a 3D porous
system, an analogue of the rare mineral imandrite, has been synthesized and characterized.
This material is the lowest framework density iron silicate, one of the most siliceous (Si/Fe =
6) iron silicates, the first iron cyclosilicate achieved at hydrothermal conditions, and the only
synthetic iron-based member of the lovozerite mineral group.

8. Ferdov, S., Shivachev, B., Titorenkova, R., Petrova, N., Tarassov. M., Nikolova, R..
Indium silicate with an imandrite-type structure. RSC Advances, 12, 20, RSC, 2022,
ISSN:2046-2069, https://doi.org/10.1039/D2RA00864E, 12531-12536. SJR (Scopus):0.67,
JCR-IF (Web of Science):4.036 Q2

Abstract: This work reports the synthesis and characterization of novel zeolite-like indium
silicate MS-2 (Minho-Sofia, solid number 2). The structure of this material is analogous to
that of the mineral imandrite (NagCaysFeSisO1g), with In instead of Fe in the octahedral
position. MS-2 is the first structurally confirmed indium silicate prepared under mild
hydrothermal conditions and the only synthetic indium silicate related to the lovozerite
mineral group. MS-2 (Nas23Cay 621N0.6sSisO18) exhibits significant indium deficiency in the
octahedral position thus having the highest Si/In (8.8) ratio among the known indium silicates.
The framework consists of occupationally disordered InOg octahedra interconnected by 6-
membered rings of [SigO1g] tetrahedra. The three-dimensional (3D) tunnel system is occupied
by Na* and Ca®* charge-balancing ions. The low framework density (16.2 FC/1000A%) and
high thermal stability (up to 900°C) are comparable to other molecular sieves.

9. Ferdov, S., Shivachev, B., Drenchev, N., Hadjiivanov, K., Simova, S., Titorenkova, R.,
Petrova, N., Tarassov, M., Nikolova, R. Unusual large pore copper silicate for CO,
adsorption, Microporous and Mesoporous Materials, Volume 363, 2024, 112829, ISSN
1387-1811, https://doi.org/10.1016/j.micromeso.2023.112829. Q1

Abstract: The variable ratio of tetrahedrally coordinated atoms with different valences in the
zeolite framework determines the amount and distribution of extraframework cations, thereby
regulating properties such as adsorption, separation, and catalysis. However, similar control is
not possible for stoichiometric microporous mixed coordination polyhedra silicates. Here we
identify synthesis conditions that reduce or completely eliminate the alkali cations in the 12-
ring channels of a copper silicate while preserving the original framework stoichiometry that
enables CO, adsorption. Furthermore, despite the absence of cation positions, the emptied
channels can undergo ion exchange and accommodate substantial amounts of Cs* and Sr**
ions. These results introduce a pioneering example of cation-free large pores in transition
metal silicates and demonstrate how the same framework heteropolyhedral silicates can
exhibit significantly distinct pore composition and adsorption properties controlled by the
synthesis.


https://doi.org/10.1021/acs.inorgchem.0c03487
https://doi.org/10.1039/D2RA00864E
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10. Titorenkova, R., Kostov-Kytin, V., Dimitrov, Ts.. Synthesis, phase composition and
characterization of Co-diopside ceramic pigments. Ceramics International, 48, 24,
Elsevier, 2022, ISSN:0272-8842, https://doi.org/10.1016/].ceramint.2022.08.242, 36781-
36788. SJR (Scopus):0.89, JCR-IF (Web of Science):5.532 Q1

Abstract: Ceramic pigments in the system CaO — CoO — MgO - 2SiO, were synthesized
through solid-state high temperature sintering at 1000, 1100 and 1200°C. The starting
compositions were determined from the stoichiometric mineral diopside, following the
expression Ca0.xCo0.(1-x)MgO-2Si0O,, where x = 0, 0.05, 0.1, 0.15, 0.2, 0.25, 0.3, 0.5, 0.7
and 0.9. The effect of sintering temperature and initial cobalt concentration on the phase
composition and colour were studied by powder X-ray diffraction analysis, scanning electron
microscopy (SEM), infrared (FT-IR), ultraviolet-visible - (UV-Vis) and electron
paramagnetic resonance (EPR) spectroscopy. Poly-phase ceramics were obtained depending
on synthesis parameters, which in addition to Co-diopside, may contain wollastonite, Co-
ackermanite — Cay(Co, MQ)Si,O;, Co-olivine — CoMgSiO4, Co-monticellite — Ca(Mg,
Co)SiO,, and cristobalite. Quantitative ratios of detected mineral phases and the degree of
cobalt isomorphic substitution were determined by applying Rietveld refinement approach.
Trends and consistencies were outlined revealing that concentration of cobalt in the initial
synthesis batch and its isomorphous incorporation in the crystal structure of diopside affect
the structural perfection of the cation polyhedra. This fact obviously plays a key role in
controlling the amount of the main constituent phase in the run-product. Ceramics of highest
diopside content and lowest measured degree of structural distortion were only formed at
1200°C and initial cobalt concentration in the range x = 0.2-0.3. These samples are pink in
colour and have the highest value of red coordinate in the CIELab system due to Co®" ions in
octahedral coordination in diopside structure.

Group (I'.7.)

11. Dimitrov, Ts., Titorenkova, R., Zaichuk, A., Tzvetanova, Y.. Synthesis and study of
ferri-diopside ceramic pigments. Voprosy Khimii i Khimicheskoi Tekhnologii, 1, 2022,
ISSN:ISSN 2413-7987 (Online), http://dx.doi.org/10.32434/0321-4095-2022-140-1-39-46,
39-46. SJR (Scopus):0.28 Q3

Abstract: The article reports the mineralogical composition, structural features and changes
in color parameters of iron-containing diopside pigments. The source of SiO, in these
pigments was SiO,.nH,O with a particle size in the range of 2—7 um, which is much more
reactive than conventionally used quartz sand. A series of ceramic pigments on the basis of
stoichiometric diopside in the system CaO—Fe,O3;—MgO-SiO, was synthesized via solidstate
high temperature sintering at 1000, 1100 and 1200°C. The resulting ceramic pigments were
examined by powder X-ray diffraction, infrared spectroscopy, electron microscopy, electron
paramagnetic resonance and Maossbauer spectroscopy. The color characteristics were
measured using spectrophotometry method. It was found that multiphase ceramic pigments
were obtained under the synthesis conditions, which contain diopside, wollastonite,
cristobalite, akermanite and periclase in various proportions. The synthesized ceramic
pigments are brown and beige in color, depending on the content of Fe,O3 additive, firing
temperature and phase composition. The synthesized pigments can be used for staining of
ceramic glazes.


https://doi.org/10.1016/j.ceramint.2022.08.242
http://dx.doi.org/10.32434/0321-4095-2022-140-1-39-46

12. Titorenkova, R., Dimitrov, Tz., Tzvetanova, Y. Synthesis and characterization of Cr-
doped diopside ceramics, Review of Bulgarian Geological Society, vol. 83, part 3, 2022,
p. 47-50, ISSN 0007-3938, indexed in Web of Science
http://bgd.bg/REVIEW BGS/REVIEW BGD 2022 _3/PDF/09 Titorenkova Rev_BGS 202

2-3.pdf

Abstract: A series of ceramics in the system CaO—Cr,03—MgO-SiO, was synthesized via
solid-state high temperature sintering at 1000, 1100 and 1200°C. The resulting ceramics were
examined by powder X-ray diffraction, scanning electron microscopy, infrared and electron
paramagnetic resonance spectroscopy. The color characteristics were measured
spectrophotometrically. It was found that under the synthesis conditions multiphase ceramics
were obtained which contain diopside, wollastonite, magnesiochromite, cristobalite, tridymite
and periclase in various proportions. The synthesized ceramics are gray, gray-green and green
in color, depending on the content of Cr additive, temperature of furnace and phase
composition.

13. Dimitrov, Ts., Titorenkova, R., Petrov, O., Ibreva, Ts., Stancheva, M.. Synthesis and
characterization of ceramic pigments in the system CaO.NiO.MgO.2Si02. AIP
Conference Proceedings, 2486, 1, 2022, ISSN:1551-7616,
https://doi.org/10.1063/5.0105620. SJR (Scopus):0.17

Abstract: A series of ceramic pigments in the system CaO-NiO-MgO-2SiO, was
synthesized via solid-state high temperature sintering at 1000, 1100 and 1200°C. The
resulting ceramic pigments were examined by powder X-ray diffraction analysis, electron
microscopy, FT-infrared spectroscopy and UV-Vis spectrophotometry. It was found that
under the synthesis conditions a multiphase ceramic is obtained which contains diopside,
wollastonite, ackermanite, cristobalite (and nickel, magnesium oxides) in various proportions.
The synthesized ceramic pigments are pale green in colour, depending on the content of Ni
additive and phase composition.

14. Dimitrov, T., Titorenkova, R., Tzvetanova, Y.. Synthesis of Co-doped ceramics in
the system CaO-xCo0-1-xZn0-2Si0,. Review of the Bulgarian Geological Society, 80, 3,
Bulgarian geological society, Bulgarian Academy of sciences, 2019, ISSN:0007-3938,27-2
(Web of Science)

http://bgd.bg/REVIEW _BGS/REVIEW _BGD_2019 3/PDF/04 Dimitrov_GeoSci_2019.pdf
Abstract: The polyphase ceramics was synthesised in the system CaO-xCoO—(1-x)ZnO-
2Si0; via solid phase sintering method at 1100°C. The resulting mineral phases are Co-doped
hardystonite and willemite, as well as tridymite. The color coordinates of blue ceramics
obtained are b* =-26.1; L* = 63.4 and a* = -3.5.

15. Ibreva, Ts., Dimitrov, Ts., Titorenkova, R., Markovska, ., Tacheva, E., Petrov, O..
Synthesis and characterization of willemite ceramic pigments in the system xCoO. (2—
X)Zn0. SiO2. Bulgarian Chemical Communications, Vol. 50, Issue F, 2018, ISSN:ISSN:
0324-1130, 31-37. ISI 1F:0.238 Q4 http://www.bcc.bas.bg/

Abstract: Zinc silicate a-willemite (Zn,SiO4) is an orthosilicate with rhombohedral
symmetry. Cobalt doped willemite is a pigment with application in high-temperature ceramics
and glaze production. A full series of cobalt containing willemite ceramic pigments with
composition xCoO. (2-x)Zn0. SiO,, where x = 0.125, 0.250, 0.375, 0.50, 0.625, 0,75, 0.875
and 1, were syntesized via solid-state high temperature sintering. The resulting ceramic
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pigments were examined by powder X-ray diffraction analysis, electron microscopy, infrared
spectroscopy and the color was determined spectrophotometrically. It was found that the
pigmentwith composition 0,375C00.1,625Zn0.SiO2 sintered at 1000°C has the brightest blue
color as defined after spectrophotometric measurments of the coloring efficience. The results
confirmed that the synthesized pigments are suitable for application in sanitary ceramics and
glaze tiles.

16. Nikolov, A., Titorenkova, R., Nikolov, V., Delcheva, Z.. Characterization of a novel
geopolymer based on acid-activated fayalite slag from local copper industry. Bulgarian
Chemical Communications, 50, Special Issue F, 2018, 54-61. ISl 1F:0.238 Q4
http://www.bcc.bas.bg/

Abstract: In the present study the copper smelter slag from the Aurubis enterprise (Pirdop,
Bulgaria) was used as geopolymer precursor. The X-ray fluorescence and powder diffraction
analysis showed that the slag contains significant amount of iron, presented by the minerals
fayalite and magnetite. The slag was activated with phosphoric acid solution to prepare fresh
geopolymer paste. Rapid exothermic reaction took place and the material hardened in
minutes. The obtained inorganic polymer material was characterized by XRD, FTIR, DSC
and Mossbauer spectroscopy. In conclusion, our study shows that the waste slag from local
copper industry could be used as a potential geopolymer precursor to produce building
materials. This novel method could reduce the huge amounts of fayalite slag generated during
the last decades.

17. Dimowa, L., Piroeva, 1, Atanasova-Vladimirova, S., Petrova, N., Ganev,
V., Titorenkova, R., Yankov, G., Petrov, T., Shivachev, B.. Synthesis, structural, thermal
and optical properties of TeO,-Bi,0O3-GeO,-Li,0 glasses. Optical Materials, 60, Elsevier,
2016, 1SSN:0925-3467, DOI:10.1016/j.0ptmat.2016.09.008, 577-583. SJR:0.701, 1F:2.183
Q1 https://doi.org/10.1016/j.0ptmat.2016.09.008

Abstract: In this study, synthesis and characterization of novel quaternary tellurite glass
system TeO,-Bi,03-GeO,—Li,0 is presented. The compositions include TeO, and GeO, as
glass formers while different proportion of Bi,O; and Li,O act as network modifiers.
Differential thermal analysis, X-ray diffraction, scanning electron microscopy energy
dispersive X-ray spectroscopy, laser ablation inductively coupled plasma mass spectrometry,
UV-Vis and Raman spectroscopy are applied to study the structural, thermal and optical
properties of the studied glasses. Obtained glasses possess a relatively low glass transition
temperature (around 300°C) if compared to other tellurite glasses, show good thermal
transparency in the visible and near infra-red (from 0.4 to 2.4 um) and can double the
frequency of laser light from its original wavelength of 1064nm to its second-harmonic at 532
nm (i.e. second harmonic generation).

18. Bakardjieva, S., Mares, J., Koci, E, Tolasz, J., Fajgar , R., Ryukhtin V.,
Klementova, M., Michna, S., Bibova, H., Holmestad, R., Titorenkova, R., Caplovicova ,
M.. Effect of Multiply Twinned Ag(0) Nanoparticles on Photocatalytic Properties of
TiO, Nanosheets and TiO, Nanostructured Thin Films. Nanomaterials, 12, 5, MDPI,
2022, ISSN:2079-4991, https://doi.org/10.3390/nan012050750, 750-1-750-24. SJR
(Scopus):0.84; Q1 https://doi.org/10.3390/nan012050750

Abstract: Ag-decorated TiO, nanostructured materials are promising photocatalysts. We used
non-standard cryo-lyophilization and ArF laser ablation methods to produce TiO, nanosheets
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https://doi.org/10.3390/nano12050750

and TiO, nanostructured thin films decorated with Ag nanoparticles. Both methods have a
common advantage in that they provide a single multiply twinned Ag(0) characterized by
{111} twin boundaries. Advanced microscopy techniques and electron diffraction patterns
revealed the formation of multiply twinned Ag(0) structures at elevated temperatures (500°C
and 800°C). The photocatalytic activity was demonstrated by the efficient degradation of 4-
chlorophenol and Total Organic Carbon removal using Ag-TiO, nanosheets, because the
multiply twinned Ag(0) served as an immobilized photocatalytically active center. Ag-TiO,
nanostructured thin films decorated with multiply twinned Ag(0) achieved improved
photoelectrochemical water splitting due to the additional induction of a plasmonic effect. The
photocatalytic properties of TiO, nanosheets and TiO, nanostructured thin films were
correlated with the presence of defect-twinned structures formed from Ag(0) nanoparticles
with a narrow size distribution, tuned to between 10 and 20 nm. This work opens up new
possibilities for understanding the defects generated in Ag-TiO; nanostructured materials and
paves the way for connecting their morphology with their photocatalytic activity.

19. Fujiwara, K., Tamaki, T., Kishimori, C., Titorenkova, R., Nakatsuka, A., Nakayama,
N..Crystal Structures of Cobalt-Exchanged Sodium GTS-type Titanosilicates and the
Elution Test by Acid Solution. Transactions of the Materials Research Society of Japan,
38, 3, 2013, IF 0.2; https://www.|stage.jst.qo.jp/article/tmrsj/38/3/38 455/ article

Abstract: Fine particles of Na-GTS have been prepared by using hydrothermal method. Co?*-
exchanged GTS were obtained by shaking 0.5 g of the single-phase Na-GTS sample in the
aqueous solutions of CoCl, (25 mL, 0.025~1.0M) at 40°C for 24 hours. Samples with the
composition 0.23 <x< 0.9 in the formula of Nas.4xC0,xTisSi3O16 were obtained. With the
increase of Co composition X, the rhombohedral lattice parameter a increases and o becomes
close to 90°. The Co elution ratios were about 90 % for the samples with x = 0.23 and 0.56,
whereas 70% for the samples of ion exchange ratio with x = 0.88. By Co?" exchange, the
water content increased from 20.5 to 24.5 % and the DTA peak temperature due to the
dehydration was lowered from 253 to 230°C. FT-IR spectra showed apparent change in the
absorption peaks due to the O-H stretching in the range of 3000~3600 cm™ suggesting change
in the hydration state.

20. Georgieva, l., Kossev, K., Titorenkova, R., Petrova, N., Zahariev, Ts., Nikolova, R..
Effect of urea on arrangement of novel Mg(ll) perrhenate crystal structures and their
optical properties: Experimental and theoretical insight. Journal of Solid State
Chemistry, 312, 2022, https://doi.org/10.1016/j.jssc.2022.123263, 123263-1-123263-11. SJR
(Scopus):0.58 Q2

Abstract: Three Mg(ll) perrhenate complexes were synthesized in aqueous solution and the
crystal structures of neutral Mg(H,0),(ReOg), (1) and two novel ionic complexes with urea
(OC(NHs,)2, (U)), [Mg(H20)2(U)4](ReOg)2 (2) and [Mg(U)s](ReO4), (3) were determined by
single crystal X-ray diffraction. The compounds were examined by DTATG- MS analysis,
FT-infrared and UV-Vis diffuse reflectance spectroscopy. Detailed analysis of bond order,
vibrational and optical spectra, and density of states was performed by periodic PAW/PBE
calculations. The calculated free energies showed increased stability of 1, 2 and 3 with a
higher number of U, which correlates with the largest covalent contribution in Mg-Ou bond,
the highest melting point and optimal thermal resistance of 3. The inclusion of urea expanded
UV absorption range up to 395 nm, as a result of higher energy valence bands and reduced
band gap energy. Above this range, the crystals are characterized by a wide transparency
window and improved optical properties.



https://www.jstage.jst.go.jp/article/tmrsj/38/3/38_455/_article
https://doi.org/10.1016/j.jssc.2022.123263

21. Kosev, K., Petrova, N., Georgieva, l., Titorenkova, R., Nikolova, R.. Crystalline
adducts of urea with magnesium iodide. Journal of Molecular Structure, 1224, Elsevier,
2021, ISSN:0022-2860, https://doi.org/10.1016/j.molstruc.2020.129009, SJR
(Scopus):0.471, JCR-IF (Web of Science):3.196; Q2

Abstract: The crystal structures of newly obtained [Mg(OC(NH>),)2(H20)4]l2 (tetraaqua bis
(urea-O) magnesium diiodide), [Mg(OC(NH>)2)4(H20)2]l. (diaqua tetra(urea-O) magnesium
diiodide) and [Mg(OC(NH>)2)s]l2. 40C(NH>), (hexa(urea-O) magnesium diiodide tetraureate)
are reported. It is found that the studied com- pounds crystalize in one and the same space
group P2;/c and exhibit structure isotypical with the corresponding chlorides and bromides.
The complexes were characterized by experimental IR spectroscopic and DTA-TG analyses,
and DFT/B3LYP free energy and vibrational calculations at molecular level. The observed
trans -conformation in the crystalline (MgXe)** units was supported by calculated larger
thermodynamic stability of trans - conformers as compared to cis ones. The inclusion of Urea
in Mg® * complexes was preferred over water in agreement with the calculated exothermic
exchange reactions. The comparative IR spectroscopic analysis of urea and the three Mg**
complexes studied revealed that v(C=0) U band shift could be an indication of Mg - O U
bond formation and its relative strength. The thermal analyses and calculated exchange
reaction energies predicted larger stability of the Mg?* complexes with an increase of the
number of the urea (respectively a decrease of water’s number in the first coordinating shell)
due to formation of specific network of hydrogen bonds.

22. Nikolova R., Mankov SI., Petrova N., Titorenkova R.. Fluorwavellite from
Petroshnitsa river valley, Republic of Macedonia. Bulgarian Chemical Communications,
50, 2018, ISSN:0324-1130, 200-208. ISI 1F:0.238; Q4 http://www.bcc.bas.bg/

Abstract: The first finding of fluorwavellite Al,.go(PO4)2(OH),.[Fo.gs(OH)o.12]5H20(+0.10H™)
from the Balkan Peninsula was studied by XRD, FTIR, Raman spectroscopy and thermal
analysis. The unit cell volume of the sample is comparably smaller than that of the wavellite
and fluorwavellite studied so far. The vibrational modes of water molecules and hydroxyl
groups are detected in their Raman and IR spectra. The results on the thermal decomposition
of the fluorine analogue with wavellite structural topology are reported for the first time and
different types of water were defined.

23. Tarassov, M., Tarassova, E., Nikolova, R., Titorenkova, R., Chapevov, K.,
Janakieva, J.. Libethenite from the Sarnenshko Kladenche copper-polymetallic deposit,
Eastern Srednogorie, Bulgaria. Comptes rendus de 1'Académie bulgare des Sciences, 73,
12, BAS, 2020, ISSN:1310-1331, http://www.proceedings.bas.bg/DO1/doi2020 c¢_10.html,
1703-1710. SIR (Scopus):0.218, JICR-IF (Web of Science):0.343; Q2

Abstract. Morphology, chemical composition, crystal structure and IR spectroscopy
characteristics of a first find of libethenite, Cu,(PO4)(OH), in the Sarneshko Kladenche
deposit, Rosen ore field, Eastern Srednogorie, were studied. The mineral is presented by 0.8—
1.4 mm long-prismatic crystals with {100}, {010}, {110}, {210}, and {011} crystallographic
forms. Fe and Si were found as permanent minor elements in the composition of the mineral.
The structure refinement was performed for the composition
Cu?*1 g06F€% 0.00a[(P*1.996Si* 0.004)04]OH. The found cell parameters of the mineral (S.G.
Pnnm) are: a = 8.0552(4)A, b = 8.3930(5)A , ¢ = 5.8855(4)A ; a= B= y= 90°. The IR


https://doi.org/10.1016/j.molstruc.2020.129009
http://www.bcc.bas.bg/
http://www.proceedings.bas.bg/DOI/doi2020_c_10.html

spectrum of the mineral consists of 3465, 1048, 957, 940, 812, 650, 634, 615, 552, 486, 447
absorption bands (cm™).

24. Tarassova, E., Tarassov, M., Titorenkova, R.. Ancient pigments from the Early
Hellenistic Documaci Tomb (4-3 BC) near the town Mangalia, Romania: mineralogical
and chemical characteristics. Review of the Bulgarian Geological Society, Geosciences
2019, 80, 3, Bulgarian Geological Society, Bulgarian Academy of Sciences, 2019,
ISSN:0007-3938, 256-258. (Web of Science)

http://bgd.bg/REVIEW _BGS/REVIEW BGD_2019 3/PDF/78 Tarassova_GeoSci_2019.pdf

Abstract: The Documaci tomb of the Kallatis funerary areas is located near the nowadays
town of Mangalia, Southern Dobrudja, Romania. Kallatis was known as an ancient colony of
Herakleia Pontike settled on the Western shores of the Black Sea. The tomb is an example of
Early Hellenistic cultural influence in the North-Thracian territory. The plasters of the
funerary chamber and dromos of the Documaci tomb are studied in order to identify the
materials used for the mortars, their origin, as well as to clarify the techniques of mortar
application. The plaster in the Documaci Tomb consists of 3 layers. The contact zones
between the layers are not contaminated, which indicates that the layers were applied one
after another without a long time interval, probably after the previous layer was hardened. The
obtained characteristics of the plaster in the chambers and dromos, such as the chemical com-
position of the lime binder, the phase composition of the filler (sandy beach), the addition of
crushed marble to the last layers to enhance the shine, indicate the use of the same techniques
when applying the plaster to the chamber and the dromos. For preparation of primary mortars,
local raw materials of Sarmatian organogenic limestone and coastal beach sand were used.

25. Tarassova, E., Tarassov, M., Titorenkova, R.. Ancient plasters from the Early
Hellenistic Documaci Tomb (4-3 BC) near the town Mangalia, Romania: mineralogical
and chemical characteristics. Review of the Bulgarian Geological Society, Geosciences
2019, 80, 3, Bulgarian Geological Society, Bulgarian Academy of Sciences, 2019,
ISSN:0007-3938, 253-255. (Web of Science)

http://bgd.bg/REVIEW BGS/REVIEW BGD_ 2019 3/PDF/77_ Tarassova_GeoSci_2019.pdf

Abstract: The barrel-vaulted tomb Documaci on the area of Kallatis — an ancient colony of
Herakleia Pontike, near the nowadays town of Mangalia, Southern Dobrudja, Romania, is an
example of Early Hellenistic cultural influence in the North-Thracian territory on the Western
Shores of the Black Sea. The funerary chamber of the tomb is plastered and painted. The
color decoration of the murals in the tomb is arranged in relief belts with incised vertical lines
separating red and dark-blue colored panels. White and yellow decoration is applied using a
stencil. The decoration is elaborated in an illusionistic style typical of the Early Hellenistic
murals. In the present work, wall paintings of the funerary chamber are studied in order to
identify the materials used for the pigments, their origin, as well as to clarify the painting
techniques. The color palette of Documaci tomb murals includes dark blue, red, yellow and
white colors. Earth pigments as red ochre (hematite + clay) — for red paint and yellow ochre
(goethite + clay) — for yellow paint, as well as wood charcoal — for dark-blue coloring and
lime — for white paint were used. All these pigments have local origin — from Sarmatian
limestone (lime) or from red clay layers of the same limestone (clay, hematite, goethite). It is
found that secco technique was applied for wall painting. Built on the Black Sea coast, in
Thracian territory, the Documaci tomb demonstrates both the features of Early Hellenism in
its illusionistic style of decoration and the techniques for color painting used in Thracian
tombs from neighboring territories.


http://bgd.bg/REVIEW_BGS/REVIEW_BGD_2019_3/PDF/78_Tarassova_GeoSci_2019.pdf
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26. Georgieva, M, Krumov, S., Ivanova, T., Dimitrova, D., Titorenkova, R.. Phenolic
Compounds and Antioxidant Activity of Seven Bulgarian Cultivars Sweet Cherry
(Prunus avium L.). BJAS, 29, 3, 2023, ISSN:ISSN 1310-0351 (Print), 446-451. SJR
(Scopus):0.25 Q3 https://journal.agrojournal.org/page/en/details.php?article_id=4277

Abstract: The phenolic compounds and antioxidant activity of cherries from seven Bulgarian
cultivars (Kyustendilska Chrustyalka, Cherna Konyavska, Bulgarian Bigarreau, Mizia,
Stefania, Dima, and Vasinika), were evaluated in this paper. The presented results are part of
studies, aimed at characterizing the qualities of Bulgarian sweet cherry varieties and
comparing them with the world-spread industrial varieties. The total polyphenols in sweet
cherry fruits examined in this study ranged from 1.08 to 4.11 mg GAE/g. Total flavonoids
varied from 0.69 to 1.54 mg QE/g. The amounts of total monomeric anthocyanins were
between 0.1 to 2.91 mg CR/g, being the highest for the cultivar Vasinika fruits. The Vasinika
extract possessed the strongest antioxidant activity in both tests (FRAP and DPPH). Analysis
of the antioxidant activity and polyphenol content of these Bulgarian cherry cultivars was
carried out for the first time.

27. Georgieva, M, Titorenkova, R., Kozhukharov, S.. A simplified spectrophotometric
procedure for the detection of mercury ions. REVIEW OF THE BULGARIAN
GEOLOGICAL SOCIETY, 84, 3, 2023, 241-244. ISSN: 0007-3938,
http://bgd.bg/REVIEW BGS/REVIEW BGD 2023 3/PDF/55_Georgieva-M_Rev BGS 2023-3.pdf,
JCR-IF (Web of Science):0.2 Q4

Abstract: The recent brief work presents the results of attempts to simplify a procedure to
detect dissolved Hg(ll) compounds. It is based on the performance of a procedure, after the
simplification of the prescription given in literature. The simplification was performed, to
avoid the use of volatile organic compounds (VOC), such as the proposed in literature
isoamyl alcohol. The present study aims to verify a simplified procedure, which does not
require the use of mentioned VOC and detergents, like sodium dodecyl sulfate.

Group I'. 7. Apyru

28. Titorenkova, R.. FTIR micro-spectroscopy applied for studying biological
mineralization. 59-th Annual Scientific Conference of University of Ruse ,,Angel
Kanchev*, 2020, 174-179.

Abstract: Infrared micro-spectroscopy is a powerful tool, sensitive to chemical and structural
inhomogeneity, phase impurities, isomorphic substitution, degree of structural disorder,
crystal size and orientation. This method and various techniques for its application are very
suitable for the study of biologically formed mineralized hard tissues which have a complex
structure and specific crystal-chemical properties. The most highly mineralized tissues in
vertebrates are the teeth, which are composed mainly of non-stoichiometric hydroxylapatite
Cas(PO4)3(OH),. This paper presents the spectral differences between healthy mineralization
of tooth enamel and dentin, which are important initial condition for studying changes that
occur as a result of pathology, dental treatment or external factors. Also, the differences in the
use of reflection and ATR micro-spectroscopy are considered. Examples of pathological
mineralizations such as urinary stones are presented. This paper summarizes the advantages of
the method and focuses on the information that can be extracted not only for the
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inhomogeneities in phase composition, but also for the structural characteristics of the most
common mineralizations of biological origin.

29. Kuvandjiev, N., Dimitrov, Ts., Titorenkova, R.. Synthesis and characterization of V -
doped diopside ceramic pigments. Reports Awarded with ""Best Paper’ Crystal Prize -
60th annual scientific conference of University of Ruse and Union of Scientists ,,New
industries, digital economy, society - projections of the future — I1”, University of Ruse,
2021, ISBN:978-954-712-864-4, 256-260.

Abstract: Ceramics are synthesized via solid-state high temperature sintering at a temperature
of 1000, 1100 and 1200°C in the system CaO.xV205.(1-x)MgO.2SiO,, where x = 0.1, 0.2,
0.3, 0.4, 0.5, and 0.6. The obtained ceramics were examined by powder X-ray diffraction
analysis, electron scanning microscopy, infrared and UV-Vis spectroscopy. It has been found
that under synthesis conditions a multiphase ceramics is obtained which contains in different
ratio diopside, cristobalite, tridymite and traces of wollastonite. The colour of the ceramic
changes to blue-greenish when vanadium is added to the system. The high concentration of
vanadium leads to the formation of various polymorphic phases of SiO, and inhibits the
formation of diopside. The effect of vanadium concentration and sintering temperature on
phase composition and colour was studied.

30. Dimitrov, Ts., Titorenkova, R.. Study of diopside ceramic pigments with rare earth
elements. Proceedings University of Ruse “Angel Kanchev”, 60, 10.1, 2021, ISSN:ISSN
1311-3321 (print), 40-44.

Abstract: For the preparation of ceramic in the system CaO.Nd,03.MgO.2Si0,, the starting
compositions are determined from the basic mineral diopside following the expression
Ca0.xNd,03.(1-x)Mg0.2SiO,, where x = 0.1 and 0.2. Ceramic was synthesized via solid-
state high temperature sintering at 900, 1000, 1100 and 1200°C. The phase composition was
examined by powder X-ray diffraction analysis. The identified mineral phases are oxyapatite
CazNds(Si0O4)60,, diopside, merwinite, wollastonite, dkermanite, periclase, and Nd,O3. Their
amount in the samples was determined semi-quantitatively. It was found that the amount of
the oxyapatite phase decreased with temperature of sintering, and diopside appeared only at
temperatures of 1100 and 1200°C together with dkermanite. It can be assumed that the
addition of neodymium in the system does not favor the formation of diopside based
ceramics.

31. Jankov, G., Titorenkova, R., Dimitrov, Ts.. Study of Ceramic Pigments with
Praseodymium and Erbium Rare Earth Elements. Proceedings University of Ruse
“Angel Kanchev”, 61, 10.3, 2022, ISSN:1311-3321, 11-15.

Abstract: Ceramics are synthesized via solid-state high temperature sintering at a temperature
of 1000, 1100 and 1200°C in the system CaO-xPr,03-(1-x)MgO-2SiO, and CaO-xEr,O3-(1-
X)MgO-2SiO,, where x = 0.1, 0.2, 0.3. The obtained ceramics were examined by powder X-
ray diffraction analysis, electron scanning microscopy, infrared and UV-Vis spectroscopy. It
has been found that under synthesis conditions a multiphase ceramic pigments is obtained
which contains in different ratio diopside, cristobalite, tridymite and traces of wollastonite.
The colour characteristics were measured spectrophotometrically with Tintometr RT 100
Lovibond. The particle sizes of the pigments were determined by transmission electron
microscopy. The best pigments are applied in white cover glaze for faience.



32. Dimitrov, Ts., Titorenkova, R., O. Petrov, Diopside ceramic pigments obtained by a
sol-gel method with the participation of different chromophore elements, Proceedings
University of Ruse “Angel Kanchev”, 2022, vol. 61, book 10.1., ISSN 2603-4123, 74-80.

Abstract: The sol-gel method is used for the synthesis of diopside (CaMgSi,Og) ceramic
pigments doped with cobalt, iron, nickel and manganese ions. Pure grade raw materials such
as TEOS - Si(OC,Hs), and nitrates of Ca?*, Mg®*, Co?*, Fe?*, Cr** and Mn?" have been used
for the synthesis. The aim of this study was to obtain isomorphic substituted diopside based
ceramic pigments. Series of ceamics in the system CaO — MgO — MeO -2SiO, (Me= Co?**,
Fe?*, Cr¥*, Mn?") were synthesized via sol-gel method and subsequent sintering at 800, 900,
1000, 1100 and 1200°C. The resulting ceramics were studied by powder X-ray diffraction,
infrared, UV-Vis spectroscopy, and electron microscopy. The ceramics obtained by sol-gel
method mainly contain diopside, which crystallizes even at 800°C. The small amounts of
additional phases depend on the type of metal ion and the sintering temperature. The phase
composition and the color coordinates of the obtained ceramics were determined. The best
pigments have been added to the white earthenware glaze and tested as a sanitary ware
pigment.

33. Georgiev, G., Dimitrov, Ts., Titorenkova, R. Synthesis and study of diopside
ceramic pigments with iron chromophore obtained by different methods, Proceedings
University of Ruse “Angel Kanchev”, 2023, vol. 62, book 10.3, ISSN 2603-4123 (on-line),
19-23.

Abstract: Different methods are used for the synthesis of diopside (CaMgSi,Og) ceramic
pigments doped with iron ions. Series of ceramic pigments in the system CaO-MgO-Fe,0s-
2Si0, were synthesized via solid phase sintering method and sol-gel technology at 800, 900,
1000, 1100 and 1200°C. The resulting ceramic pigments were studied by powder X-ray
diffraction, infrared, UV-Vis spectroscopy, and electron microscopy. The ceramic pigments
obtained by sol-gel method mainly contain diopside, which crystallizes even at 800°C. The
additional phases depend on the initial concentration of chromophore element, temperature of
heating and method of synthesis. The phase composition and the color coordinates of the
obtained ceramics obtained by solid state and sol-gel methods were determined and
compared. The best pigments have been added to the white earthenware glaze and tested as a
pigment.

34. Titorenkova, R. Micro-IR and Raman spectroscopy applied for studying ancient
earth pigments, University of Ruse “Angel Kanchev”, 2023, vol. 62, ISSN 2603-4123,
109-113.

Abstract: Micro-infrared and Raman spectroscopy are non-destructive, local methods
providing valuable information about the type of material (organic or inorganic), atomic
groups, phase impurities, isomorphic substitution, inhomogeneity, i.e. carries information on
both chemical composition and structural characteristics. Raman spectroscopy is based on the
inelastic Raman scattering of monochromatic light in the visible, near-infrared or ultraviolet
range. Fourier transform infrared spectroscopy examines the direct absorption of light at
frequencies corresponding to the vibrational energy of atomic group. Due to the different
selection rules for Raman scattering and infrared absorption, the two methods are
complementary. The use of both methods for the study of ancient pigments gives good results
in the identification of colouring substances, in the study of mixtures, as well as in alteration
products. Various examples of Raman and infrared spectra of black, red, purple, yellow



pigments from archaeological samples are presented. The advantages and disadvantages of
the two methods for the identification of various ancient pigments with natural origin are
summarized.

Group I'.8. Books

35. Rabadjieva, D, S. Tepavitcharova, R. Gergulova, K. Sezanova, R. Titorenkova, O.
Petrov and E. Dyulgerova.Chapter title: BIOMIMETIC MODIFICATIONS OF
CALCIUM ORTHOPHOSPHATE. ON BIOMIMETICS. Book, 2011, pp. 18-28. ISBN
978-953-307-271-5. https://www.intechopen.com/chapters/18163

Abstract: Calcium orthophosphates are subject to intensive investigations owing to their
biological importance. The ion-substituted non-stoichiometric nano-sized poorly crystalline
calcium orthophosphates, mainly with apatite structure, build the inorganic component of hard
tissues in the organisms. The main ion substitutes are the ions Na*, K*, Mg?*, Fe**, zn*,
Si?*,COs%,CI, and F (Dorozhkin, 2009; Daculsi et al., 1997) and they differ in variety and
amount depending on the type of the hard tissue, its age as well as on individual peculiarities.
The so called “biological apatite” is formed in the living organisms as a result of
biomineralization processes, the mechanism of which is not yet clarified. These processes
include precipitation, dissolution and growth of poorly-crystalline calcium orthophosphates
taking place in the organic matrix, e.g., collagen in the case of bones (Dorozhkin, 2009;
Palmer et al., 2008) or amelogenin in the case of enamel (Palmer et al., 2008), in the presence
of body fluids. One of the ways to elucidate the elementary processes occurring during bone
hard tissue mineralization is the biomimetic approach designed to study these processes. The
knowledge of the elementary processes is crucial for the development of new bioactive
calcium phosphate materials (close to the natural ones) that may be applied for bone repairing,
reconstruction and remodeling.

The aim of this chapter is to throw light on the biomimetic precipitation and modification of
calcium orthophosphates, XRD-amorphous calcium phosphate (ACP) and dicalcium
phosphate dihydrate (DCPD) on the basis of kinetic, spectral and thermodynamic studies and
literature data.

In a summary, original authors’ studies and literature data are presented on the biomimetic
synthesis of XRD-amorphous calcium phosphate and dicalcium phosphate dihydrate and their
biomimetic modifications and phase transformations into poorly-crystalline apatite in three
types of simulated body fluids - conventional (SBFc), revised (SBFr) and modified with
glycine (SBFg). The compositions of the different types of artificial body fluids that are
known in the literature are compared in terms of their similarity to blood plasma; their
advantages and disadvantages are highlighted. The authors’ studies and original results on
chemical and phase compositions, kinetics and thermodynamic simulations are discussed. A
new approach based on thermodynamic modeling (using the PHREEQCI v.2.14.3 computer
program based on an ion-association model) was applied for simulation and explanation of the
biomimetic precipitation of metastable XRD-amorphous calcium phosphate and dicalcium
phosphate dihydrate instead of the thermodynamically stable hydroxyapatite and of their
biomimetic phase transformations during the maturation processes. The crucial role of the
SBF as an electrolyte system is emphasized.


https://www.intechopen.com/chapters/18163

36. Tarassova, E., Tarassov, M., Titorenkova, R.. Mineralogical study of plasters and
pigments. A Monumental Hellenistic Funerary Ensemble at Callatis on the Western
Black Sea The Documaci Tumulus: Volume 1, I, Archaeopress Publishing Ltd,
Summertown Pavilion, 18-24. Middle Way, Summertown, Oxford OX2 7LG, England,
2021, ISBN:978-1-78969-436-9, 13, 246-258.
https://www.archaeopress.com/Archaeopress/Products/9781789694369

Abstract: The plasters and wall painting of the funerary chamber and dromos of the
Documaci tomb are studied to help us identify the materials used for the mortars and
pigments, and their origins, as well as to clarify the techniques used for painting.

The Documaci tomb is plastered in three layers. For the preparation of the primary mortars,
local row materials of Sarmatian organogenic limestone and coastal beach sand were used.
Earth pigments, i.e. red ochre (hematite + clay) for red paint, and yellow ochre (goethite +
clay) for yellow paint. Wood charcoal for dark-blue colouring, and lime for white paint were
also used in the decoration of the tomb’s murals. All these pigments have a local origin —
from Sarmatian limestone (lime) or from red clay layers of the same limestone (clay,
hematite, goethite). It became clear that the secco technique was applied for the wall painting.
Built on the Black Sea coast, in Thracian territory, the Documaci tomb demonstrates both the
features of Early Hellenism in its architectural style and the techniques for plastering and
colour painting, mirroring methods used in the Thracian tombs from neighbouring territories.
Thus the Documaci tomb reflects local craft traditions and influences of cultural interactions
and communications of the period.
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9. Pe3romMeTa Ha myOJukanuure Ha aou. 1-p Pocuna Turopenkosa,

NpeICTaABEeHM 32 yYaCTHE B KOHKYPC 32 3aeMaHe HA aKaJeMUYHATA JTBKHOCT
»ilpodecop” B npodecnonanno Hanpasjenue 4.4. Hayku 3a 3emsita
(MunepaJsiorust 1 kpucrajgorpadus)

Group (B. 4.)

1. Jegova, G., Titorenkova, R., Rashkova, M., Mihailova, B.. Raman and IR reflection
micro-spectroscopic study of Er:YAG laser treated permanent and deciduous human
teeth. Journal of Raman Spectroscopy, 44, 11, 2013, ISSN:0377-0486,
https://doi.org/10.1002/jrs.4373, 1483-1490. SJR:1.047, I1F:2.359. Q1

Pe3srome: [TocTossHHM 1 MJIEUHU YOBELIKU 360U, TPETUPAHU C JACHTAJIEH UMITYJICEH Jiazep ¢ Er
-utpuii-anymuHuii-rpasat (A = 2940 nm), KakToO ¥ C KJIACHYECKHU ICHTATHU UHCTPYMEHTH,
TUNWYHU 32 KIMHUYHAaTa [pakTHUKa, ca wusciaeaBanu upe3 UV-Pamanoa u FTIR
MHUKPOCIHEKTPOCKOIIUS B PEXUM Ha oTpakeHue. EmailnbT Oelie aHanu3upaH U 4pe3 jABara
CIIEKTPOCKOIICKM METOJIa, JI0KaTO JEeHTUHBT Oemie uicneaBaH camo upe3 FTIR orpaxenue
1opajii BUCOKOTO HUBO Ha (poToiaymuHecueHTeH GoH. [Ipunoxkenara eHeprust 1 UMITyJICHATA
YeCTOTa Ha JACHTAIHHMS Ja3ep Bapupar cboTBeTHO Mexay 200 u 500 mJ u mexny 10 u 30 Hz.
Haii-BaxHUAT pe3ynTar e, ue ciell Ja3epHOTO TPETUPaHe XUIPOKCHAIlaTUTHATA CTPYKTypa ce
3ama3zBa: amatutHata Ca-P-O crpykTypa ocraBa HENMOKbTHaTa W CHABPKAHHETO Ha
xuapokcuwiaan (OH') rpynu B kaHanmuTe HE ce€ MPOMEHS B PAMKUTE Ha CKCIICPUMEHTAIHATA
rpeuika. KanmueBo-pocdaTHaTa paMka Ha JEHTHHA CBIIO MMOKa3Ba HE3HAUUTEIHU NPOMEHH,
IIPEIN3BUKAaHU OT JCHTAlHMs Ja3zep. EAMHCTBEHNWTE NMPOMEHM B €Mailla, NPEeIu3BUKaHU OT
Ja3epa, KAKTO M OT MEXaHWYHUTE WHCTPYMEHTH, Ca HAMAJSIBAHE Ha KOJWYECTBOTO Ha
KapOOHATHUTE TIpPyNu (COs%*) B amaruta n NPOMEHU B KOH(pOpMalusATa Ha HPOTEHHA.
JlazepHOTO BB3/EHUCTBUE BHPXY OPraHUYHUS Marepual U KapOOHATHUTE IPyHH € Hall-CHUIHO
IIPU MOIIHOCT Ha J1azepa oT 8§ W; 3a MourHocTH 0T 4 uinu 5 W, koMOMHanusaTa oT mo-BUCOKa
UMITYyJICHA €HEeprusi M IMO-HHCKAa MMIIYJICHA 4YecToTa HMa I[10-cjiabo Bb3JAEHUCTBHE OT
KOMOMHAIMATa OT MO-HUCKAa €Heprus U MO-BUCOKa yecToTa. He ca OTKpUTH pa3iuKu MEXTy

MJICYHUTE U TOCTOSIHHUTE 3b0M B YCTOWYMBOCTTA TPU 0OpaOOTKa C JEHTAJEH Jiazep ¢ A =
2940nm.

2. Titorenkova, R., E. Duylgerova, V. Petkova, R. lllieva. Carbonation and
dehydroxylation of apatite during high energy milling of biphasic Ca-phosphate
ceramics, Ceramics International, 45, 6 (2019) 7025-7033. ISSN 0272-8842,
https://doi.org/10.1016/j.ceramint.2018.12.204, SJR (Scopus):0.94, JCR-IF (Web of
Science):3.45 Q1

Pe3ome: J[Bydasnara kanuueBo-(ocdaTHa KepaMuKa, ChAbpKaIla XUIAPOKCUIAMATUT U [3-
TpuKaiues ¢ocdar, MoaANoKeHa Ha MPOABIDKUTEIHO BHUCOKOCHEPTHHHO CMHIIaHe, Oele
u3cienBaHa ype3 mH¢payepBeHa U PamMaHOBa CHEKTPOCKOIUS, B KOMOMHALUS C TEPMHUUYEH
ananus. [Ipocnenenn ca CTpyKTypHHTE NMPOMEHM Ha BKJIIOYBAHETO HA XUAPOKCUJIAMATUT U
n3omMopdeH kapOoHaT mpu BUCOKOoeHepruitHo cvuiane 3a 20, 60 u 100 yaca. YcTaHOBEHO e,
Yye HEMpeKbCHATOTO CMWJIAHE BBHB BB3IYILIHA Cpela BOAMU 10 BKIIOYBAHE Ha KapOOHATHU
rpynu B amarurta. ChIIO Taka, OT CHEKTPUTE MOXKE Ja C€ OIpenesid, 4Ye CTEleHTa Ha
3aMeCTBaHE Ha KapOOHATHM WOHM B JBETE CTPYKTYypHU mo3unmu (A-tum u B-tum) Ha
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XUAPOKCHUIIAIIATUT CC YBCJIMYaBa C BPECMETO Ha CMHJIAHC, CAHOBPECMCHHO C HaMaJIsIBAHC Ha
CTCIICHTA HAa XUAPOKCUJIMpaHEC Ha aliaTuTa.

3. Rabadjieva, D., Sezanova, K., Gergulova, R., Titorenkova, R., Tepavicharova, S..
Precipitation and Phase Transformation of Dicalcium Phosphate Dihydrate in
Electrolyte Solutions of Simulated Body Fluids. Thermodynamic Modeling and Kinetic
Studies. Journal of biomedical materials research Part A, 108, 8, Wiley, 2020,
ISSN:1552-4965, https://doi.org/10.1002/jbm.a.36929, 1607-1616. SJR (Scopus):3.22,
JCR-IF (Web of Science):3.525. Q1

Pe3ome: MeracTabminuTe W CTAOWIHM pPaBHOBECHS Ha YyTasiBaHE B OMOMHMETHYHATA
cuctema cumyiupana tenaecHa TednocT (SBF) CaCl,—Ky;HPO,~KOH-H,0 6s1xa moxenupanu
npu PpH 3-7 npu Ca/P monapHO choTHOWmIEHHE |, M3MOI3BAMKN TEPMOJMHAMHYECH TOIXOI.
WNnnexcute na Hacumane (SI) Ha TBBpAuTe ¢dazu Osfxa U3YUCIEHW W M3MOI3BAHU 3a
MIPOTHO3UpaHEe Ha MpOIeCUTe Ha yTasBaHe/pa3TBapsHe Ha coi. Ilpu pH < 4 pasrtBopure ca
HegonacuteHu (SI < 0) mo oTHOIIeHHE HAa BCHUYKH TBBHPAM (Pa3u; CbBMECTHO yTasiBaHE Ha
mukanueB ¢pochar quxuapar (DCPD) u xunpokcuanatut (HA) HactenBa npu pH 4, nokato
npu pH > 4 crabunnara ¢aza e DCPD, HO OposiT Ha ApyruTe Ko-yTaeHU TBBpAU (a3 ce
yBenuuaBa. TO3M pe3ynTaT e CBBp3aH ¢ yBenmuaBaHero Ha Bumosere HPO,”, CaHPO, u
KNRO, — B uzcnensanus pazreop. @a3oBute Tpanchopmanuy Ha MeT MOAEITHU MPEKYpCoOpU
Ha KamueB Qocdar, 6a3upanu Ha DCPD, B Tpu cUMynupaHu TEJIECHU TEYHOCTH, PA3INIHU
M0 CBOS CBCTaB, 10 TMO-CTAaOWJIHU OKTakaiuueB ¢GochaT U XHIPOKCHANATUT Osxa
TEPMOJMHAMHYHO TPOTHO3MPAHW M  EKCIEPHUMEHTAIHO TIOTBBPACHU OT KHHETHYHH
Hn3cleaBaHus, KakTo u oT xumudecku, XRD, SEM u IR meroau.

4. Bonchev, A., Simeonov, M., Shestakova, P., Vasileva, R., Titorenkova, R., Apostolov,
A., Duylgerova, E., Vassileva, E.. Bioinspired Remineralization of Artificial Caries
Lesions Using PDMAEMA/Carbomer/Calcium Phosphates Hybrid Microgels. Gels, 8,
10, MDPI, 2022, 681-1-681-21. https://doi.org/10.3390/9els8100681 SJR (Scopus):0.69,
JCR-IF (Web of Science):4.7. Q2

Pe3ome: 350HUAT KapHec € €IHO OT Hail-pa3npoCTpaHEHUTE B CBETa XPOHUYHU 3a00JI1BaHUs,
MPUYMHEHO OT OaKTepuu, KOETO 3acAra KakTO BB3paCTHU MHAWBHMIM, Taka M Jela.
Pa3zpa®oTBaHeTo Ha HOBM MaTepHalIM 3a peMHHEpalU3alisl Ha eMaill B HayaJlHU eTanu Ha
Kapuec € elMH OT Haif-oOelaBamuTe MoAX0Au B 00JlacTTa Ha ChbBpEMEHHaTa HEMHBAa3WBHA
JIeHTalHa MeAuLuHa. LlenTa Ha HACTOAIIOTO KU3CTeBaHe € J1a ce Pa3paboTAT HOBU XUOPUIHU
Matepuanu Ha Oazara Ha (PDMAEMA)/Carbomer 940 mukporenoBe c in Situ OTJIOXKEHU
kanueBu ¢ocpatu (CaP) u ga ce TecTBa TEXHHMIT MOTEHLMAN KaTO pEeMHHEpaIU3upalia
CHUCTeMa 3a M3KYCTBEHU KapHECHHU JIe3UH. 3a Ta3u LeNl Os1Xa MOJy4eHH HOBU MHKpPOTeNIOBE
PDMAEMA/Carbomer 940, xouto ca wusrpasieHu sapo M OOBHBKAa JOKa3aHO 4Ype3
M300paKeHusATa, MOIYYeHH Ype3 TPAaHCMHCHOHHA enekTpoHHa Mukpockomnus (TEM). Tesu
MaTepuanu Osxa YCIEIIHO M3MOJI3BaHM KaTo MaTpulla 3a in situ oTyiaraHe Ha KaJlHueBH
(docdaru, 3a momydyaBaHe Ha HOBUTE XMOpUIHU MUKporenoBe. Dazute Ha KamueBus docdar,
oOpa3yBaHM 1O BpeMe€ Ha Ipoleca Ha oTjaraHe, Osfxa H3CJIEIBAHM 4Ype3 PEHTTEHOBA
mudpakus 1 MHQpadepBeHa CIEKTPOCKONMS, HO TIOPaaM TsIXHATa CUIHO aMOp(Ha MpUpoaa,
ApeHo-MarHuTHUAT pe3oHanc (NMR) Germre MeTobT, KOMTO ycms ja MpeAoCTaBu HAASKHA
uHpopmanusa 3a oOpa3yBaHuTe HeopraHuyHu (¢asu. HoBure xubpuaHu MuKporeigoBe Osxa
U3MOJI3BaHM 3a PEMUHEpalM3allisl Ha W3KYCTBEHUM KapUECHHU JIE3UH, 3a Jla C€ JIOKaxe
CIOCOOHOCTTa MM Ja HMHULIMUPAT TAXHAaTa pemuHepanusauus. IlpomecsT Ha
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pemMuHepanu3anusi Oemie MPOCIeeH 4Ype3 CKaHupamia elIeKTpoHHa Mukpockomus (SEM),
peHtrenoBa nudpakuus, nHppadepBeHa u PamaHoBa CeKTPOCKONUS U BCUYKU TE€3U METOAU
MOTBbPAUXA YCIICIIHATAa PECMHUHCPATIN3AlIUA HA emaiina IIpy OpruJIaraHneTo Ha HOBUA xn6pn):[eH
Mukporen. IIpoyuyBaHeTo mMOTBBPIM, Y€ HOBUTE XUOPUAHM MHKpPOTENOBE, KOMTO MOTar 1a
OCUTYpPAT TIOCTOSIHHA JIOCTaBKa Ha KaiuueBd H (ocdaTHW HOHHM, ca NEPCHEKTHBHH 3a
MIPUJIOKEHUE 32 PAHHO JICYCHHE Ha KapHec.

5. Rabadjieva D, Gergulova R, Ruseva K, Bonchev A, Shestakova P, Simeonov M,
Vasileva R, Tatchev D, Titorenkova R, Vassileva E. Polycarboxy/Sulfo Betaine—
Calcium Phosphate Hybrid Materials with a Remineralization Potential. Materials.
2023; 16(20):6640. https://doi.org/10.3390/mal6206640 Q2

Pe3rome: bromakpoMoJieKyJaUTe KOHTPOJIUpPAT 0Opa3yBaHETO HAa MHUHEPAIM IO BpeMe Ha
mpoleca Ha OMOMHMHepanu3alus, HO ePEeKTUTe OT (PYHKIMOHAIHOCTTa Ha OPraHUYHUTE
KOMIIOHEHTH BBpPXY BHUJA Ha MHHepajiHaTa (pa3a Bce omle He ca SICHU. bHOMHUMETHMYHOTO
yTasBaHe Ha KanuueBu ¢ocdatu BBB (PU3MOIOTHYHA Cpela, ChAbpXKAIIA WU
nosimkapookcuberann (PCB), wm momucyndoberann (PSB), Oeme wm3cnenBano B ToBa
npoyuBane. bsxa unentudunupanu amopden kamuueB Qochar (ACP) umm cmec ot
okrakamueB ¢ochar (OCP) m nukanumeB ¢ocdar muxuapar (DCPD) B paznuunu
CbOTHOLIEHUSI B 3aBHUCHUMOCT OT IOCJIEIOBATEIHOCTTa HA IbPBOHAYAIHOTO CMECBAaHE Ha
pa3TBOpa M OT BHJA HA OTpUIaTe]IHaTa (QYHKIIMOHAIHA Tpyla Ha U3Moia3BaHus noaumep. Ilo-
KHUCETMHHUAT Xapakrep Ha cyindo rpymara B PSB or kapbokcu B PCB ompenens
JOMUHHUPAHETO Ha KUCEIMHHHUTE TBBPAM (a3u, a NUMEHHO KUCETMHHAa amop¢Ha ¢aza win
DCPD. B npucsctBuero Ha PCB ce naOmonaBa obOpasyBanero Ha ACP ¢ urioBuaHu
YacTULIM, NOJIPEICHH B CHOIMOBE C €JHAaKBa opueHTanus. [IpeaBapuTenHo mpoyuBaHe Ha
peMHHEpaIM3upaIns MOTeHIMal Ha XUOpUIHUS MaTepuan ¢ ydactueto Ha PSB u cmec ot
OCP u DCPD He moka3Ba NOBHWIIaBaHE Ha IUITBTHOCTTAa Ha €Maiia, 3a pas3jiuka OT
Mmatepuanute Ha 0azata Ha PCB u ACP. OcBeH TOBa, MOCIEIHUAT MOKa3a Ch3/IaBaHETO Ha
HOBO(QOpPMHUpAH KpHUCTaJeH CJIOH, MOJ00EH Ha TO3M Ha OCHOBHMS eMmail. ToBa ompenens
PCB/ACP xato o6emiaBaiiy MaTepHai 3a peMUHEpaIU3alHs Ha eMaiina.

6. Rabadjieva D, Gergulova R, Sezanova K, Kovacheva D, Titorenkova R. Mg, Zn
Substituted Calcium Phosphates—Thermodynamic Modeling, Biomimetic Synthesis in
the Presence of Low-Weight Amino Acids and High Temperature Properties. Materials.
2023; 16(20):6638. https://doi.org/10.3390/mal6206638 Q2

Pe3ome: IlpurorBsiHeTo Ha crenuanHo Jerupanu kamueBn Qocdatu (CaPs) momyuasa
rOJISIMO BHHMaHHE OT HW3CJIEIOBATENNTE IMOpaau MomoOpeHnTe BB3MOkHOCTH Ha CaPs 3a
npujoXkeHne B MenunuHata. KomriuiekcooOpa3yBaHETO M yTasgBaHETO B  CJIOXKHA
EJIEKTPOJINTHA CUCTEMA, BKIIIOYBAIA CUMYJIUPAHU TEIECHU TEYHOCTH, KOUTO ca 000TaTeHH C
Mg?* u Zn?*" iionn ¥ MOIM(UIMPAHN C TIMIMH, ANAHHH U BAIHH, ITHPBO OSXa OLCHEHH C
MOMOIIITa HAa MOJIEJI Ha TEPMOAMHAMUYHO paBHOBecHe. [IpenckazaHo € BIMSHUETO Ha BHIA U
KOHIIGHTpaLusATa Ha aMHUHOKHCEJIMHATa BBHPXY CTENEHTa Ha BKIOYBaHe Ha Mg u Zn B
TBBpaUTEe (asu. EKcriepuMeHTalTHUTE W3CIEIBaHMs, NPOSKTHpaHH Ha 0Oazarta Ha
TEPMOJIMHAMUYHHN HM3YMCIIEHUS, MOTBBpJAUXa IMporuozute. AmMopdHu kamuesu ¢ocdati,
NBOMHO jierupanu ¢ Mg u Zn, 6sixa GMOMUMETHUYHO yTaeHU U TpaHcpopmupanu B Mg, Zn - 3-
tpukanueu ¢ocdaru (TCP) npu kanuumuupane. YTouHsBanero Ha Rietveld morBbpau, ue
Mg u Zn®* 3amectBar Ca®" camo B okraeapuunute mecra Ha -TCP u B HSKOM Ciydau
HanbiaHO m3MectBar Ca’’ or TiX. [Tonyyenust Mg, Zn-B—TCP moxke ma ciy)ku Karo
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pesepBoap 3a Mg u Zn iOHH, KOraTo € BKJIIOYEH BbB (popMyrara Ha OMoMaTepHual 3a KOCTHO
pemozenupane. IlpoBeneHoTro wu3cienBaHe paskpuBa eQekTa OT KOMOMHMpPAHETO Ha
MaTEMaTHYECKU MOJIENM C EKCIEPHMEHTAJIHM W3CJEIBAHMS 3a IpEIBapUTENIHA OLEHKAa Ha
BIMSIHUETO HA Pa3IUM4HU J00aBKM IPU NPOEKTUPAHETO HA MAaTepUald C IPEABApUTEITHO
OIIpEIEJICHU CBOMCTBA.

7. Ferdov, S., Lopes, A., Araujo, J., Shivachev, B., Titorenkova, R., Petrova, N.,
Nikolova, R.. Three-Dimensional (3D) Microporous Iron Silicate with an Imandrite
Type of Structure. Inorganic Chemistry, 60, 7, American Chemical Society, 2021,
ISSN:0020-1669, https://doi.org/10.1021/acs.inorgchem.0c03487, 4563-4568. SJR
(Scopus):1.25, JCR-IF (Web of Science):5.165 Q1

Pe3iome: CuHTE3upaH M XapaKTepU3UpPaH € MUKPOMOPECT xene3eH cuiaukar MS-1 (Munxo-
Codus, nomep 1) ¢ 3D mopecta cucrema, aHAIOr Ha PEAKUS MHHEpan UMaHApPUT. To3u
MaTrepua € >KeJIe3eH CUJIMKAT C Hall-HUCKa IUTBTHOCT Ha CKeJIeTa, €IUH OT HaW-CUIIMIIUEBUTE
(Si/Fe = 6) >kene3HW CHIMKATH, MBPBUAT JKEJI€3€H IUKIOCUIIMKAT, TMOJIY4YeH MpHU
XUApOoTECpMalIH YCJIOBHA, U CIUHCTBCHUAT CHHTCTHYCH YJIICH Ha OCHOBATa Ha XCJIKI30 OT
rpynara Ha JIOBO3EPHTA.

8. Ferdov, S., Shivachev, B., Titorenkova, R., Petrova, N., Tarassov. M., Nikolova, R..
Indium silicate with an imandrite-type structure. RSC Advances, 12, 20, RSC, 2022,
ISSN:2046-2069, https://doi.org/10.1039/D2RA00864E, 12531-12536. SJR (Scopus):0.67,
JCR-IF (Web of Science):4.036 Q2

Pesrome: This work reports the synthesis and characterization of novel zeolite-like indium
silicate MS-2 (Minho-Sofia, solid number 2). The structure of this material is analogous to
that of the mineral imandrite (NasCa;sFeSigO1g), with In instead of Fe in the octahedral
position. MS-2 is the first structurally confirmed indium silicate prepared under mild
hydrothermal conditions and the only synthetic indium silicate related to the lovozerite
mineral group. MS-2 (Nas23Cay 621N0.6sSisO18) exhibits significant indium deficiency in the
octahedral position thus having the highest Si/In (8.8) ratio among the known indium silicates.
The framework consists of occupationally disordered InOg octahedra interconnected by 6-
membered rings of [SigO1g] tetrahedra. The three-dimensional (3D) tunnel system is occupied
by Na* and Ca®* charge-balancing ions. The low framework density (16.2 FC/1000A%) and
high thermal stability (up to 900°C) are comparable to other molecular sieves.

9. Ferdov, S., Shivachev, B., Drenchev, N., Hadjiivanov, K., Simova, S., Titorenkova, R.,
Petrova, N., Tarassov, M., Nikolova, R. Unusual large pore copper silicate for CO,
adsorption, Microporous and Mesoporous Materials, Volume 363, 2024, 112829, ISSN
1387-1811, https://doi.org/10.1016/j.micromes0.2023.112829. Q1

Pe3iome: [IpoMeHINBOTO CHOTHOIIIEHNE HA TETPASAPATHO KOOPAMHUPAHU aTOMH C pa3indyHa
BAJIGHTHOCT B 3€OJIMTHHS CKEJIET ONpeleliss KOJIMYECTBOTO M PAa3MpeAesieHUEeTO Ha
M3BBHCKEJIETHUTE KaTHMOHHW, KAaTO MO TO3W HAYWH pPEryjupa CBOWCTBATa aJCOPOIIMOHHHUTE U
KaTaquTHYHU cBoiicTBa. llomoOeH KOHTponl obadye HE € BB3MOXKEH 3a CTEXHOMETPUYHU
MHUKPOIIOPECTH XETEPOTOIUEAPUIHN CUIIMKAaTH. B paboTata ca yCTaHOBEHW YCIOBUATA Ha
CUHTE3, NPU KOUTO aJKaJHUTE KATUOHU B |2-IPbCTEHHUTE KaHAJIM HA MEJIEH CHIIMKAT,
HaMaJisiBaT WM HAI'BIHO W34Ye3BaT, KAaTO CHIIEBPEMEHHO CE€ 3ala3Ba CTEXHOMETpUSTA Ha
ckenera, koeto Boau a0 aacopOius Ha CO,. OcBeH TOBa, BBIIPEKH JIMIICATA HA KATHOHHU
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MO3UIMH, U3MPA3HEHUTE KaHAIM MOTAaT J]a IPEThPIIAT HOHEH OOMEH U Ja MmoeMaT 3HAYUTEITHU
komaectBa Cs* i Sr°* fiorn. Te3u pesynTaTu IOKa3BaT 3a IPbB BT IPUMEP 33 CBOGOIHH OT
KaTHMOHU T'OJIEMH TIOPY B CHJIMKATH HA MIPEXOHU METAIM U CBIIO TaKa, WIIOCTPUPAT KaK €IHU
U CHILU XETEPOIOIUEIPUYHHU CKEJIETHU CUJIMKATH MOTaT Jja UMaT pa3IniyeH ChCTaB Ha MOPUTE
Y Pa3JIMYHU aJICOPOIIMOHHU CBOMCTBA, KOUTO Ca KOHTPOJIMPAHH OT CHHTE3A.

10. Titorenkova, R., Kostov-Kytin, V., Dimitrov, Ts.. Synthesis, phase composition and
characterization of Co-diopside ceramic pigments. Ceramics International, 48, 24,
Elsevier, 2022, ISSN:0272-8842, https://doi.org/10.1016/j.ceramint.2022.08.242, 36781-
36788. SJR (Scopus):0.89, JCR-IF (Web of Science):5.532 Q1

Pe3ome: Kepamuunu nurmentu B cucremara CaO — CoO — MgO — 2SiO; ca cunTe3upanu
ype3 BUCOKOTEMIIEpAaTypHO CHUHTepoBaHe B TBbpAO cberosinue npu 1000, 1100 u 1200°C.
W3xonHuTE CHCTaBU ca OINpPEAETICHH OT CTEXMOMETPUYHHS ChCTaB Ha MHUHEpaja JAUOICHUJ,
cneapaiiku u3paza Ca0.xCoO.(1-x)MgO-2SiO,, kpaeto x = 0, 0.05, 0.1, 0.15, 0.2, 0.25, 0.3,
0.5, 0.7 u 0.9. N3cnenBanu ca posisiTa Ha TEMIIepaTypaTa Ha CUHTEpOBAHE U I'bPBOHAaYalIHaTa
KOHIIEHTpaLusi Ha KoOanT BbpXY (Pa3oBUs ChCTAaB U IIBETa 4pe3 H3IOJ3BaHE Ha IPaxoB
PEHTTeHOB IU(PAKIMOHEH aHaM3, CKaHUpalla eJIeKTpOHHa Mukpockonus (SEM),
undpauepsena (FT-IR), yntpasuoneroBo-suaumMa - (UV-Vis) u eleKTpoHHA NapaMarHWTHA
pe3onancHa (EPR) cnexTpockonus. B 3aBucuMocT OT mapameTpuTe Ha CHUHTE3a ca MOJyYeHU
MHOro(a30BU KepaMHUKH, KOUTO ocBeH Co-AMONCHI MOTraT Ja ChIbpXkaT BosacTOHUT, Co-
ackermanite — Cay(Co, Mg)Si,O7, Co-olivine — CoMgSiO,4, Co-monticelit — Ca(Mg, Co )SiO4
u kpuctobanut. KonmmuecTBeHUTE ChOTHOLIEHHUS HA OTKPUTUTE MUHEPAIHU (a3u U CTEHEeHTa
Ha H30MOpP(HO 3aMecTBaHE HAa MarHe3uil oT KoOalT B CTpyKTypaTa Ha JUOINCHIA ca
OIIpEZEIICHH Ype3 MpUIaraHe Ha yTOUYHEHUs 110 MeToja Ha Puteena. OuepraHuTE TEHIEHUIUU
Y 3aBHCHMOCTH II0Ka3BaT, Y€ KOHIIEHTpalUsATa Ha KOOAIT B HAYAJIHUTE ChCTaBH HA CUHTE3a U
HEroBOTO M30MOpP(HO BKIIOYBAHE B KpHCTaJHaTa CTPYKTypa Ha JUOICH] BIMSST BBPXY
CTPYKTYPHOTO CBBBPIIEHCTBO Ha KAaTHOHHUTE Monuenpu. To3um (akT O4eBUIHO HTrpae
KJIIOYOBA pPOJIE MPU KOHTPOJUPAHETO Ha KOJIMYECTBOTO Ha OCHOBHATa (pa3a B MOJydyeHaTa
KepaMHKa. MaTepuasbsT ¢ Hal-BHCOKO CBhIBbPKAHME HA JHOIICHJ W HaW-HHUCKa H3MEpeHa
CTENleH Ha CTPYKTYpHO H3KpuBsABaHE ce oOpasdyBa camo mnpu 1200°C u mnpu HavaigHa
KOHIEHTpalus Ha KobanT B AuanasoHa X = 0,2-0,3. Te3u kepaMHKU ca pO30BU Ha LBAT U
uMaT Hail-BUCOKaTa CTOMHOCT Ha 4yepBeHara koopauHara B cuctemara CIELab nopanu Co?*
HOHM B OKTaeApruyHa KOOPIMHAIMS B KPUCTAIHATa CTPYKTYpa Ha AUOIICU.

Group (I'.7.)

11. Dimitrov, Ts., Titorenkova, R., Zaichuk, A., Tzvetanova, Y.. Synthesis and study of
ferri-diopside ceramic pigments. Voprosy Khimii i Khimicheskoi Tekhnologii, 1, 2022,
ISSN:ISSN 2413-7987 (Online), http://dx.doi.org/10.32434/0321-4095-2022-140-1-39-46,
39-46. SIR (Scopus):0.28 Q3

Pe3tome: B crartusTta ca mpencTaBEeHU MHUHEPATHHUAT ChCTaB, CTPYKTYPHUTE OCOOEHOCTH U
MMPOMEHUTE B I[BETOBUTE TMapaMEeTPd HA CHHTETUYHHU KEISI30CHAbPIKAIIM JTHOTICUIHU
nurMeHTd. M3TounnksT Ha Si0; B Te3u murMentH € Si02.nH20 c pa3mep Ha yacTUIHTE B
nuanasoHa 2—/ um, KOWTO € MHOTO IO-PEaKTHBEH OT KOHBEHIIMOHATHO H3IOJI3BAaHUS B
KepaMUYHaTa WHAYCTPUsS KBapIoB MAchK. Cepust OT KepaMUYHM NMUTMEHTH Ha 0a3ata Ha
crexuomeTpuueH auorcua B cucremara CaO—Fe,03-MgO-SiO, Oemie cuHTe3MpaHa ypes
BUCOKOTEMIIEPATYPHO CHHTEpOBaHE B TBbpPAO cbcrosHME mnpu 1000, 1100 u 1200°C.
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[TonyyeHuTe KepaMHUYHU MHUTMEHTH Ca H3CJICABAHH 4pe3 MPaxoB PEHTreHo()a30B aHAM3,
uHpayepBeHa CIEKTPOCKOIHS, CIEKTPOHHA MHKPOCKOIHMSA, €JIEKTPOHHA IapaMarHuTHA
pe3oHaHcHa ¥ MpocOayepoBa CIEKTPOCKOINHUs. XapaKTEPUCTHKUTE HA I[BETA Ca M3MEPCHH
ype3 CHeKTPO(POTOMETPHYCH METOJ. YCTAaHOBEHO €, Ye¢ IPH YCIOBHATA Ha CHHTE3 ca
HOJIy‘-IeHI/I MHOI‘O(i)aSHI/I KepaMI/IKI/I, KOHUTO C’bI[’bp)KaT JUOIICU A, BOJIACTOHUT, KpI/ICT06aHI/IT,
aKEPMaHHUT W TEPHUKIIa3 B Pa3IMYHU ChOTHOIICHHS. CHHTE3UPAHUTE KEPAMHUYHHU ITUTMEHTH Ca
kadsBu W OEXKOBH Ha IBAT, B 3aBHCHUMOCT OT ChIbpKaHHETO Ha jgoOaBkata FepOs,
Temieparypara Ha u3nu4aHe U (pa3oBus cbcTaB. CHHTE3UPAHUTE NMHUTMEHTH MOTaT Ja Ce
M3II0JI3BAT 32 OLBETSBAHE HA KEPAMHUHU TIIa3ypH.

12. Titorenkova, R., Dimitrov, Tz., Tzvetanova, Y. Synthesis and characterization of Cr-
doped diopside ceramics, Review of Bulgarian Geological Society, vol. 83, part 3, 2022,
p. 47-50, ISSN 0007-3938, indexed in Web of Science
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2-3.pdf

Pe3ome: Cepust ot kepamuku B cuctemata CaO—Cr,03—MgO-SiO, Gerie cuHTe3MpaHa upes3
BHCOKOTEMIIEPATYpPHO CHHTEpOBaHE€ B TBBpAO cbcTostHue mpu 1000, 1100 m 1200 °C.
[Toydenata kepamuKa € W3CIEABaHA 4Ype3 IPaxoBa PEHTTEHOBa IU(PAKIUs, CKaHUpAIIa
€JIEKTPOHHA MHUKPOCKOIHUSA, HH(padepBeHa M EJIEKTPOHHA TapaMarHUTHAa pPEe30HaHCHA
CIICKTPOCKOIHUS. XapaKTePUCTUKATE HA IIBETa Ca OMPEACIICHH CIEKTPOPOTOMETPUIHO.
YcTaHOBEHO €, 4e B 3aBUCHMOCT OT YCIOBHSTa Ha CHHTE3 Ce Iojy4yaBa MHorodaszHa
KepaMUKa, KOSTO ChIAbPKa JUOICH]I, BOJACTOHUT, MArHE3UOXPOMHUT, KPUCTOOAIUT, TPUAUMHUT
W Mepukia3 B pa3iuuHu mnponopuuu. llomydyeHuTe kKepamMH4HM TpoOU ca CHBH, CHUBO-
3eJICHUKAaBH W 3€JICHH Ha IBAT B 3aBUCUMOCT OT CBHIBPKAHHETO Ha J00aBEH XpOM,
TeMIlepaTypara Ha memra u (pa3oBus ChCTaB.

13. Dimitrov, Ts., Titorenkova, R., Petrov, O., Ibreva, Ts., Stancheva, M.. Synthesis and
characterization of ceramic pigments in the system CaO.NiO.MgO.2Si02. AIP
Conference Proceedings, 2486, 1, 2022, ISSN:1551-7616,
https://doi.org/10.1063/5.0105620. SJR (Scopus):0.17

Pe3tome: Cepus ot kepamuunu nurmeHTd B cuctemara CaO-NiO-MgO-2SiO; e cunTe3npana
4ype3 BUCOKOTEMIIEPATypHO CHHTEpoBaHe B TBBpAO cbcrosiHue mpu 1000, 1100 m 1200°C.
[TonydyennTe kepaMHuHU NPOOM Osxa M3CIEIBAHU Ype3 MPaxOB PEHTICHOB AU(PPAKIIMOHEH
aHaM3, eNeKTpoHHa MuKpockonwus, FT-uHppauepBena coekrpockonuss u UV-Vis
CeKTpo(oTOMETpUs. YCTAaHOBEHO €, U IIPH YCIOBUATA HA CUHTE3 C€ MoJydaBa MHOrogasHa
KepaMHKa, KOATO ChIbp)Ka TUOICHJ, BOJACTOHUT, aKEPMaHUT, KPUCTOOATUT M HUKEJIOBH,
MarHe3ueBU OKCHJM B pa3iavuHU KosmdecTBa. CuHTE3MpaHUTe 00pas3iy ca Ojer03esIeHH Ha
LBAT, B 3aBUCUMOCT OT ITbPBOHAYAJIHOTO KOJIMYECTBO Ha JA00ABEHUS HUKEN B CbCTAaBa U OT
(ha3oBUs CHCTAB HA MOJIyY€HATa KEPaMHKa.

14. Dimitrov, T., Titorenkova, R., Tzvetanova, Y.. Synthesis of Co-doped ceramics in
the system CaO-xCo0O-1-xZn0-2Si0,. Review of the Bulgarian Geological Society, 80, 3,
Bulgarian geological society, Bulgarian Academy of sciences, 2019, ISSN:0007-3938,27-2
(Web of Science)
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Pe3tome: Ilo meroma Ha TBBpAodazno crmuane npu 1100°C B cucremara CaO-xCoO-1-
xZn0-2S10, e cuHTeswpaHa MHorodazoBa kepamuka. [lomydeHutre MuHepadHu ¢aszu ca
XapIUCTOHUT W BUJIEMHT, KaKTO ¥ TpUAUMUT. KepaMukara € CHHS Ha IBST, KOETO C€ IIBJIDKU
Ha BKJIIOUBAHETO HAa KOOANT B CTPYKTypaTa Ha MojlydyeHuTe a3y BUIEMUT U XapJIUCTOHHT.
W3mepenuTe BETOBM KOOPAWMHATH HA CHHSTA Kepamuka ca b* =-26.1; L* =63.4 u a* =-3.5.

15. Ibreva, Ts., Dimitrov, Ts., Titorenkova, R., Markovska, I., Tacheva, E., Petrov, O..
Synthesis and characterization of willemite ceramic pigments in the system xCoO. (2—
x)Zn0. SiO2. Bulgarian Chemical Communications, Vol. 50, Issue F, 2018, ISSN:ISSN:
0324-1130, 31-37. ISI1 1F:0.238 Q4 http://www.bcc.bas.bg/

Pesrome: I[lunkoBuAT cuiaukar o-BuwieMdT (ZnySiOs) e opTocWiIMKaTr ¢ poMOoeapuyHa
cumerpus. JlomupaHuaAT ¢ KOOQIT BWJIEMHT € TIMIMEHT C TPWIOKCHHE BbB
BHCOKOTEMIIEpaTypHaTa KepaMruka U TIPOU3BOJCTBOTO HA Tazypa. [IbiHa cepusi kepaMUIHU
IIUTMEHTH, ChIbpyKaIu Kobant, cbe cberaB XCoO. (2—X)ZnO0. SiO,, kpaero x = 0,125, 0,250,
0,375, 0,50, 0,625, 0,75, 0,875 m 1, Osixa CHHTE3MpPaHH YPE3 BUCOKOTEMIIEPATYPHO
CHUHTEpOBaHE B TBBPIO ChCTOsHUE. [lonmydeHHTe KepaMHYHUM MUTMEHTH Osxa H3CleABaHU
9pe3 NMPaxoB PEHTTEHOB JU(PPAKIIMOHEH aHAIN3, CIIEKTPOHHA MHKPOCKONUs, WH(ppadepBeHa
CHEKTPOCKOIUS M I[BETHT Oemie ompeneiacH CHeKTpohOTOMETPUYHO. YCTAaHOBEHO €, 4Ye
MUTrMEeHTBT ¢be cbeTaB 0,375C00.1,625Zn0.Si0,, cuarepoBan mpu 1000°C, uma Hali-spKus
CHUH IIBAT, KAKTO € ONPEIEICHO Clie/l CIEKTPOOTOMETPUYHN U3MEPBaHUs Ha €PEKTHBHOCTTA
Ha OIBETsABaHE. Pe3ynraTuTe MOTBBPIMXA, Y€ CHHTC3MPAHUTE NMUTMEHTH Ca IMOJXOJSIIA 3a
MPUJIOKEHNE B CAaHWTapHATa KepaMHuKa.

16. Nikolov, A., Titorenkova, R., Nikolov, V., Delcheva, Z.. Characterization of a novel
geopolymer based on acid-activated fayalite slag from local copper industry. Bulgarian
Chemical Communications, 50, Special Issue F, 2018, 54-61. ISl 1F:0.238 Q4
http://www.bcc.bas.bg/

Pe3ome: Illnaka ot Menono6usBHOTO mpennpusituero Aypyouc (Ilupnom, Bbwarapus) e
M3MOJI3BaHA KaTO CYpOBMHA 3a TMOJy4aBaHe Ha ,,reonoiuMep”’. XUMHYHHAT ChCTaB Ha
[JIaKaTa € ONpeesieH upe3 peHTreHO(IyOpECIIeHTEH aHaIn3, a (pa30BUAT ChTaB Ype3 MPaxoB
peHTreHo-nudpakuuoneH ananu3. lllmakara chabpika 3HAYUTENHO KOJIMYECTBO IKEIA30,
npencTaBeHo B MuHepanute (asuut (onuBrH) U MarHeTuT. [1lnakara e akTuBHpaHa ¢ pa3TBoOp
Ha QocopHa KHCEIHMHA, 32 J1a Ce MOJyYyd IeonojMMepHa rnacra. MatepuairbT ce BTBbpIsIBa
32 MUHYTH 4pe3 Obp3ompoTuyamia ek3oTepMudHa peakius. llomyyeHUST HeopraHu4eH
matepuan e xapakrepusupan ¢ XRD, FTIR, DSC u MpocbayepoBa CHEKTPOCKOIHSI.
[IpoyuBaHeTo moKa3Ba, 4e OTIAIbYHATA IIJIAKA OT MECTHATA MEJHA IPOMHUIIIIEHOCT MOXKE Ja
CE M3MO0J3Ba KATO MOTEHIMAJIEH T€ONOJIMMEPEH NMPEKYPCOP 3a MPOU3BOJACTBO HA CTPOUTEITHHU
Matepuani. To3u HOB METOJ MOKE Ja Hamalldi OIPOMHMTE KoJM4YecTBa (asimuTHa IIJIakKa,
TeHEpUpPaHa MIPe3 MOCIEIHNUTE AECETUIETHS.

17. Dimowa, L., Piroeva, 1,, Atanasova-Vladimirova, S., Petrova, N., Ganev,
V., Titorenkova, R., Yankov, G., Petrov, T., Shivachev, B.. Synthesis, structural, thermal
and optical properties of TeO,-Bi,O3-GeO,-Li,0 glasses. Optical Materials, 60, Elsevier,
2016, ISSN:0925-3467, DOI:10.1016/j.0ptmat.2016.09.008, 577-583. SJR:0.701, 1F:2.183
Q1 https://doi.org/10.1016/j.optmat.2016.09.008
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Pe3ome: B ToBa u3ciieBane € mpeACcTaBeH CHHTE3 U XapaKTepu3MpaHe Ha HOBA KBaTEpHEPHA
tenyputHa cuctema cThkio Te0,-Bi03-GeO,—LioO. CoeraBure BriaouBar TeO, u GeO;
KaTo (OopMHpAIIM CTHKJICHATa Mpexka, a jJo0aBeHH B paznumyHu npomopimu BiOs u Li,O
neiictBaT kKato Moaudukatopu. llodydeHuTe CThKIA ca M3CIEABaHU C TEPMHUYCH aHAIU3
(DTA), penrrenoBa nudpaxuus (XRD), ckanmpamia enekrpoHHa Mukpockonus (SEM-
EDXS), macc crieKTpoMeTpHsi ¢ HHIYKTHBHO CBbp3aHa IjIa3Ma u jasepHa abmanus (LA-ICP-
MS), UV-Vis u PamaHoBa criekTpocKonus 3a U3clieIBaHe Ha CTPYKTYPHHUTE, TEPMUYHUTE U
ONTUYHUTE cBOMCcTBAa. CThKIATa TPUTEKABAT OTHOCUTEITHO HHUCKA TeMmIepaTypa Ha
BcThbKIsIBaHE (0k0J10 300°C) B cpaBHEHME C IpYI'H TEIYPUTHU CTHKIIA, TOKA3BaT AMANA30H Ha
[IPO3pavyHOCT OT BHUAMMATa a0 Onuskara uH(pauepsena obiact (0.4 to 2.4 um) u morar aa
yABOST yecTtoTaTa Ha cBeTinHa oT 1064 nm 10 532 nm (T.e. reHepupaT BTOpa XapMOHHUKA).

18. Bakardjieva, S., Mares, J., Koci, E,, Tolasz, J., Fajgar , R., Ryukhtin V.
Klementova, M., Michna, S., Bibova, H., Holmestad, R., Titorenkova, R., Caplovicova ,
M.. Effect of Multiply Twinned Ag(0) Nanoparticles on Photocatalytic Properties of
TiO, Nanosheets and TiO, Nanostructured Thin Films. Nanomaterials, 12, 5, MDPI,
2022, ISSN:2079-4991, https://doi.org/10.3390/nan012050750, 750-1-750-24. SJR
(Scopus):0.84; Q1 https://doi.org/10.3390/nan012050750

Pesome: TiO, HanocTpykTypupaHuTe Matepuanu cbc cpedpo (Ag-TiO,) ca oberaBarim
¢dorokaTtanuzaTopu. M3non3BaHu ca HECTaHJAPTHU METOIM 3a Kpuo-nuopunuzauus u ArF
na3epHa abnanus, 3a na monydaBane Ha 110, HanomuacroBe W TiO; HaHOCTPYKTYypUpaHH
THHKM (UIMH, ChIbpXKAlM cpeObpHH HaHowacTMUM. WM nBata Merona umar oOIIO
MPEAUMCTBO B TOBa, Y€ OCHUTYPSIBAT MHOTOKpaTHO NBOMHUKYBaHO Ag(0), ¢ rpaHuiia Ha
npoitnunute mo {111}. Upe3 TeXHWKHM Ha BHCOKO pa3feisHE U €JICKTPOHHA AUPpaKIHs
MoKa3zBaT 00pa3yBaHETO Ha MHOTOKpaTHO caBoeHu Ag(0) cTpykTypu Npu TeMmIeparypu
500°C u 800°C. ®dorokaTanuTHYHATa AaKTUBHOCT € JIEMOHCTpHpaHa upe3 e(PEeKTHUBHO
pasrpaxkane Ha 4-xJI0po(EHOI U MIBJIIHO OTCTPaHSBAaHE HA OPTraHWYEH BBIJIEPO]] C TIOMOIITA
Ha Ag-TiO, HaHOmHMCTOBE, TBH KaTO MHOTOKpaTHO caBoeHHAT Ag(0) chnyxu Kato
UMOOWIN3HPaH (POTOKATAIUTUYHO aKTHBEH LEHTHP. HaHoCTpykTypupaHUTE THHKH (HUIMHU
Ag-TiOy, nexopupanu ¢ Ag(0), mocTuraaxa nogo0peHo GOTOCTCKTPOXUMHYHO pa3/eiisiHe Ha
BOJIaTa TOPAIM JOMBJIHUTENHATA WHAYKIUS Ha TUTa3MOHHUS edekr. POTOKATaTUTUYHUTE
coiicTBa Ha TiO; HaHocnmoeBe U TiO, HaHOCTPYKTYpUpaHUTE THHKH (PUIMH Ca CBBP3aHU C
HaJIMYMEeTO Ha J1e(heKT-IBOMHUKOBU CTPYKTYpH, oOpa3zyBaHu oT Ag(0) HaHOYACTUIIM C TSICHO
pasnpezeneHue Ha pazmepa Mexay 10 u 20 nm. Ta3u paboTa pa3kpuBa HOBU Bb3MOKHOCTH 3a
M3ACHSBaHE Ha 00pa3yBaHETO Ha NMePEeKTH, TeHEPUPAHU B HAHOCTPYKTYPHPAHUTE MaTEpHATH
AgQ-TiO; u mponpaBs mbT 3a CBbp3BaHE Ha Mopdoyoruira | TAXHATa (HOTOKATAIUTHYHA
aKTHUBHOCT.

19. Fujiwara, K., Tamaki, T., Kishimori, C., Titorenkova, R., Nakatsuka, A., Nakayama,
N..Crystal Structures of Cobalt-Exchanged Sodium GTS-type Titanosilicates and the
Elution Test by Acid Solution. Transactions of the Materials Research Society of Japan,
38, 3, 2013, IF 0.2; https://www.|stage.jst.qo.jp/article/tmrsj/38/3/38 455/ article

Pe3rome: @unn vactuim ot Na-GTS ca mosmydeHH 4pe3 XHIPOTEpMAJIEH METOJ 32 CHUHTES3.
Co?*o6Menenn o6pasuu or GTS ca moiyuenn upes cienara npoueaypa: 0.5 g eqsodasosa
Na-GTS mpoba ce nobasst BB BojieH pa3TBop Ha CoCl; (25 mL, 0.025~1.0M) mipu 40°C u
npectosiBa 24 yaca. [Tonyueru ca mpodu cbe cheTaB Nag4xC0oxTi4Si3016, KbaETO 0.23 < X <
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0.9. C yBenmnyaBaHeTO Ha KOHIIGHTpalUsATa Ha KobOainT B mpobara, mapamMeTbpbT Ha
poMOoeapuYHaTa KpHUCTadHA pelIeTKa & HapacTBa W BIBIBT 0O craBa 0Oiu3zo 90°.
Koedunuenture Ha u3Bnnyane Ha kodant ca okoio 90 % 3a mpodbure ¢ x = 0.23 u 0.56,
nokato 70 % 3a mpobute ¢ X = 0.88. CrapprkanueTo Ha Boja ce nopuiara ot 20.5 1o 24.5 %
npu oOMeH Ha Co*, a makcumanHara TEMIEpaTypa yCTaHOBEHA TIPU JACXUIpATAIUATA CE
noHmwxkasa oT 253 no 230°C. FT-IR cnektpuTe moka3Bar O4eBHAHA IPOMSIHA B TUKOBETE Ha
abcopOrus, ApIDKaIIa ce Ha BaieHTHHU TpenteHus: Ha O-H Bpw3ku B auamazona ot 3000~3600
Cm'l, KOETO TpeJroara mpoMsHa B CbCTOSTHUETO Ha XUAPATaIlHs.

20. Georgieva, l., Kossev, K., Titorenkova, R., Petrova, N., Zahariev, Ts., Nikolova, R..
Effect of urea on arrangement of novel Mg(ll) perrhenate crystal structures and their
optical properties: Experimental and theoretical insight. Journal of Solid State
Chemistry, 312, 2022, https://doi.org/10.1016/j.jssc.2022.123263, 123263-1-123263-11. SJR
(Scopus):0.58 Q2

Pe3iome: Tpu Mg(Il) meppenatHu KOMILIEKCa ca CHHTE3UPAHH BBB BOJIGH Pa3TBOP H
kpuctanaure cTpyktypu Ha Mg(H20)2(ReOs), (1) v 1Ba HOBM WOHHH KOMILIEKCA C ypes
(OC(NHy,)2, (U)), [Mg(H20)2(U)4](Re04), (2) u [Mg(U)s](ReO4)2 (3) ca onpenencHu upes
MOHOKPHUCTAJIHA peHTreHoBa nudpakuua. ChbeInHEHUATa ca U3CIEIBaHN U XapaKTepU3UpaHu
ype3 DTATG-MS ananu3, FT-undpauepsena um UV-Vis cnekrpockonuss Ha audy3HO
orpaxkenue. llogpobGeH aHanM3 Ha BPB3KUTE, BUOPAIIMOHHUTE M ONTHYHUTE CIEKTPU U
IUTBTHOCTTA Ha CBHCTOSIHUATA € W3BBPIICH 4Ype3 mepuoandnu wuzumcienus ¢ PAW/PBE.
N3uucnennte cBOOOIHU €HEPryuu MOKa3BaT MOBHINEHA CTAOMIHOCT OT 1, 2 U 3 ¢ MO-BHCOK
opoii U, koeTo kopenupa ¢ Haif-rojemusi KoBasieHTeH npuHoc B Mg-O, Bpb3kaTa, Haii-
BHCOKaTa TOYKA Ha TONEHE W ONTHUMalHaTa TEPMHUYHA YCTOHMUMBOCT OT 3. BkirouBaHeTo Ha
ypest pasmupsisa UV nuanasona Ha abcopOuusa g0 395 nm, B pe3yinrar Ha MO-BUCOKU
SHEepruiiHN BaJICHTHU 30HM M HamalleHa eHeprus Ha 3a0paHeHara 30Ha. Hax To3u amana3oH
KPUCTAJIUTE C€ XapaKTepU3UpaT ¢ LIMPOK MPO30pel] Ha MPOIyCKaHe U MOAOOPEHH ONTHYHU
CBOIICTBA.

21. Kosev, K., Petrova, N., Georgieva, l., Titorenkova, R., Nikolova, R.. Crystalline
adducts of urea with magnesium iodide. Journal of Molecular Structure, 1224, Elsevier,
2021, ISSN:0022-2860, https://doi.org/10.1016/j.molstruc.2020.129009, SJR
(Scopus):0.471, JCR-IF (Web of Science):3.196; Q2

Pe3srome: IlpencraBeHnm ca  KpUCTAIHATE  CTPYKTYpH HAa  HOBU  CHUHTE3MpAHU
[Mg(OC(NH2)2)2(H20)4]l,  (TeTpaaxkBa Omc  (kapObamua-O)  MarHe3ueB  JAUHOIUN),
[Mg(OC(NH2)2)4(H20)2]l,  (amakBaterpa(kapbamua-O) ~ MarHe3sueB  OUHOAWA) |
[Mg(OC(NH2)2)6]12.40C(NH2), (xekca(kapbamua-O) wmarHe3ueB TUHOAMI TETpaypear).
Y cTaHOBEHO €, Ye U3CIIeIBAHUTE CheAMHEHHS KPUCTAIN3UPAT B €/1Ha U ChIa MPOCTPAHCTBEHA
rpyna P2i/c u cTpykTypara UM € H30THIIHa Ha CBHOTBETHHUTE XJOPUAU MU OpOMHIH.
Kommiekcute ca xapakrepusupane upe3 excriepuMmeHnTannu IR crekrpockornckn u DTA-TG
ananmu3u 1 DFT/B3LYP u3uncnenust Ha cBOOOJHATAa €HEPrys U BHOPAIIMOHHUTE ChCTOSHUS
Ha MoJekylnsapHo HuBo. HaOmromaBanata TpaHc-koH(oOpManMs B KpUCTaJIHUTE (MgXG)2+
€IMHUIIM € TIOJIKpeTieHa OT U3YHUCIIeHaTa MMo-rojsiMa TepMOJMHAMUYHA CTAOUITHOCT Ha TpaHC-
B CpaBHEHHE ¢ IHc- KoH(popMmammsta. Biirousanero Ha kapbammn B Mg?* kommiekch e
MPEANIOYUTAHO TPE] BKJIIOUYBAHETO HAa BOJAA, KOETO € B CBOTBETCTBHE C HW3YMCIICHUTE
€K30TepMHYHU OOMEHHU peakiy. CpaBHUTEIHUAT HH(PaUEPBEH CIIEKTPOCKOIICKH aHAIN3 Ha
ypes U TPUTE U3CIICABAHU Mg2+ KOMIUIEKCa pa3KpuBa, uye u3MecTBaHeTo Ha npuuara v(C=0)
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https://doi.org/10.1016/j.molstruc.2020.129009

U moxe aa Obae nHAMKaus 3a oopasyBane Ha Mg - O U Bpb3Ka U 3a HeifHaTa OTHOCUTETHA
cwia. TepMUUHUTE aHAIM3U U U3YMCICHUTE CHEPIMM Ha peaklusITa Ha OOMEH MpEeABIKIAT
mo-rojsiMa crabuiHocT Ha Mg?* KOMIIIeKcH ¢ yBenMdaBaHe Ha OpOsi Ha MOJEKYIHTE ypes
(chOTBETHO HaMajsiBaHE Ha Oposi Ha BoJaTa B II'bpBaTa KOOpAMHHUpaIla OOBUBKA) MOpaau
o0pa3yBaHeTo Ha crienn(UIHA MpeXka OT BOJOPOJIHU BPB3KH.

22. Nikolova R., Mankov Sl., Petrova N., Titorenkova R.. Fluorwavellite from
Petroshnitsa river valley, Republic of Macedonia. Bulgarian Chemical Communications,
50, 2018, ISSN:0324-1130, 200-208. ISI 1F:0.238; Q4 http://www.bcc.bas.bg/

Pe3rome: H’pra HaXoJAKa Ha (bnyopyaBeJmT Alz_go(PO4)2(OH)2.[Fo,gg(OH)o.12]5H20(+O.10H+)
oT bankanckusa mosyoctpoB € uicineaBaHa upe3 XRD, FTIR, PamanoBa criekTpockonusi u
TepMuyeH aHanu3. O0eMbT Ha eJIeMeHTapHaTa KJIeTKa Ha MUHEpajia € CPAaBHUTEITHO TO-MaJIbK
OT TO3U Ha BaBeNUT U (hIyopBaBENUT, M3CienBaHU Jocera. [lukoBere Ha BaJCHTHUTE U
nedopMaIMOHHU TPENTEHUs HAa BOAHUTE MOJICKYJIH U XUAPOKCUITHUTE TPYIH Ca YCTAaHOBEHU
B TexHute PamanoBu u nH(ppauepBeHU CHEKTpU. 32 IBPBU BT ca JOKJIABAHU PE3YITATUTE
OT TEPMUYHOTO pa3zjaraHe Ha (UIyOpeH aHaJor C BaBEJIIUTOBA CTPYKTypHA TOIOJOTHSA U ca
ONpeJIETICHU PA3IMYHH TUIIOBE BOJIA.

23. Tarassov, M., Tarassova, E., Nikolova, R., Titorenkova, R., Chapevov, K.,
Janakieva, J.. Libethenite from the Sarnenshko Kladenche copper-polymetallic deposit,
Eastern Srednogorie, Bulgaria. Comptes rendus de I'Académie bulgare des Sciences, 73,
12, BAS, 2020, ISSN:1310-1331, http://www.proceedings.bas.bg/DOI/doi2020 c_10.html,
1703-1710. SJIR (Scopus):0.218, JCR-IF (Web of Science):0.343; Q2

Pe3ome: M3zcnensanu ca mopdonoruara, XUMHUYHHUAT ChCTaB, KpHCTalHaTa CTPYKTypa U
WHppaYepBEHUTE CHEKTPATHA XapaKTEePUCTHKH HAa IIbpBa HAXOJKa Ha JIHOCTEHUT
Cuy(PO4)(OH) B maxomume CobpHEmKO KiaaeHde, PoceHcko pymHo mone, M3TouHO
Cpennoropue. MuHepanbT € MPEACTaBeH OT ABIATONPU3MATHUHU KpUCTAIU ¢ AbJkUHA 0,8—
1,4 mm c xpucranorpadceku opmu {100}, {010}, {110}, {210} u {011}. Fe u Si ca otkputu
KaTo TIOCTOSSHHU BTOPOCTETICHHW €JIEMEHTH B CBhCTaBa HAa MHHEpaja. YTOYHSIBAHETO Ha
KpHUCTaJHATa CTPYKTypa € M3BBPIICHO 3a ChCTaBa CU2+1_996Fe3+o_004[(P5+1_9968i4+0_004)04]OH.
Hamepenure nmapamerpu Ha enemMeHTapHaTa KijeTka Ha MmuHepana (S.G. Pnnm) ca: a =
8.0552(H)A, b =8.3930(5)A , c = 5.8855(4)A ; o= B= y= 90°. UndppayepBeHUAT CNEKTHP HA
nnbeTeHnTa, u3MepeH B TabneTku ¢ KBr ce cberon OT cnienHuTe MBHIM Ha moriTbiiane: 3465,
1048, 957, 940, 812, 650, 634, 615, 552, 486, 447 (Cmfl), KOUTO Ca OTHECEHH KbM
TPENTEeHHsITa Ha aTOMHUTE TPYIIN Ype3 CPaBHEHHE C TAHHH OT JIUTEpaTypara.

24. Tarassova, E., Tarassov, M., Titorenkova, R.. Ancient pigments from the Early
Hellenistic Documaci Tomb (4-3 BC) near the town Mangalia, Romania: mineralogical
and chemical characteristics. Review of the Bulgarian Geological Society, Geosciences
2019, 80, 3, Bulgarian Geological Society, Bulgarian Academy of Sciences, 2019,
ISSN:0007-3938, 256-258. (Web of Science)

http://bgd.bg/REVIEW _BGS/REVIEW BGD_2019 3/PDF/78 Tarassova_GeoSci_2019.pdf

Pe3tome: ['poOHuitara lokymaru ce Hamupa B paitHa Ha KamaTtuc, 611130 10 THEUTHUS TPaj
Manranus, FOxna J1o6pymxka, Pymbaus. Kanatuc e Ouin U3BeCTeH Karo JpeBHA KOJOHUS Ha
Xepaxkues [lonTuka, 3acenena Ha 3anaguus Opsar Ha Uepno mope. ['poOHuUIaTa € mpumep 3a
PAHHOENMHUCTUYECKO KYJITYPHO BIMSHUE B CEBEPHOTPAKUIICKAaTa TepuTOopus. Masuinkure Ha
norpebajgHaTa Kamepa M JApoMoca Ha rpoOHunara Jlokymaum ca NpoydeHH, 3a Ja ce


http://www.bcc.bas.bg/
http://www.proceedings.bas.bg/DOI/doi2020_c_10.html
http://bgd.bg/REVIEW_BGS/REVIEW_BGD_2019_3/PDF/78_Tarassova_GeoSci_2019.pdf

I/I[[eHTI/I(bI/H_[I/IpaT MaTCpHUAIMTC, U3IOJ3BAHU 3a XOPOCAHUTEC, TCXHUAT IMPOU3XOJ], KAKTO U 4
Ce M3SCHAT TEXHUKUTE Ha MpHiaraHe Ha xopocaH. Masuikata B rpoOHumara Jlokymamu ce
CBCTOM OT TpH ci0si. KOHTaKTHUTE 30HU MEXIy CIIOEBETE HE ca 3aMbPCEHH, KOETO TI0Ka3Ba,
Ye CJIOEBETE ca HAHACAHHU €IWH ClIeA APYr 0e3 rojisiM MHTEpBal OT BPEME, BEPOSTHO CJIE[
BTBBP/ISIBAHE HA MPEAXOHUS CIIOH. XUMHUYECKHS ChCTaB Ha BAPOBOTO CBBP3BAIIlO BEIIECTBO,
¢ba30BusA ChCcTaB HA MBIHUTENS (MACHK), T0OABSIHETO HA HATPOIIECH MPAaMOpP KbM MOCIICTHUTE
clioeBe 3a mojoOpsiBaHE Ha Oysichbka, naBaT WH(OpMamus 3a HM3MOJI3BAHETO HAa E€IHAKBU
TEXHUKH TMPH HaHACSIHE HAa MAa3WiIKaTa BbPXY Kamepara M JpoMoca. 3a NPUTOTBSHE Ha
I'BPBUYHUA XOPOCAHU Ca M3IO0JI3BaHH MECTEH OPIaHOTCHEH BApPOBHMK ChC CAPMATCKa Bb3pacT U
ISICBK OT KPanOpeKHeTo.

25. Tarassova, E., Tarassov, M., Titorenkova, R.. Ancient plasters from the Early
Hellenistic Documaci Tomb (4-3 BC) near the town Mangalia, Romania: mineralogical
and chemical characteristics. Review of the Bulgarian Geological Society, Geosciences
2019, 80, 3, Bulgarian Geological Society, Bulgarian Academy of Sciences, 2019,
ISSN:0007-3938, 253-255. (Web of Science)

http://bgd.bg/REVIEW BGS/REVIEW BGD 2019 3/PDF/77_Tarassova_GeoSci_2019.pdf

Pesrome: I'pobGHuniara Jlokymanu B mMectHOocTTa KanmaTuc — npeBHa KOJOHMSI Ha Xepakiies
Ilontuka, 6nu3o 1o auemHus rpaa Manranus, HOxna JloOpymka, PymbHMs, € mpumep 3a
PAHHOCIIMHUCTUYCCKO KYJITYPHO BJIIMSAHUC B CeBepHOTpaKHﬁCKaTa TCPUTOPHA HaA 3alaIHUA
Opsr Ha YepHo mope. Ilorpebannara kamepa Ha TpoOHHMIIATa € M3Ma3aHa M OLBETEHA.
I[BeTHaTa ykpaca Ha CTCHONHMCHTE B TPOOHHMIIATA € apaH)KUpaHa B PeJeHH TOSCH C BPSI3aHH
BEPTUKAJIHU JIMHUY, PA3JENAll YepBEHH U ThMHOCHMHM LBETHM ydyacTblu. [lekopauusra B
OsJI0 M KBJITO € HaHeceHa C IA0JOH. YKpacara € U3IBJIHEHa B CTWI, XapaKTepeH 3a
paHHOeNMHHCTHYecKaTa creHonuc. CTeHonucuTe Ha rnorpedanHara Kamepa ca M3ClIeBaHU C
nen I/IIIGHTI/I(i)I/IHI/IpaHe Ha HU3IMOJI3BAHUTC IMUTMCHTH, YCTAHOBABAHC HAa TCXHUA IMPOU3XOd U
U3SICHSBAaHE Ha TEXHMKUTE 3a HaHacsHe. [[BeroBara majauTpa Ha CTEHONMCHUTE BKIIOYBA
TbMHOCHWHHU, YCPBCHU, KBJITU U oenu IOBETOBCE. M3non3Banm ca MMpUpPpOAHU MUTIMCHTHU KaTo
YyepBeHa oxpa (XeMaTHUT + IJIMHA) 3a YepBEH LBAT M KbITa 0Xpa (IbOTUT + TJIMHA) 3@ HKBIT
OBAT. 3a mocTturade Ha THMHOCHH OBAT Ca M3IOJI3BAHU BBIJICHM H Bap 3a oenust OBAT.
Benukn marepuanu ca ¢ MECTEH MPOU3XOJ, KaTo ca M3IMOJ3BaHM CapMaTCKU BapOBHK U
YCPBCHU INIMHCCTU IIJIACTOBE B CbIIUA BAPOBUK, KOUTO CbAbPIKAT I''IMHA, XEMATUT U 'bOTHUT.

26. Georgieva, M, Krumov, S., Ivanova, T., Dimitrova, D., Titorenkova, R.. Phenolic
Compounds and Antioxidant Activity of Seven Bulgarian Cultivars Sweet Cherry
(Prunus avium L.). BJAS, 29, 3, 2023, ISSN:ISSN 1310-0351 (Print), 446-451. SJR
(Scopus):0.25 Q3 https://journal.agrojournal.org/page/en/details.php?article id=4277

Pe3ome: B craTtusTa ca oneHeHH (EHOIHUTE ChEAWHEHHS MU aHTUOKCHUIAHTHATa aKTUBHOCT
Ha EKCTpakTHU OT uepemu oT ceneM Owirapcku copra (Krocrenmmicka xpymsika, UepHa
Konsscka, bwearapcko Ourappo, Musus, Credanus, uma u Bacunuka). IlpencraBenute
pe3yNTaTd ca 4acT OT M3CJE[BaHus, HACOYEHM KbM XapaKTepu3WpaHe Ha KadecTBaTa Ha
OBJrapcKUTE YEpelIoBU COPTOBE M CHIIOCTABKaTa UM ChC CBETOBHO pAa3NpPOCTPAHEHHUTE
UHAycTpUamHu coproBe. OOUMTE MOIMGPEHOTN B IJIOJOBETE Ha 4YEpelIuTe, M3CIEIBaHU B
ToBa mpoyuBaHe, Bapupat ot 1,08 1o 4,11 mg GAE/g. O6umre dpaaBonounau Bapupar ot 0,69
1o 1,54 mg QE/g. KonnaectBara Ha 00muTe MOHOMEpPHHU aHTOMAaHWHK ca Mexay 0,1 u 2,91
mg CR/g, xaTo ca Haii-BUCOKH 3a miojoBeTe Ha copT Bacunuka. ExcTpakTsT oT Bacunuka
MpUTEeKaBa Hal-CUJIHA aHTHOKCHIAaHTHA akTHBHOCT M B nBara Ttecta (FRAP m DPPH). 3a


http://bgd.bg/REVIEW_BGS/REVIEW_BGD_2019_3/PDF/77_Tarassova_GeoSci_2019.pdf
https://journal.agrojournal.org/page/en/details.php?article_id=4277

ObpBHU IOBT € HU3BBPHICH AHAJIM3 Ha AHTHOKCHJAHTHATa AKTUBHOCT, CBHAbPXKAHUCTO Ha
HOJ'II/I(beHOJ'II/I N aHTOLIMaHH B TC3U 6Lnrapc1<1/1 COPTOBE YCPCIIN.

27. Georgieva, M, Titorenkova, R., Kozhukharov, S.. A simplified spectrophotometric
procedure for the detection of mercury ions. REVIEW OF THE BULGARIAN
GEOLOGICAL SOCIETY, 84, 3, 2023, 241-244. ISSN: 0007-3938,
http://bgd.ba/REVIEW _BGS/REVIEW BGD_ 2023 3/PDF/55 Georgieva-M_Rev_BGS 2023-3.pdf,
JCR-IF (Web of Science):0.2 Q4

Pe3tome: Paborata mpencraBs pe3yiTaTUTe OT ONMTUTE 3a ONPOCTABAHE HA OINKCaHA B
muTepaTypaTa Tpoleaypa 3a CIeKTPOPOTOMETPUYHO OMpelesiHE Ha JKUBAYHH HOHU B
pa3TBOpH, B KOSTO Ca W3MOJI3BAHU ChEAMHEHHS KAaTO HM30aMUJIOB alkoxon u 1,4-muokcaH.
TakuBa CbCANMHCHUA Ca TOKCHUYHU U NPECACTABIIABAT ITIOTCHIMAJIHA OITACHOCT 34 pa6OT€IlII/ITC B
aQHAIMTUYHUTE apOUTPaKHU U OTpaciioBU JiabopaTopuu. M3Bbpiiena e moaudukanus, 3a 1a
ce M30erHe W3IOJI3BAHETO HA JEeTIMBH opraHwdHu chenuHeHus (VOC), karo M30aMHIIOB
QJIKOXOJI U JIETePreHTH, KaTo HaTpueB aoaenuicyiadar. HacrosmoTo u3cienBane uma 3a e
Jla TIPOBEpPH OIpOCTEeHaTa MpOIenypa, IPU KOSITO HE C€ HM3IMOJ3BAT JIETJIMBU OpPraHUYHU
ChEIMHEHUS U JIETEPTreHTH.

Group I'. 7. Jlpyru

28. Titorenkova, R.. FTIR micro-spectroscopy applied for studying biological
mineralization. 59-th Annual Scientific Conference of University of Ruse ,,Angel
Kanchev*, 2020, 174-179.

Pe3rome: NH(ppadyepBeHaTa MUKPOCTIEKTPOCKONUS € MOIIEH HHCTPYMEHT, YYBCTBUTEIEH KbM
XUMHUYECKaTa U CTPYKTYpHa HEXOMOTE€HHOCT, (pa3oBUTE MpUMecH, U30MOP(HHOTO 3aMECTBAHE,
CTENEHTAa Ha CTPYKTYPHO HEMOAPEICHOCT, Pa3MepbT U OPUEHTALIMATA HA KpUcTanuTuTe. To3u
METOJl U Ppa3IMYHUTE TEXHUKU 32 HErOBOTO MPUIIOKEHHE ca MHOr0 MOIXOIAIIM 3a
u3cneaBaHe Ha OWOJOTMYHM, MHUHEpAIM3UpPAaHU TBBPAM THKAHU, KOUTO HMAT CIOKHA
CTPYKTYpa M cCHelu(UYHN KPUCTAJOXMMHMYHU CBOMCTBA. Hali-CHIIHO MuHEpaliu3upaHUuTe
ThKaHU TpPH TPbOHAYHHUTE ca 3bOUTE, KOUTO Ca ChCTABEHH TJIABHO OT HECTEXHOMETPHYEH
xugpokcunanatiut Cas(PO4)3(OH),. Tasu cratus mpeactaBs CIEKTPATHUTE PA3IHKH MEKITY
3/paBaTa MUHEpalu3WpaHa ThKaH Ha 3bOHUSA e€Maill U JeHTHWHA, KOUTO Ca BaXKHO HAYAITHO
yCIIOBUE 3a W3CIE[BaHE Ha [POMEHMTE, HACTBIIMIM B pE3ylATaT Ha MaTOJIOTHS,
CTOMATOJIOTUYHO JieYeHHe WM BHHIIHM (hakTopu. ChINO Taka ce pasriekaaT pa3inKUTE B
M3M0J3BAHETO HAa  MHKPOCIEKTPOCKONMs B  pexxuMm Ha  orpaxenne u  ATR
MHUKpocIeKkTpockonus. IlpencraBenn ca mpuMepu 3a MaTOJOTHUYHUM MHMHEpAIU3alMHU KaTo
0b0peuHn KaMbHU. Ta3zu cTatusi 0600111aBa MpeIUMCTBaTa Ha METo/Ia U ce (POKycupa BbpXY
uHpopManuATa, KOATO MOXKe /1a ObJie U3BJIEUEHA HE CaMO 3a HEXOMOT€HHOCTUTE BbB (pa3oBUs
CbCTaB, HO M 3a CTPYKTYPHUTE XapaKTEPUCTUKU Ha HAl-4ECTO CpellaHuTe MUHEPAIU3AINU C
OMOJIOTHYEH MTPOU3XO/I.

29. Kuvandjiev, N., Dimitrov, Ts., Titorenkova, R.. Synthesis and characterization of V -
doped diopside ceramic pigments. Reports Awarded with ""Best Paper’ Crystal Prize -
60th annual scientific conference of University of Ruse and Union of Scientists ,,New
industries, digital economy, society - projections of the future — I1”, University of Ruse,
2021, ISBN:978-954-712-864-4, 256-260.


http://bgd.bg/REVIEW_BGS/REVIEW_BGD_2023_3/PDF/55_Georgieva-M_Rev_BGS_2023-3.pdf

Pe3rome: Upes BHCOKOTEMIIEpAaTypHO CHHTEPOBAHE B TBHPJAO CHCTOSIHHE MPH TEMIEPATypH
1000, 1100 u 1200°C B cucremara CaO—xV,0s5— (1-x)MgO-2SiO,, kpaero x = 0.1, 0.2, 0.3,
0.4, 0.5, u 0,6 ca momyyenu kepamuku. Cepusita OT O0Opa3ly € M3CIEABaHA Ype3 IMPaxoB
PEHTIeHOB NU(PAKIIMOHCH aHAIIU3, CJICKTPOHHA CKaHHMpallla MUKPOCKOIHWs, HH(pauepBeHa u
UV-Vis cnekrpockomnus. YCTaHOBEHO €, 4e€ MPHU YCIOBHATA Ha CHHTE3 C€ IMOJy4aBa
MHOro(a3Ha KepamMHKa, KOATO ChIbp)Ka B Pa3jIMYHH CHOTHOIICHUS JHUOICUI, KPUCTOOAIUT,
TPUIMMUT U CIEAW OT BOJACTOHUT. L[BeTHT Ha KepamuKara ce MPOMEHS M CTaBa CHUHBO-
3eJICHHKaB, KOraTo KbM CHUCTEMaTa ce J00aBu BaHaauii. Bucokara KOHIIEHTpaIusl Ha BaHA M
BOAM JI0 00pazyBaHEeTO Ha pa3nuyHu nomuMmopduu (a3u Ha SiO; u moaTucka oOpa3zyBaHETO
Ha quoricua. M3cienan e epekThT Ha KOHIGHTpAIMsITa Ha BaHAJWW M TeMIleparyparta Ha
CUHTEpPOBaHE BbPXY (a30BUs ChCTAB U I[BETA.

30. Dimitrov, Ts., Titorenkova, R.. Study of diopside ceramic pigments with rare earth
elements. Proceedings University of Ruse “Angel Kanchev”, 60, 10.1, 2021, ISSN:ISSN
1311-3321 (print), 40-44.

Pe3ome: 3a monyuaBane Ha kepamuka B cuctemara CaO—Nd;03—MgO-2SiO; usxomnute
ChCTAaBH C€ OMNpENeNIsIT OT ChCcTaBa Ha MuUHepana auorcuna mo u3pasza CaO.xNdyOs.(1-
X)MgO.2SiO,, kpaero x = 0.1 u 0.2. KepamukaTa ¢ CHHTe3UpaHa 4Ype3 BUCOKOTEMIIEPATYPHO
cuHTEepoBaHe B TBbpHO chcTosiHue mpu 900, 1000, 1100 u 1200°C. da30BUAT CHCTaB €
M3CJIeIBaH 4Ype3 MPAaxoB PEHTTEHOB TU(PPAKIIMOHEH aHAN3 U HH(padepBeHa CIIEKTPOCKOIHSI.
Wnentudunypanure MuHepalHud ¢a3u ca HEOAMMOB CHJIMKAT C alaTUTHAa CTPYKTypa
CayNds(SiO4)s0, (oxcwanatuT), TUOICHI, MEPBUHUT, BOJIACTOHHUT, aKEPMAaHHUT, MEPUKIIA3 U
Nd203. CeabpikanueTo Ha a3ute B MPOOUTE € OMPEAECIICHO MOIYKOIMYSCTBEHO. Y CTAHOBEHO
€, 4e KOJIMYECTBOTO HA OKCHANaTUTHATa (a3za HamalsiBa C HapacTBaHE Ha TeMIepaTypara Ha
CHUHTEpOBaHe, a auoncun ce nossssa camo npu 1100 u 1200°C 3aeqHo ¢ akepmanut. Moxe
na ce 000011H, ye 100aBSIHETO Ha HEOAUM B CUCTEMaTa He OJIaronpusiTcTBa o0pa3yBaHETO Ha
KepaMHKa Ha OCHOBAaTa Ha JIUOTCH/L.

31. Jankov, G., Titorenkova, R., Dimitrov, Ts.. Study of Ceramic Pigments with
Praseodymium and Erbium Rare Earth Elements. Proceedings University of Ruse
“Angel Kanchev”, 61, 10.3, 2022, ISSN:1311-3321, 11-15.

Pe3rome: IlonyueHa e kepamMuKa Ype3 BHCOKOTEMIIEPATYpPHO CHHTEPOBAHE B TBBPIO
ceerosiHue Tipu Temmeparypa ot 1000, 1100 u 1200°C B cuctemara CaO-xPr,03-(1-x)MgO-
2Si0, and CaO-xEr,03-(1-x)MgO-2SiO,, xsaero x = 0,1, 0,2, 0,3. Cepunte OT KEPAMUIHU
o0pa3uy ca XapakTepU3WpaHU 4upe3 MPaxoB PEHTI€HOB AU(PAKIMOHEH aHAIMU3, eJIEKTPOHHA
CKaHupaila Mukpockonus, uH@padepBeHa u UV-Vis crnekTpockonus. YCTaHOBEHO €, 4e
nojlyyeHata MHOrodasHa KepamHMKa € M3rpajieHa OT JHOICHJ, KPUCTOOATUT, TPUIUMUT U
ClIeU OT BOJIACTOHUT. XapaKTEPUCTHKUTE Ha I[BETa ca U3MEPEHU CIEKTPOPOTOMETPUYHO C
Tintometr RT 100 Lovibond. Pa3MepbsT Ha yacTULIUTE HAa MUTMEHTHUTE € ONpPENEICH Ype3
€JIEKTPOHHA MHKpockomnus. Hail-sipkuTe NUrMeHTH ca M3IMO0JI3BaHUM B EKCIIEPUMEHTH 3a
NoJlyyaBaHe Ha TIJlazypa 3a QasHc.

32. Dimitrov, Ts., Titorenkova, R., O. Petrov, Diopside ceramic pigments obtained by a
sol-gel method with the participation of different chromophore elements, Proceedings
University of Ruse “Angel Kanchev”, 2022, vol. 61, book 10.1., ISSN 2603-4123, 74-80.



Pe3ome: 3a cunre3 nHa guoncumHu (CaMgSipOp) KepaMHUHU TUTMEHTH, JIETHPAHU C
KOOAJITOBH, keJIe3HH, HUKEJIOBU U MAaHTAaHOBU MOHU € M3IOJI3BaH 30J1-TeJ METO/l. 3a CUHTE3a
ca u3non3Banu yuctu cypoBunu karo TEOS - Si(OC,Hs)4 u HuTpatu Ha Ca?", Mgz+, Co*,
Fe?*, Cr** u Mn?. Llenra Ha ToBa HM3CIEIBaHE € 1a CE IOJY4aT AMOICHIHH KEPAMUYHH
MUTMEHTH 4pe3 U30MOpGHO BKIIOYBaHE HA XpoModopHUTEe nmpuMecu. Cepuu OT KepaMUIHH
obpasuu B cucremata CaO — MgO — MeO -2SiO; (Me= Co®*, Fe**, cr, Mn2+) ca
CHUHTE3MPAHU 4Ype3 30J-Tell METOJ U mocieasamio cunrepoane mpu 800, 900, 1000, 1100 u
1200°C. IlonyueHnaTta KepaMHKa € H3CJICJIBAHA Ype3 IIpaxoBa PEHTTCHOBA IudpaKius,
uHppayepBeHa, UV-Vis CHEKTpOCKONUS W €JIEKTpOHHa MHKpockomus. Kepamukara,
MOJIy4eHa MO 30J1-Tel METOM, ChAbPKA MPEAUMHO JUOICH/, KOUTO KpUCTAIM3Upa JAOPH MPU
800°C. ManikuTe KOJMYECTBAa NOMBIHHUTENHU (Da3d 3aBHCAT OT BHJA HAa METAJIHHUS HOH U
TeMIieparypara Ha cuHTepoBane. Omnpenenenu ca (pa3oBUAT ChCTaB U LBETOBUTE KOOPAMHATH
Ha ToJlydeHaTta Kepamuka. Haii-goOpurte murmeHtu ca J00aBeHH KbM Osjla KepaMHU4yHa
rlla3ypa U ca TeCTBaHU KAaTO MUTMEHT 3a CAaHUTapeH (asiHe.

33. Georgiev, G., Dimitrov, Ts., Titorenkova, R. Synthesis and study of diopside
ceramic pigments with iron chromophore obtained by different methods, Proceedings
University of Ruse “Angel Kanchev”, 2023, vol. 62, book 10.3, ISSN 2603-4123 (on-line),
19-23.

Pe3rome: V3non3Banu ca pa3iuyHU METOJM 33 CUHTE3 Ha KePaMHKa ChC ChCTaB Ha JIUOTICH]L
(CaMgSIi,0g), nerupana ¢ xene3nu WoHu. [lonmydeHu ca cepus OT KepaMHUKH B CHCTEMara
Ca0-MgO-Fe;03-2Si0; upe3 meron Ha TBHPAO(PA3HO CHHTEPOBAHE U YPE3 30J-TeI METOJ U
nocyenBaio cuaTepoBane npu temmneparypu: 800, 900, 1000, 1100 u 1200°C. [lomydyeHute
KepaMU4HHU OOpa3ly ca aHAIM3UpPaHU C MpaxoBa PEHTreHoBa AMQpaKius, HHPppayepBeHa,
UV-Vis crieKTpoCcKoHs U eIeKTPOHHA MHUKPOCKONHs. KepaMUIHUTE MUTMEHTH, TTOJTy4eHH TI0
30J1-T€Nl METO/A, ChIBPKAT MPEIUMHO AMOINCHI, KOUTO Kpucramuszupa gopu npu 800°C.
JomenautenHuTe a3y 3aBUCAT OT IIbPBOHAYANHATA KOHIIGHTpAIMsl HAa XpOMO(OPHHS
€JIIEMEHT, TeMIlepaTypara Ha HarpsiBaHe M MeToja Ha cuHTe3. OmpeleneHn U CpaBHEHU ca
($a30BUAT CHCTAaB W I[BETOBUTEC KOOPJIWHATH HA IMIOJIydeHATa KEpaMHKa, ITOJydeHa I10
TBHP10(A30B U MO 30J1-Tell METOIH.

34. Titorenkova, R. Micro-IR and Raman spectroscopy applied for studying ancient
earth pigments, University of Ruse “Angel Kanchev”, 2023, vol. 62, ISSN 2603-4123,
109-113.

Pesrome: Mukpo-unppauepeHata u PamaHOBa CHEKTPOCKONMS ca HEpa3pyLIUTENIHH,
JIOKAJIHA METOJIH, TIPEOCTaBSIIM [IeHHA HHpOpMAIIHs 3a BUJa Ha MaTepuaia (OpraHuyeH Hiu
HEOpraHW4YeH), AaTOMHUTE TIpynu, (a3oBUTe MpUMecH, H3OMOPHHOTO 3aMeCTBAHE,
MPOCTPAHCTBEHATAa HEXOMOTEHHOCT, T.€. HOCH HH(OpMAIIUI KaKTO 32 XMMHYHHUS ChCTaB, Taka
U 32 CTPYKTYpHUTE XapakTepucTHKU. PamaHoBaTa CHEKTPOCKOINHS CE€ OCHOBaBa Ha
HeenacTHYHOTO PamaHoBoO pasceliBaHe HA MOHOXPOMATUYHA CBETIMHA BbB BUAUMUS, OIU3KUS
uH(ppavepBeH WIM YIATPAaBHOJIETOB Auana3oH. WH(pauepBeHaTa CIEKTPOCKOINHUS H3CIEABa
JTUPEKTHOTO TIOTNIBIIAHE HAa CBETJIMHA MPU YECTOTH, CHOTBETCTBAIM Ha BHOpaIMOHHATA
eHeprusi Ha aToMHara rpymna. Ilopanum pasnauuHuTe mpaBwia Ha moabop Ha PamanoBo
pasceiiBane M MH(]pauyepBeHO MOTNTbIIAHE, JBaTa METOJa ce JOombiBar. M3mons3BaHeTo Ha
JBaTa METOJa 3a U3CJeABaHe Ha JAPEeBHM NUIMEHTH JaBa J00pH pe3yiaTaTH IpU
UICHTH(QUIIMPAHETO HA OIBETSABAIM BEIIECTBA, MPU HU3CIEABAHE HAa CMECH, KaKTO U B
MIPOAYKTH HA TAXHOTO M3MeHeHue. I[IpeacraBeHm ca pasnuuHM npruMepu 3a PamaHoBH
nH(ppavyepBEeHU CIEKTPHU HA YEPHU, YEPBEHH, JIUJIABH, KBITH MUTMEHTH OT apXeOJIOTHMYECKU
npobu. O000IIeHN ca MPeIUMCTBAaTa U HEJOCTATHIIMTE Ha IBaTa METO/A 32 HACHTH(PHUITUPAHE
Ha pa3IM4YHUu JPCBHU IMUTMCHTHU C IIPUPOJACH ITPOU3XO.



Group I'.9. I'maBa ot kHUTa

35. Rabadjieva, D, S. Tepavitcharova, R. Gergulova, K. Sezanova, R. Titorenkova, O.
Petrov and E. Dyulgerova.Chapter title: BIOMIMETIC MODIFICATIONS OF
CALCIUM ORTHOPHOSPHATE. ON BIOMIMETICS. Book, 2011, pp. 18-28. ISBN
978-953-307-271-5. https://www.intechopen.com/chapters/18163

Pe3rome: Kanuuesure oprodocdaru ca 00€KT Ha MHTEH3UBHU U3CIIEIBaHUS NOpaaU TAXHOTO
GUOJNOTMYHO 3HAUEHHE. LIOHHO3AMECTEHHTE HECTEXMOMETPUYHH HAHOPA3MEpPHH CcIabo
KPUCTAJIHM KajuueBu opTtodocdary, NpeIuMHO C amaTHUTHA CTPYKTypa, H3Trpakaar
HEOpraHUYHUS KOMIIOHEHT Ha TBBPAMTE TbKaHU B opraHusmure. OCHOBHUTE WOHHU
3amectuTenn ca Na', K' Mg2+, Fe?* zn** Si2+,C032',CI' u F (Dorozhkin, 2009; Daculsi et
al., 1997) xouto ce pa3nuuaBar Mo pasHOOOpa3re U KOJIMYECTBO, B 3aBUCHMOCT OT BHJA Ha
TBbpJATa ThKaH, Bb3PACTTa, KAaKTO U OT HHAMBUAYAJIHU OcoOeHocTH. Taka HapeueHUsT
,,OMOJIOTHYEH amaTtuT”’ ce oOpa3dyBa B JKMBHTE OPraHU3MH B pE3yiaTaT Ha MPOIECH Ha
OMoMMHepanu3alys, YMHTO MEXaHU3bM BCE OLIE HE € HANbJIHO HU3sACHEeH. Te3u mporecu
BKJIIOYBAT yTasiBaHE, pa3TBapsHE M PACTeX HAa HUCKOKPUCTAIHHU KallHMeBU oprodocdarw,
IPOTHYAILY B OpraHMYHATa MaTpUlla, HallpUMep KOJIareH B cliyyasl Ha KOCTU WK aMeJIOTeHUH
B ClIy4yall Ha €Maij, B IPUCHCTBUETO HA THKAaHHM TEYHOCTU. ENWMH OT HAdMHHTE 3a
U3ACHSBAHE Ha €JIEMEHTApHUTE IPOLECH, MPOTHYAINM 10 BpeMe€ Ha MHHEpaJIu3alMsTa Ha
TBBPAUTE KOCTHHU THbKaHH, € OMOMMMETUYHHSAT IOAXOJ, NpEeAHA3HAueH Ja HM3CiellBa TE3U
nponecu. Ilo3HaBaHeTo Ha elleMEHTApHUTE INPOLECH € OT pellaBallo 3HAYeHHE 3a
pa3paboTBaHETO HAa HOBH OWOAKTHBHHM KanuueBo-pocarHn martepuann (OMU3KH 10
€CTECTBEHHMTE), KOUTO MOraT Jia ce MpuiaraT 3a KOCTHO Bb3CTaHOBSBaHE, PEKOHCTPYKLUS U
pemonenupane. lleara Ha Tasu rnaBa € Aa XBBPJIM CBETIMHA BbPXY OHOMHUMETHYHOTO
yTasiBaHe U MOAM(UKalMs Ha KanuueBu oprodocdaTu, peHTreHo-aMopdeH KanuueB gocat
(ACP) n nukanuueB ¢ocdar nuxunpar (DCPD) Bb3 ocHOBa Ha KMHETHYHH, CIIEKTPAIHU U
TEPMOJIMHAMUYHH U3CJIe/IBAaHUS U JIUTEPATypHH JTaHHU.

B pestome ca mpeacTaBeHM OpUTMHAIHU U3CJE/IBAHUSA HA aBTOPHUTE, KaKTO U JIMTEPATypHU
JaHHU 3a OMOMHMMETHMYHHUS CHHTE3 Ha peHTreHo-amopdeH kamueB (ocdar v AUKAIIHEB
dochar nuxuapar, TeXHUTE OMOMUMETHYHHM Moaudukanuu U (a3oBu TpaHchopMmaluu B
CJIa0OKPHUCTAIEH arnaTUT B TPU BHJA CUMYJIMpPAHH TEJIECHH TEYHOCTHU - KOHBEHLMOHAIHU
(SBFc), pesusupan (SBFr) u mogudwuimpan ¢ rmmius (SBFg). CpaBHsiBaT ce chCTaBUTE Ha
pa3IMYHUTE BUAOBE M3KycTBeHU TeuHocTH (SBF), m3BecTHH B nuTeparypara, 1Mo OTHOIICHHE
Ha CXOJCTBOTO MM C KpbBHATAa IUIa3Ma; MOJ4YepTaBaT ce TEXHUTE MPEIUMCTBA U HEAOCTAThLIH.
OOcwxaaT ce M3CIeABAHUATA U OPUTMHAIHUTE PE3yNTaTh BbPXY XHUMHUYECKUs U (a3oBus
CbCTaB, KHMHETUKAaTa W TepMoJMHaAMU4YHHTE cumynanuu. HoB monaxon, OasupaH Ha
TEPMOAVMHAMMYHO Mojenupane (¢ u3non3BaHe Ha KoMmmioTepHa mporpama PHREEQCI
v.2.14.3, GazupaHa Ha MOJIeJI Ha OHHA acoluaIus), € IPUI0KEH 3a CUMYJIallus U O0sICHEHHE
Ha OMOMHUMETMYHOTO yTasBaHE Ha MeTacTaOWJIeH peHTreHo-amopdeH KaiauueB ¢ocdar u
nukainueB (¢ocar AUXUAPAT BMECTO TEPMOJMHAMHYHO CTAaOWJIEH XUAPOKCHANaTUT U Ha
TEXHUTe OMOMUMETHYHM (a30BH TpaHchHOpMaAlMM MO BpeMe Ha IPOLIECUTE Ha 3pEeHe.
[Togueprana e pemaBamara posist Ha SBF karo enexktposnTHa cucreMa.
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Pe3ome: B nyOnukanmsara ca W3CleABaHM Ma3WIKHTE W CTEHONMCUTE Ha morpedamHara
KaMepa U JApoMoca Ha rpoOHuua J[lokymanu, 3a 1a ce WACHTUGHUIMpAT MaTepualnTe,
U3IOJI3BAHM 32 XOPOCAHUTE M IUTMEHTHTE, J1a C€ YTOYHH TEXHHUS NPOM3XOJ, KAKTO H
U3II0JI3BAHUTE TEXHUKU. ['poOHMIaTa JloKyMalu UMa TpHU IJI1acTa Ma3UJIKa. 3a MPUTOTBSIHETO
Ha I'BPBUYHHUTE XOPOCAHHM Ca M3IOJ3BAaHM MECTHH CYPOBHHH OT CapMAaTCKH OpPraHOTEHEH
BapOBUK U KpalOpexeH IUlaxeH MchK. V3Moi3BaHM ca NPUPOJHM MUIMEHTH, T.€. YepBEHA
oxpa (XeMaTuT + TJMHA) 32 4epBeHA 00 M KbITa OXpa (TBOTUT + TIWHA) 3a KBJITa OOSs.
Berien ¢ 1ppBeceH NMpou3Xo € M3I0J3BaH 3a ThMHOCHUHBO OLIBETSABAaHE M Bap 3a Osuia 60s
CBHIIO Ca M3IMOJI3BAaHU B yKpacara Ha CTCHONHMCHUTE Ha TpoOHHMIATa. BCHUKM Te€3M MUTMEHTH
MMaT MECTEH MPOU3XO0Jl — OT CAPMATCKU BapOBHK (Bap) WIN OT YEPBEHU INIMHECTH ILIACTOBE
OT ChILMS BapOBUK (IJIMHA, XEMATUT, TbOTUT). 32 CTEHOIKCA € MPUIIOKEHA TEXHUKATA CEKO.
IToctpoena Ha Opera Ha UepHO Mope, B Tpakuiicka TepuTopus, rpoOHunara Jlokymanu uma
XapaKTePUCTHKH KaKTO HAa PAHHUS €TMHU3BM B aQpXUTEKTYPHUS CH CTHJI, TAaKa M Ha TEXHUKUTE
3a MasWika M LBETHO OOsIMCBaHE, OIVIEJAJIHUTE METOJIU, M3IOJ3BaHU B TPAKUNUCKUTE
rpOOHUII  OT CBhCEOHUTE TepuTopuu. ['poOHMuaTa Jlokymamm oOTpa3sBa MECTHUTE
3aHAATUYUNCKU TPAJUMLMUK U BIUSHUATA HA KYJATYPHUTE B3aUMOACHUCTBUS IPE3 UCTOPUUYECKHUS
MEPUO/I.
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