Pe3omera na nyOsukanuute Ha aoil. 1-p Pocuna Tutopenkosa,

NPeACTABEHH 32 YYACTHE B KOHKYPC 32 3aeMaHe Ha aKaJeMHYHATa JUIbKHOCT
»lpogecop” B npodecnonanHo HanpasiaeHue 4.4. Hayku 3a 3emsaTa
(Munepanorus u kpucrajorpadgmus)

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, 1F: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;  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., Duylgerova, E., Petkova, V., lllieva, R.. 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.ora/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,0 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. Q1

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
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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 Q1

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 (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 (Nas23Cai 621n0.68Sis018) 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

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-2Si0,, 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, MQg)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, 1., 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  http://www.bcc.bas.bg/ Q4

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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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]l, (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 (MgXes)** 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 SlI., 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 I'Académie bulgare des Sciences, 73,
12, BAS, 2020, ISSN:1310-1331, http://www.proceedings.bas.bg/DOI1/doi2020 c_10.html,
1703-1710. SJIR (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 go6Fe 0.00a[(P°1.9096Si* 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
spectrum of the mineral consists of 3465, 1048, 957, 940, 812, 650, 634, 615, 552, 486, 447
absorption bands (cm ™).


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

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
http://bgd.bg/REVIEW_BGS/REVIEW_BGD_2019_3/PDF/77_Tarassova_GeoSci_2019.pdf

26. Georgieva, M, Krumov, S., lvanova, 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.

GroupT. 8.

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(0OH),. 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
inhomogeneities in phase composition, but also for the structural characteristics of the most
common mineralizations of biological origin.


https://journal.agrojournal.org/page/en/details.php?article_id=4277
http://bgd.bg/REVIEW_BGS/REVIEW_BGD_2023_3/PDF/55_Georgieva-M_Rev_BGS_2023-3.pdf

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 Ca0O.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 Ca0.Nd,03.Mg0.2SiO,, 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
CayNdg(Si04)s0,, 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-XxPr,03-(1-x)MgO-2SiO, and CaO-xEr,03-(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'.9. 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%,Cl, 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 |, 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.


https://www.archaeopress.com/Archaeopress/Products/9781789694369

Pe3omera na nyOsukanuute Ha aoil. 1-p Pocuna Tutopenkosa,

NPeACTABEHH 32 YYACTHE B KOHKYPC 32 3aeMaHe Ha aKaJeMHYHATa JUIbKHOCT
»lpogecop” B npodecnonanHo HanpasiaeHue 4.4. Hayku 3a 3emsaTa
(Munepanorus u kpucrajorpadgmus)

I'pyna 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

Pe3rome: [TocTosIHHM M MIIEYHM YOBELIKM 360U, TPETUPAHU C JEHTaJIEH UMITyJICEH Jiazep ¢ Er
— YAG (urpumii-anymunuii-rpasar) (A = 2940 nm), KakTo ¥ C KJIACHYCCKH JCHTAIHH
MHCTPYMEHTH, TUIIMYHU 3a KJIMHUYHATA NpaKTUKa, ca u3ciaenBaHu upe3 UV-PamanoBa u
FTIR MHKpOCHEKTPOCKONUS B PEKUM HA OTpakeHHE. EMalIbT € aHaIM3UpaH U 4ype3 JBara
CIIEKTPOCKOIICKM METOJa, JOKAaTO AEHTUHBT € u3ciensaH camo 4dpe3 FTIR B pexum Ha
OTpa)KCHHE MOPaJN BUCOKOTO HUBO Ha (oromymuHecuenTeH (oH. [lpunoxenara eneprus u
MMITYJICHA Y€CTOTa Ha JEHTAJHUS Jlazep BapupaT cboTBeTHO Mexay 200 u 500 mJ u mexny
10 u 30 Hz. Haii-BaxXHUAT pe3ynTaT €, ye Clie]] JIa3epHOTO TPETUPAHE XUAPOKCHANaTUTHATA
CTpYyKTYypa ce 3amna3Ba: anatutHata Ca-P-O cTpykTypa ocTaBa HENOKbTHATA U ChIBPKAHUETO
Ha xuapokcuiiau (OH') rpynu B KaHaIUTE HE ce TIPOMEHSI B pAMKHTE Ha CKCIIEPUMEHTAIIHATA
rpemka. KanuueBo-ocdarHara pamka Ha J€HTHHA CHIIO MOKa3Ba HE3HAYMTEIHHU IIPOMEHH,
MpeIn3BUKAaHU OT JCHTalIHMs Ja3ep. EAMHCTBEHHWTE MPOMEHM B eMailna, Npeau3BUKaHU OT
Jazepa, KakTO M OT MEXaHWYHUTE HMHCTPYMEHTH, Ca HaMajsBaHE Ha KOJWYECTBOTO Ha
kapbonataure rpymu (COs®) B amatita ¥ NPOMEHH B KOH(MDOPMAIMSTA HA MPOTCHHA.
JlazepHOTO BB3JIEHICTBHE BBPXY OPraHUYHUS MaTepuail U KapOOHATHUTE IPYNHU € Hal-CHIIHO
IIpU MOILHOCT Ha ja3epa oT 8 W; 3a MomHocTH oT 4 win 5 W, KoMOMHaIusITa OT M0-BUCOKa
UMIIYJICHA €Heprusi M I0-HUCKAa MMITyJICHa dYecToTa HMMa I0-ci1abo Bb3JeHCTBUE OT
KOMOMHAaIMTAa OT MO-HUCKA €HEepPIrusl U Mo-BUCOKa yecToTa. He ca OTKpUTH pa3iuku Mexay

MJICHHUTC U ITOCTOSAHHUTC 3’L6I/I B yCTOﬁqHBOCTTa HpI/I O6pa6OTI(a C OCHTAJICH J'Ia3ep C K =
2940nm.

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

Pe3iome: JIBydaszna kamumeBo-ocdarna kepamuka, ChAbpXKAIla XHAPOKCUIANATAT U [3-
TpukaimueB ¢ocdar, MOATONKEHA HA MNPOIBIDKUTEIHO BHCOKOCHEPTHIHO CMHUJIaHe, €
u3cneaBaHa uype3 MH¢pauepBeHa U PamaHoBa CHEKTpPOCKOIWS, B KOMOMHALMS C TEPMHYEH
aHaimu3. IlpocieeHn ca CTPyKTypHUTE NPOMEHH Ha XHUAPOKCHUJIANMATUT U HU30MOPQPHOTO
BKJIIOUBAaHE Ha KapOOHAT MpH BUCOKOeHepruitHo cMmuiane 3a 20, 60 u 100 gaca. YcraHoBeHO
€, Y€ HeNMpPeKbCHAaTOTO CMWJIaHE BBB BB3JYyIIHA Cpela BOJIU JO0 BKJIIOYBAHE HAa KapOOHATHU
rpynu B anartuta. ChIIO Taka, OT CHEKTPUTE MOXKE Jla Ce OINpeieNd, 4ye CTEleHTa Ha
3aMecTBaHe Ha KapOOHATHU HOHM B JIB€T€ CTPYKTYpHHM mo3uuuu (A-tun u B-tum) Ha
XUJPOKCUJIANIATUT CE€ yBEIMYaBa C BPEMETO Ha CMMWJIaHE, €AHOBPEMEHHO C HaMallsiBaHE Ha
CTCIICHTA HA XUAPOKCUJIUPAHC HA allaTUTaA.
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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.ora/10.1002/jbm.a.36929, 1607-1616. SJR (Scopus):3.22,
JCR-IF (Web of Science):3.525. Q1

Pe3tome: l3non3BaH € TepMOJMHAMHYEH MOJXOJ] 3a MOJEIMpaHe Ha METacTa0WIHUTE U
CTa0WJIHM paBHOBECHs Ha yTasBaHe B OMOMHUMETHYHATa CHCTEMa CHMYJUpaHA TeJecHa
teunocT (SBF) CaCl,—K;HPO,~KOH-H,0 npu pH 3-7 u Ca/P monapHo choTHOmmeHue 1.
Wunekcure Ha Hacumane (SI) Ha TBBpAuTe ¢dasu ca MU3YHCICHH M H3MOJI3BAaHMU 34
MpPOrHO3MpaHe Ha TMpollecuTe Ha yrasBaHe/pastBapsHe. [Ipu pH < 4 pasrBopure ca
HeHacuTeHu (SI < 0) mo oTHoOIIEHHME Ha BCUYKM TBBPIM (a3u; CbBMECTHO yTasiBaHE Ha
mukanuueB ¢ocdar nuxuapar (DCPD) u xuapokcuanarut (HA) HacTenBa npu pH 4, nokato
npu pH > 4 crabunmnata ¢aza ¢ DCPD, HO Oposit Ha ApyruTe chyTacHH TBbpAH (a3u ce
yBeanuaBa. To3u pe3ynaTaT ce CBbp3Ba C HapacTBaHE Ha HPO427, CaHPO,; u KHPO, B
n3cienBanus pa3rBop. @a3oBuTe TpaHchopMalMK Ha TIET MOJEIHHU MPEKYPCOpU Ha KalueB
docdar, 6azupanu Ha DCPD, B TpH paznuyHd TO CBOS ChCTaB CUMYJIHpPAaHU TEIECHU
TEYHOCTH, JI0 TO-CTAOMIIHUTE OKTaKaJIueB (Gocdar U XHUAPOKCHATIATUT Ca TEPMOJUHAMUYIHO
MIPOTHO3UPAHU U E€KCIIEPUMEHTATIHO MOTBbPJACHU UYpe3 KUHETUYHH, XumMuuecku, XRD, SEM u
IR n3ciensanus.

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. Q1

Pe3ome: 350HUAT KapHec € €IHO OT Hall-pa3npoCTpaHEHUTE B CBETa XPOHUYHU 3a00JI1BaHus,
MPUYMHEHO OT OaKTepuu, KOETO 3acAra KakTO BB3PaCTHU HMHAWBMIU, Taka M Jela.
Pazpa®oTBaHeTo Ha HOBM MaTepHUaIM 3a peMHHEpalu3alisl Ha eMaill B HayaJlHU eTanu Ha
Kapuec € eMH OT Haii-oOellaBaliuTe MOAXOAU B 00JlacTTa Ha ChbBpEMEHHAaTa HEMHBA3HMBHA
JIeHTalHa MeAuLHa. LlenTa Ha HAaCTOAIOTO U3CcTeIBaHe € J1a ce Pa3paboTAT HOBU XUOPUIHU
Marepuanu Ha 6a3zata Ha (PDMAEMA)/Carbomer 940 mukporeinoBe ¢ in situ OTJIOXKEHH
kanuueBn ¢ocpatu (CaP) u ga ce TecTBa TEXHMAT MOTEHLHMAN KaTO pEeMHHEpaIU3upalia
CHUCTEMa 3a M3KYCTBEHU KapHECHHU Jie3UH. 3a Ta3u 1el OsXa MOJy4eHH HOBU MHKpPOIeNIOBE
PDMAEMA/Carbomer 940, xouTo ca u3rpajsieHu OT Sapo U OOBMBKA, KaKTO € JIOKa3aHO OT
M300paKeHusATa, MOIYYeHH 4pe3 TPAaHCMHCHOHHA enekTpoHHa Mukpockomnus (TEM). Tesu
MaTepuanu Osxa HW3MOJ3BaHM YCHEIIHO KaTo MaTpulla 3a in situ oTiaraHe Ha KaJlllUEBH
docdaru, 3a momydyaBaHe Ha HOBUTE XMOpUIHU MUKporenoBe. Pazute Ha KamueBus Gocdar,
oOpa3yBaHM 1O BpeMe€ Ha Ipoleca Ha oTjaraHe, Osfxa H3CJIEIBAHM 4Ype3 PEHTTCHOBA
mudpakus 1 MHQpadepBeHa CIEKTPOCKONMS, HO TIOPaan TsIXHATa CUIHO aMOpQHa MpUpoaa,
AapeHo-MarHUTHUAT —pe3oHaHc (NMR) e wmeroasT, KOWTO TpeAoCTaBH HAASKIHA
uHpopmanusg 3a obpazyBaHuTe HeopranuuHu (a3u. HoBure XMOpHIHM MHKpOTeIoBe ca
U3MOI3BaHN 3a PEMHUHEpaM3allksl Ha W3KYCTBEHUM KapHUECHHU JIE3UH, 3a Jla C€ JIOKaxe
CIOCOOHOCTTa MM J1a MHULIMKpAT peMuHepanusanus. [IpouecsT Ha pemMuHepanu3anus oerie
MPOCIIEICH Ype3 CKaHupalla eneKkTpoHHa Mukpockonus (SEM), pentrenoBa audpaxius,
nH(ppauepBeHa 1 PamaHoBa CEKTPOCKOMMUS U BCUUKH T€3U METOJU MOTBHPJAMXA yCHellHaTa
peMHHepanHu3alMs Ha eMaiila Npu [pujaraHeTo Ha HOBUS XHOpPHIEH MUKpPOTed.
[IpoyyBaHeTo NOTBBPAM, Y€ HOBHUTE XUOPUIHM MHUKPOIeIOBE, KOUTO Morar ja ObaaT
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MOCTOSTHEH M3TOYHHK Ha KAJILMEBU U GochaTHU HOHM, ca EPCIEKTHBHHU 3a MPHIIOKEHUE TIPH
PaHHO JIEYEeHUE Ha Kapuec.

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

Pe3ome: buomakpomolieKylnuTe KOHTPOJIMpAT oOpa3yBaHETO Ha MHHEpalIM MO BpeMe Ha
mporeca Ha OMOMHUHepanu3anusi, HO e(peKTuTe OT (YHKIHMOHATHOCTTa HAa OpPTaHUYHHTE
KOMIIOHEHTH BBpPXY BHJIa Ha MHHepaiHata (as3a Bce olle He ca sCHU. B mpoyuBaHeTo e
W3CIIeIBAHO OMOMHUMETHUYHOTO yTasBaHe Ha KanmueBw (ocdatu BHB (PU3MOIOTHYHA Cpela,
chabpikaia nonukapookcubderaun (PCB), unn nonmucyndoberann (PSB). Unentuduumpanu
ca amopden kamueB dpochar (ACP) mmm cmec ot okrakaimueB gochar (OCP) u qukanmues
dochar quxunpar (DCPD) B pa3nuyHu CbOTHOLICHHS], B 3aBUCUMOCT OT MOCIEA0BATETHOCTTA
Ha IIbpPBOHAYAJHOTO CMECBAHE HA pa3TBOpa M OT BHUAA HA OTPHUILATEIHO 3apejcHara
(GyHKIIMOHATHA Tpyna Ha u3noi3BaHus moiuuMmep. llo-kucenuHHUAT xapaktep Ha cyido
rpynara B PSB, B cpaBHeHue ¢ kapbokcu B PCB onpenenst ToMMHUpPAaHETO Ha KUCEIMHHUTE
TBBpAU (a3u, a UMEeHHO KucennHHa amopdHa ¢aza uiu DCPD. B npucscrBuero Ha PCB ce
HabmronaBa o6pazyBanero Ha ACP ¢ WIIIOBHIHU YacTUIM, MOJPEICHH B CHOIIOBE C €THAKBA
opuenHTanus. [IpeaBapurenHo npoyuBaHe Ha peMUHEpATH3UPALIUS TOTEHIIMAT Ha XUOPUTHUS
Marepuan ¢ ydactuero Ha PSB u cmec or OCP u DCPD He noka3Ba MoBUIlIaBaHE Ha
IUTBTHOCTTA Ha eMaiina, 3a pa3iuka oT Marepuanute Ha 6azara Ha PCB u ACP. OcBeH ToBa,
MOCTICTHUAT T0Ka3a Ch3AaBaHETO Ha HOBO(OPMHUpPAH KPHCTAIEH CIIOW, MOJ00CH Ha TO3M Ha
ocHoBHHMA eMailsl. Toa onpenenst PCB/ACP kato o0emmaBari Matepuan 3a peMUHepalIn3anus
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

Pe3iome: [lonmyuaBanero Ha kanuueBu (ocdaru (CaPs) ¢ BkiIrouBaHe Ha pa3IMYHA HOHH €
00J1acT, B KOSITO ce pabOTH MHTEH3UBHO C 1€ 1Mojo0psiBaHe Ha Bb3MOxHOcTUTE Ha CaPs 3a
NpwiIoKeHne B MeaunuHata. KommiuekcooOpa3syBaHETO U yTasBaHETO B CJIOXHA
€JIEKTPOJINTHA CUCTEMA, BKIIIOYBAILA CUMYJIUPAHU TEJIECHU TEYHOCTH, KOUTO ca 00OraTeHH ¢
Mg2+ v Zn®" jionu u MOAUGUIIMPAHU C TIUIMH, aJlaHUH W BaJiMH, MTBPBO OsiXa OIEHEHU C
MIOMOLITa Ha MOJIE] Ha TEPMOJMHAMUYHO paBHOBecHe. Ipencka3ano e BIMSHUETO Ha BUAA U
KOHIIEHTpallMsATa Ha aMHUHOKHCEIMHATa BbpPXY CTENEeHTa Ha BKJIOuBaHe Ha Mg u Zn B
TBbpAUTE (a3u. EkcrepuMeHTaTHUTE U3CIEABaHUSA, TNPOCKTHpaHM Ha Oa3aTa Ha
TEPMOJUHAMUYHN H3YMUCICHUS, MOTBbpAMXaA IMporHo3ute. AmopdHu KanuueBu Qocdartu,
JIBOWHO 3amecTeHM ¢ Mg u Zn, Osfxa NOIy4eHH dYpe3 OWOMHUMETHYHO YTasBaHE H
BIIOCJIEJICTBUE MPHU KaJIMHUpaHe ca TpaHchopmupanu B Mg, Zn - B-tpukannueBu gocharu
(TCP). YTounenusrta no merona Ha Rietveld morBbpxaBar, ue Mg2+ u Zn®* 3amectBar Ca®*
camo B okTaeapuuHute mecta Ha B-TCP u B HSIKOM ciydan HAITbJIHO U3MECTBAT Ca* or Tax.
[Tonyuenusar Mg, Zn-f—TCP moxe na ciyxu kaTo pesepBoap 3a Mg u Zn ioHu, npu
U3IONI3BaHE KaTo OuomaTepual 3a KOCTHO pemojenupane. IIpoBeneHOTO wu3ciieaBaHe
paskpuBa edexTa OT KOMOMHUpAHETO Ha MaTeMaTHMYeCKd MOJENN C EKCIepUMEHTAIHU
U3CIEBAaHUS 3a NpeIBapuUTeNIHa OICHKa Ha BIMSIHUETO HAa pAa3IMYHU J00AaBKU TIpH
IIPOEKTHUPAHETO Ha MaTEPHUAJIM C IIPEABAPUTEIHO ONPEICIIEH! CBOICTRA.
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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: CunTe3MpaH U XapaKTepU3UpaH € MUKPOIIOPECT, xkeye3eH crmkaT MS-1 (Munxo-
Codwus, nHomep 1) ¢ 3D mopecra cucrema, KOWTO € aHAJIOT Ha PEIKHS MHHEPAJ MMaHAPUT.
To3u kene3eH CHIMKAT € ¢ Hal-HHUCKa IUIBTHOCT Ha CKejleTa, €AUH OT HaW-CHUJIHMIIHCBUTE
(Si/Fe = 6) >keme3HW CHIMKATH, ITBPBUAT JKEJIE3CH IUKIOCHIMKAT, IOJY4eH TpH
XUAPOTEPMAIIHU YCJIOBUS, U €IWHCTBEHHUST CUHTETUYEH 4JICH HAa OCHOBAaTa Ha XEJsI30 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 Q1

Pesrome:

B paborara ca mnpeactaBeHH pe3yaTaTH OT CHHTE3a W XapaKTepU3UPAHETO Ha HOB,
3eonuTonono0eH mHaneB cuinukat MS-2 (Munaxo-Codust, Homep 2). CTpyKTypara Ha TO3U
MaTepHall € aHaJIOTHYHa Ha Ta3u Ha MuHepaina umanaput (NagCay sFeSigO1g), ¢ In BMecTo Fe
B OKTaeApW4YHAa Mo3uius. MS-2 € mbpBUST MOTBBPIEH 4Ype3 CTPYKTYPEH aHajIn3 HWHIUCB
CHWJIMKAT, MPHUTOTBEH MPU MEKU XHIPOTEPMAIHU YCIOBHS M EIWHCTBEHUSNT CHHTETUYCH
WH/IMEB CHIIMKAT, OT MHHEpajgHata rpyna Ha joBoseputa. MS-2 (Nag23Case21NoesSicOis)
IpOsIBABA 3HAYMTENIEH NEPHUIMT HA MHAUN B OKTaeJpUYHATA MO3MIMA, KaTo MO0 TO3M HAaYMH
rMa Hali-BUCOKOTO choTHoIIeHue Si/In (8.8) cpen usBecTHUTE MHANEBU cUIUKATU. CKENeThT
ce cbeTon OT HemojpeaeHu InOs okTaenpu, cBbp3aHU MOMEXIY CH C 6-4IEHHH MPBCTEHU
[SigO1s] ot Terpacapu. Tpunsmeprara (3D) TyHenHa cTpykTypa e 3ambiHena ot Na® u Ca?t
foHu, kouto OamaHcupar 3apsga. Huckata miapTHOCT Ha ckenera (16.2 FC/1000A%) u
BHCOKaTa TepMuyHa ctabmiHocT (10 900°C) ca cpaBHUMHU C IpyTy MOJIEKYJIIPHU CUTA.

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

Pe3rome: [IpoMEHIMBOTO CHOTHOILIEHNE HA TETPACAPATHO KOOPAUHUPAHU aTOMU C pa3iuyHa
BAJICHTHOCT B 3€OJIMTHUS CKEJET OMNpenens KOJWYECTBOTO M PAa3NpelesICHUETO Ha
W3BBHHCKEIIETHUTE KAaTHOHU, KaTo M0 TO3U HAYWH PEryiupa aJcoOpOIMOHHUTE U KAaTaTUTHYHU
cBoiictBa. [logo0eH KOHTpos oOadye HE € BBH3MOXKEH 3a CTEXHOMETPUYHU MHUKPOIIOPECTH
XETEPOIOINEIPUYHU CUIMKATU. Y CTAHOBEHU Ca yCIIOBUATA HA CUHTE3, IPU KOUTO aJKATHUTE
KaTUOHU B 12-IPbCTEHHUTE KAHAJIM HA MEACH CUJIMKAT, HAMaJsIBAaT WM HAITbJIHO M34Y€3BaT,
KaTo CHIIEBPEMEHHO CE€ 3ama3Ba CTEXMOMETPHATA Ha CKelleTa, KOeTO BOJH 10 aacopOus Ha
CO,. OcBeH TOBa, BBIIPEKH JIMIICATA HA KATHOHHU TTO3HIIAN, H3MPA3HEHUTE KaHAJIA MOTaT Ja
MPEeTHPIAT WOHEH OOMEH M Ja MoeMaT 3HAUUTENHU KOJIMYeCTBa Cs" u Sr®" ionn. Tesm
pe3yaTaTH MoKa3BaT 3a MPHB BT MPUMEP 32 CBOOOTHU OT KATUOHHU TOJIEMH TIOPU B CHITHKATH
Ha MPEXOJHM METAIM W ChIIO TakKa, WIICTPUPAT KAK €AHU U ChIIU XETEPOINOIUEAPUYHU
CKEJIETHU CHJIMKATH MOTaT J1a UMAaT Pa3judyeH ChCTaB HA TIOPUTE U PA3IMYHU aJCOPOITMOHHHU
CBOWCTBA, KOUTO Ca KOHTPOJMPAHHU OT CUHTE3A.
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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/j.ceramint.2022.08.242, 36781-
36788. SJR (Scopus):0.89, JCR-IF (Web of Science):5.532 Q1

Pe3stome: Kepamuunu nurmedtu B cucremata CaO — CoO — MgO — 2SiO; ca cuHTe3upanu
4ype3 BUCOKOTEMIIEPATypHO CHHTEpOBaHE B TBBpAO cbcrosiHue mpu 1000, 1100 u 1200°C.
W3xonHuTe CHhCTaBH ca OIpeAeseHH OT CTEXMOMETPUYHHS ChCTaB Ha MHUHEpaja JAUOICHUI,
crneapaiiku u3paza Ca0.xCoO.(1-x)MgO-2Si0,, kpaeto x = 0, 0.05, 0.1, 0.15, 0.2, 0.25, 0.3,
0.5, 0.7 u 0.9. U3cnenBanu ca posisiTa Ha TEMIepaTypaTa Ha CUHTEPOBAHE U II'bPBOHAaYaIHATa
KOHIEHTpalus Ha KOOanT BBPXY (pa3oBHs ChCTaB M IIBETa Ype3 HU3IOJI3BAHE Ha IMPaxoB
peHTreHOB U(PAKIMOHCH aHallu3, CKaHUpama eneKTpoHHa Mukpockomnus (SEM),
undpauepsena (FT-IR), yntpasuoneroBo-puaumMa - (UV-Vis) u elekTpoHHA apaMarHWTHA
pe3onancHa (EPR) cnextpockonus. B 3aBucuMocT OT nmapameTpuTe Ha CUHTE3a ca MOJyYeHHU
MHOro¢azoBu KepaMHuKu, KOUTO ocBeH Co-Iuorcuj MoraT Aa chAbpxkar BojacToHUT, Co-
akepmanutr — Cay(Co, MQ)Si,O;, Co-onuBurn — CoMgSiO4, Co-montnuenutr — Ca(Mg,
Co0)SiO4 u kpucrobamur. Ype3 yTouHeHHs IO MeToJa Ha PuUTBeNn ca oOmpeaeaeHd
KOJIMYECTBEHUTE CHOTHOIIEHUS HA YCTAaHOBEHUTE MUHEpATHU (a3, KaKTO M CTENEeHTa Ha
M30MOpP(HO 3aMecTBaHE Ha MarHe3uii orT kobant B cTpykrypara Ha CO-auomncun.
OuepraHuTe TEHIACHIMM M 3aBUCUMOCTH  IIOKa3BaT, Y€ KOHIEHTpalusATa Ha KOOanT B
HAYaJHUTE CHCTAaBM HAa CHHTE3a M HETOBOTO HM30MOP(HO BKIIOYBAHE B KpHCTAIHATA
CTPYKTypa Ha JHUOICHU]l BIUSAAT BBPXY CTPYKTYPHOTO CBHBBPIICHCTBO HA KATHOHHUTE
nonmuenpu. To3u (akT OYEBHIHO HWrpae KIIOYOBA PO MPH KOHTPOJIUPAHETO Ha
KOJMYECTBOTO Ha OCHOBHAaTa (haza B MoJyuyeHaTa KepamHKa. MarepuaibT ¢ Hall-BHCOKO
ChIbpKaHWE Ha JUOIICHJ M C Hali-HHCKAa M3MEPEHa CTEIEeH Ha CTPYKTYPHO H3KPHBSBAHE Ce
obpasyBa camo npu 1200°C u npu HavyaaHa KOHLIEHTpALUs Ha KoOanT B Auana3oHa x = 0,2—
0,3. Te3nm KepaMHKH ca PO30BH Ha IBSAT W UMAT Hail-BHCOKaTa CTOWHOCT Ha 4YepBEHATa
koopauHata B cucremata CIELab mopaam Bkmousane Ha C0?* jiomM B OKTaeaphuHa
KOOp/MHAIMS B KPUCTATHATA CTPYKTYpa HA JHOTICH]I.

I'pynaI'.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

Pesrome: B cratusrta ca mpeacTaBeHM pe3ydTAaTH 3a MUHEPAIHUS CbCTaB, CTPYKTYPHUTE
0COOCHOCTH M MPOMEHUTE B IIBETOBUTE MapaMETpU Ha CHUHTETUYHHU >KEJS30CHIbPKalll
IUONCUIHU MUTMEHTH. M3TounuksT Ha SiO, B Te3u nurmentd e Si02.nH,O c pasmep Ha
YacTULIUTE B JuWamnazoHa 2—/ pm, KOMTO € MHOIo MO-peakTUBEH OT KOHBEHI[MOHAIHO
U3MO0JI3BaHus B KEpaMHUHATa UHAYCTPUS KBApLOB IACHK. Cepusi OT KEpaMUUYHU ITUTMEHTH Ha
O0asara Ha crexwomerpuueH guoricuag B cucremara CaO-Fe,03-MgO-SiO, 0Gere
CHUHTE3UPaHA Ype3 BUCOKOTEMIIEPATYPHO CUHTEPOBAHE B TBBpAO cbcrosiHue npu 1000, 1100
n 1200°C. TlonyuyeHuTe KEpaMUYHH MUTMEHTH Ca M3CIEABAHU Upe3 MPaxoB PeHTreHo(a30oB
aHanu3, UWH(ppayepBeHa CHEKTPOCKOIHUS, €JEKTPOHHA  MHUKPOCKONMS,  EJIEKTPOHHA
rapaMarHuTHa pe3oHaHcHa U MpocOayepoBa CHEKTPOCKOIHUsA. XapaKTepUCTUKUTE Ha I[BETa
ca HM3MEpPEHU 4Ype3 CIEeKTPO(POTOMETpUYEH METOHA. YCTAaHOBEHO €, Y€ NpHU YCIOBHUATA Ha
CHHTE3 ca IMOJYyYeHM MHOTOo(pa3HH KEpPaMUKH, KOMTO ChIBPXKAT JUOICHJ, BOJACTOHMT,
KpUCTOOAJINT, aKePMAaHUT W TMEPUKIA3 B Ppa3IMYHU ChOTHOWIEHHUA. CHHTE3UpaHUTE
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KepaMUYHH MUTMEHTU ca KadsBU U OEXKOBH Ha IIBAT, B 3aBUCUMOCT OT CHABPKAHUETO Ha
nobaskara Fe;O3, Temneparypara Ha u3nuvane u $a3oBus cbetaB. CHHTE3UPAHUTE TUTMEHTH
Morar Jia ce U3I10JI3BaT 3a OL[BETSBaHE Ha KEPaMUYHHU IJ1a3ypH.

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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Pe3rome: Cepus ot kepamuku B cuctemarta CaO—Cr,03—MgO-SiO, Geriie cuHTe3MpaHa upes3
BUCOKOTEMIIEPATYpHO CHUHTEpOBaHE B TBBPAO cbcTostHue mpu 1000, 1100 u 1200 °C.
[Toydenata kepamuKa € W3CIEABaHA 4Ype3 IPaxoBa PEHTTEHOBa IU(PAKIUs, CKaHUpAIIa
€JIIEKTPOHHA MHUKPOCKOIUSA, HH(]padepBeHA U €INEeKTPOHHA [apaMarHuTHa pe30HaHCHA
CIICKTPOCKOMHUS. XapaKTePUCTUKATE HA IBETa Ca OMNPEACIICHH CIEKTPOPOTOMETPUIHO.
YcTaHOBEHO €, Ye B 3aBUCHMOCT OT YCIOBHSTAa Ha CHHTE3 Ce IMojy4yaBa MHorodaszHa
KepaMuKa, KOSTO ChIAbPKa JUOIICH]I, BOJTACTOHUT, MAarHE3HOXPOMUT, KPUCTOOATHUT, TPHIAMUT
W TMepukia3 B pa3iuuHu mnponopuuu. [lomydyeHuTe kKepaMH4HH TpoOU ca CHBH, CHBO-
3€JICHUKABH W 3€JICHM Ha IBAT B 3aBUCUMOCT OT CBHIBPKAHMETO Ha J00aBEH XpOM,
TeMIlepaTypara Ha mneura 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

Pe3rome: Cepus ot kepamuunu nurmMeHTH B cucteMara CaO-NiO-MgO-2SiO; e cunTe3npana
4ype3 BUCOKOTEMIIEPATypHO CHHTEpOBaHe B TBBpAO cbcrosiHue mpu 1000, 1100 m 1200°C.
[TonydyeHnuTe kKepaMHuHU NPOOM Osxa M3CIEIBAHU Ype3 MPaxOB PEHTICHOB AU(PPAKIIMOHEH
aHAM3, eNeKTpoHHa MuKpockonwus, FT-uHppauepBena coekrpockonus u UV-Vis
creKkTpodoToMeTpHsl. Y CTaHOBEHO €, Y€ MPHU YCIOBUATA HAa CUHTE3 Ce MoJlyyaBa MHOrodasHa
KepaMHKa, KOATO ChIbp)Ka TUOICHJ, BOJACTOHUT, aKEPMAHHUT, KPUCTOOATUT M HUKEJIOBH,
MarHe3ueBU OKCHJM B pa3IMuHu KonnuecTBa. CHUHTE3upaHUTEe 00pasiu ca OJe03eeHH Ha
LBAT, B 3aBUCUMOCT OT ITbPBOHAYAJIHOTO KOJIMYECTBO Ha J00OABEHUS HUKENI B CbCTAaBa U OT
(ha30BUs 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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Pe3ome: Ilo merona Ha TBBpAodazHo cnuuane npu 1100°C B cucremara CaO-xCoO-1—
xZn0-28510, e cunTesmpana MHorodazoBa kepamuka. [lomydeHutre MuHepandHu ¢aszu ca
XapAMCTOHUT U BHJIEMHT, KaKTO ¥ TpUIUMHT. KepamukaTa € CHHS Ha IIBST, KOETO C€ JIBJIKU
Ha BKJIIOUBAHETO HAa KOOANT B CTPYKTypaTa Ha MojlydyeHuTe a3y BUIEMUT U XapJIUCTOHMT.
W3mepeHuTe IBETOBU KOOPJAWHATH Ha CHHATA Kepamuka ca b* =-26.1; L* = 63.4 u a* =-3.5.
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15. Ibreva, Ts., Dimitrov, Ts., Titorenkova, R., Markovska, 1., 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. IS1 1F:0.238 Q4 http://www.bcc.bas.bg/

Pestome: I{unkoBuAT cuiaukaT o-BuiaeMuT (ZnpSiO) e oprocuiaMkar ¢ pomboeapuyHa
cumerpus. JlomupaHuar ¢ KOOANT BWIEMHT € TMIMEHT C MPUIOKCHHE BBHB
BHCOKOTEMIIEpaTypHaTa K€paMuKa U MPOM3BOJCTBOTO Ha Iiasypa. [IbiaHa cepus KepaMuIHU
MUTMEHTH, ChIbprKaly Kooair, cbe chbetaB XCoO. (2—X)ZnO0. SiO,, kpaero x = 0,125, 0,250,
0,375, 0,50, 0,625, 0,75, 0,875 m 1, Osixa CHHTE3MpPaHW YPE3 BUCOKOTEMIIEPATYPHO
CUHTEpOBaHE B TBBPIO ChCTOsHUE. [lonmydeHWTE KepaMHYHM MUTMEHTH Osxa H3CIeABaAHU
Yype3 MPaxoB PEHTICHOB AUGPAKIIMOHEH aHaIM3, eJIEKTPOHHA MHKPOCKOMHMS, WH(ppayepBeHa
CIICKTPOCKOIIUSI W IBETHT Oemie ompeaesieH CHeKTPO(GOTOMETPUYHO. YCTAaHOBCHO €, 4e
murMeHThsT ¢be cheTaB 0,375C00.1,6257Zn0.Si0,, cunteporan npu 1000°C, uma Hai-sIpKus
CHH IBST, KAKTO € OMPEJIEICHO CJe/l CIIEKTPO(OTOMETPHYHN U3MEPBaHMsI Ha e(DEKTHBHOCTTA
Ha OlBEeTsABaHE. Pe3ynTaTuTe MOTBBpPIMXA, Y€ CHUHTE3HPAHUTE MUTMEHTH Ca MOAXOMAIIU 32
MIPUJIOKEHNE B CAHUTAapHATa 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/

Pesrome: [llnaka ot memonobusHoTO mnpennpusatuero Aypyouc (Ilupmon, bwiarapus) e
U3MO0JI3BaHa KaTO CYpOBHMHA 3a IIOJIydaBaHE Ha ,.reonoguMep”. XHMHYHUAT CbCTaB Ha
HIJIaKaTa € ONPEAEIICH Upe3 PEHTIeHO(IYyOPECIIEHTEH aHaIu3, a (Pa3oBUAT ChTaB Ype3 MPAxXoB
peHTreHo-nudpakuvoneH ananu3. Illnakara ceabpika 3HAYUTETHO KOJIMYECTBO JKEIA30,
npejcTaBeHo B MuHepaiute Gasuiut (onmBuH) U MarHeTuT. lllnakara e akTuBHpaHa ¢ pa3TBoOp
Ha QocopHa KHCEIHMHA, 32 J1a Ce MOJyyd IeonojiMMepHa rnacra. MatepuairbT ce BTBbpIsIBa
3a MHHYTH 4pe3 Obp30ompoTHyalla, eK30TepMHyHa peakius. I[lonydyeHuAT HeopraHu4eH
Mmatepuan e xapakrepusupan ¢ XRD, FTIR, DSC u MpbocbayepoBa CHEKTPOCKOIUS.
[IpoyuBaHeTo mOKa3Ba, 4e OTIAbYHATA IIJIAKa OT MECTHATA MEJHA IIPOMHUIIIIEHOCT MOXKE Ja
C€ M3II0/I3Ba KaTO MOTCHIUAJIIEH Ie€ONOIUMEPEH MPEKYPCOP 3a MPOU3BOJACTBO HA CTPOUTEIHU
Matepuani. To3u HOB METOJ MOKE Ja Hamalld OIPOMHMTE KOJM4YecTBa (hasiuTHa IJIakKa,
TeHEpUPaHa Ipe3 MOCIEAHUTE TeCETUIICTHS.

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

Pe3rome: B TOBa wu3cienBaHe € TIPEACTAaBEH CHHTE3 M XapaKTepuU3WpaHe Ha HOBA,
MHOTOKOMIIOHEHTHa TeinyputHa cucremMa crbkio 1e0,-Bi,O3-GeO,—Li,O. CoberaBute
BrmouBaT TeO; m GeO, kato opmupamm cThKIEHATa MpeXa, a J0OABEHUTE B Pa3IMUHU
nporopin Bi;O; m LipO pneiictBar kato moaudukaropu.  IlomyueHurte crThkia ca
uscnenBanu ¢ tepmuueH anamu3 (DTA), pentrenoBa mudpaxims (XRD), ckanmparia
enekTponHa mukpockomus (SEM-EDXS), macc cnekrpomerpusi ¢ MHIYKTHBHO CBBp3aHa
mwiasmMa u sasepra abmamus (LA-ICP-MS), UV-Vis u PamaHoBa creKkTpocKomus 3a
u3CcJeBaHe Ha CTPYKTYPHUTE, TEPMHUUYHUTE M ONTUYHUTE CBOMcTBA. CThKIATa MPUTEKABAT
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OTHOCHUTEJIHO HHUCKa TemrmepaTypa Ha BcTbkisiBaHe (okoso 300°C) B cpaBHEHHE C Jpyrd
TEJIYPUTHH CTHKJIA, [IOKa3BaT JAMANa30H Ha MpPO3payHOCT OT BHAMMATa 10 OJu3kara
unppayepsera ooaact (0.4 to 2.4 um) u MoraT J1a YABOST YeCToTaTa Ha cBeT/IiMHA OoT 1064 nm
70 532 nm (T.e. TeHepUpaT BTOpa XapMOHHKA).

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
¢dorokaTanuzaTopu. M3mon3BaHu ca HECTaHIAPTHU METOAU KaTo Kpuo-mrmopunuszanus u ArF
na3epHa abnanus 3a nosnydaBane Ha 110, HaHomiactoBe U TiOp HAHOCTPYKTYPUPAHU THHKH
¢bunMu, cpabpKaly cpeObpHU HaHowacTUIM. M nBaTa MeToma mmar oOLIO MPEeAMMCTBO B
TOBa, Y€ OCUTYpsBaT MHOTOKpaTHO ABOWHUKYBaHO Ag(0), ¢ rpaHuua Ha JBOMHUIMTE IO
{111}. Ype3 TexHMKH Ha BHCOKO pa3JeisHC W CJICKTPOHHA JU(PAKIUSI € YCTAHOBEHO
oOpasyBaHeTo Ha MHOTOKpaTHO ciBoeHn Ag(0) ctpykrypu npu temneparypu S00°C u 800°C.
doToKaTaNUTUYHATA AKTUBHOCT € JIEMOHCTpHUpaHa upe3 e(QEeKTHUBHO pasrpaxjaHe Ha 4-
XJIOPO(EHOJI U IBJIHO OTCTPaHSIBAaHE HA OPraHWYCH BBIVIEpo] ¢ momomra Ha Ag-TiO,
HAHOJIMCTOBE, ThH KaTo MHOTOKpaTHO caBOoeHMAT Ag(0) ciayxu Karo UMOOMIM3UpPAH
(GOTOKATATUTUYHO aKTHBEH UEeHThpP. HaHocTpykrypupanute ThHKH ¢uamu  Ag-TiO,,
nexopupanu ¢ Ag(0), mocturHaxa nogoOpeHo (OTOENEKTPOXUMHUYHO pa3JiesisHe Ha BoJara
Mopajay JOMBIIHUTEIHATA WHIYKIHUA Ha TUIA3MOHHHS eekT. DOoToKaTaMTHIYHUTE CBOWCTBA
Ha TiO, Hanocnoese u TiOy HAHOCTPYKTYpUpPAHUTE THHKU (DUIMU Ca CBBP3aHU C HATUYHETO
Ha JedeKT-ABOMHUKOBU CTPYKTypH, oOpa3dyBanu oT Ag(0) HaHOYacTMIIM C TSICHO
pasnpezneneHue Ha pazmepa Mexay 10 u 20 nm. Ta3u paboTa pa3kpuBa HOBU Bb3MOKHOCTH 3a
M3ACHSBaHE HA 00pa3yBaHETO Ha JNEPEeKTH, TEHEPUPAHU B HAHOCTPYKTYPUPAHUTE MaTEPUAIH
Ag-TiO; u mpompaBst BT 3a CBbp3BaHEe Ha MOpP(OIOrUsATa ¢ TAXHATa (HOTOKATAIUTHYHA
aKTUBHOCT.

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.jstage.jst.qo.jp/article/tmrsj/38/3/38 455/ article

Pe3tome: @unu yactumm ot Na-GTS ca monmyueHu upe3 XuIpoTepMalieH METOJ 3a CHHTE3.
Co?*o6Menenn o6pasuu or GTS ca moyuenn upes ciesara npoueaypa: 0.5 g eqsodasosa
Na-GTS mpoba ce nobaBst BB BojieH pa3TBop Ha CoCly (25 mL, 0.025~1.0M) mipu 40°C u
npectosiBa 24 vaca. [Tomyueru ca mpodu cbe cheTaB Nag4xC0oxTi4Si3016, KbaETO 0.23 < X <
0.9. C yBenuuaBaHETO Ha KOHIIGHTpalMsTa Ha KoOalnT B mpobara, MapamMeTspbT Ha
poMmOoepyHaTa KpUCTalHa pelieTka a HapacTBa M BIBIBT o craBa moutu  90°.
Koedunuenture Ha u3Banuane Ha koOanT ca okono 90 % 3a mpoburte ¢ x = 0.23 u 0.56,
nokaro 70 % 3a mpobute ¢ x = 0.88. CpappkaHueTo Ha BoJa NpH OOMEH Ha Co?* ce
nopumasa or 20.5 mo 245 %, a MakcumMaiHaTa TeMmIepaTypa YCTaHOBEHAa  IIpH
nexuapartanusTa ce noHmkaBa oT 253 go 230°C. FT-IR cnektpute moka3BaT O4YeBHUIHA
MPOMsIHA B MMUKOBETE HA a6¢0¥)6u1/1;1, IbIDKAINA ce HA BaeHTHU TpenTeHust Ha O-H Bpb3KkHU B
nuamna3zoHa ot 3000~3600 cm™, koeTo mpeArnoJiara NpoMsHa B ChbCTOSSHUETO Ha XUAPATALIHSL.
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20. Georgieva, 1., 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

Pesrome: Tpu Mg(ll) neppeHaTHu KOMILIEKCAa ca CUHTE3UpPAaHU BbB BOJEH pa3TBOp U 4Ype3
MOHOKpHMCTaJIHA PEHTTeHOBa JU(PAKLMA ca ONPEAEICHU KPUCTAIHUTE CTPYKTYpH Ha
Mg(H20)2(ReOy4), (1) u Ha nBata HOBM ioHHHM Komiuiekca ¢ ypes (OC(NH2),, (U)),
[Mg(H20)2(U)4](ReOy4)2 (2) u [Mg(U)s](ReOys), (3). Cobenmuenusita ca HU3CIEABAHH U
xapakrtepusupanu upe3 DTATG-MS ananus, FT-undpayepena u UV-Vis cniekTpockonus
Ha nu¢y3Ho orpaxkenue. IlogpoOeH aHanu3 Ha BpPB3KUTE, BUOPALMOHHUTE U ONTHYHUTE
CIEKTPU U IUIBTHOCTTA Ha CHCTOSHUATA € W3BBPLIEH Ype3 MEPUOJUYHU U3YUCIICHUS C
PAW/PBE. U3uucnenure cBOOOIHH €HEPTUU MTOKa3BaT MOBUIIIaBaHE HA CTA0OMIHOCTTA OT 1, 2
u 3 ¢ mo-Bucok Opoi mMonexynu U, KoeTo kopenupa ¢ Hail-rojgeMusi KOBaJICHTEH HMPUHOC B
Mg-Oy BpB3Kara, Hail-BUCOKaTa TOUKA HA TOIEHE U ONTUMAIHATa TEPMUYHA YCTOWYMBOCT Ha
3. BxurouBaHero Ha ypes pasuupssa UV nuanazona Ha abcopOuus 10 395 nm, B pe3ynrar Ha
[10-BUCOKM €HEprUiiHU BaJICHTHHU 30HU UM HaMalleHa eHeprus Ha 3a0paHeHarta 30Ha. Hajg To3u
JMana3oH KpUCTAIUTE C€ XapaKTEepU3UpaT C IIHPOK MPO30peLl Ha MPOIyCKaHE U MOA00peHU
OIITUYHU CBOWCTBA.

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

Pe3rome: Omnpezenenu ca KpUCTAIHUTE CTPYKTYPH HAa HOBH, CUHTE3UPAaHU aAyKTH Ha ypes C
marHesueB womut: [Mg(OC(NH3),)2(H20)4]l2 (TetpaakBa Ouc (xapbamua-O) marHesues
maiomun), [Mg(OC(NH2)2)4(H20)2]l2 (nmakBarerpa(kapbamua-O) Marae3ueB AMHOIMI) U
[Mg(OC(NH2)2)6]12.40C(NH,), (xekca(kapbamua-O) MarHesweB AWHOIMI TeTpaypear).
Y CcTaHOBEHO €, Ye U3CIIEIBAHUTE ChEeAMHEHNS KpUCTAIN3UPAT B €/1Ha U ChIa IPOCTPAHCTBEHA
rpyna P2i/c u cTpykTypara UM € H30THIIHa Ha CBHOTBETHHUTE XJIOPUIU MU OpPOMMIHM.
Kommiekcute ca xapakrepusupanu upe3 ekcriepuMenTanau IR crekrpockornckn u DTA-TG
aHamu3u M upe3 DFT/B3LYP wusuncnenus Ha cBoOojHAaTa eHeprus M BHUOpPALMOHHUTE
CbCTOSIHUSL Ha MOJIeKyJsspHO HMBO. HaOmionaBaHaTa TpaHC-KOH(pOpManusi B KPUCTAJIHUTE
(MgXe)** enuamnmm e HOJKpereHa OT U34YMCciIeHaTa Mo-rojsiMa TepMOJMHAMUYHA CTAaOUITHOCT
Ha TpaHC- B CpaBHEHHE C WKC- KOH(popMammsTa. BriousaHero Ha kapGammx B Mg”'
KOMIUIEKCH € MPEANOYUTAHO NpEe] BKIIOUBAHETO HA BOJAA, KOETO € B CBOTBETCTBUE C
U3UUCICHUTE  €K30TepMUYHU  OOMeHHM  peakuuu. CpaBHUTETHHIT  HHQpadyepBeH
CIEKTPOCKOIICKA aHAJIW3 Ha ypes W TPUTE H3CIECABAHU Mg2+ KOMILJIEKCa pa3KpuBa, ue
n3MmectBanero Ha uBumara v(C=0) U moxe na 0bJie nHIUKAIMA 3a oOpa3yBane Ha Mg - O U
Bpb3Ka U 3a HEMHATa OTHOCUTENIHA CWJIA. T€PMUUYHUTE aHAIU3U U W3UUCIICHUTE €HEPruu Ha
peakmusaTa Ha OOMEH TMPEABIKIAT TMO-TOJIIMa CTAa0MIHOCT Ha Mg2+ KOMILJIEKCU C
yBeIMYaBaHe Ha Opos Ha MOJIEKYJIMTE ypes (ChOTBETHO HaMassiBaHe Ha Opos Ha BojaTa B
IbpBaTa KOOpAMHHUpamia OOBHBKa) Mopaiau oOpa3yBaHeTO Ha creuuduyHa Mpexa OT
BOZIOPOJHU BPB3KHU.

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/
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Pe3tome: ITbpBa Haxonka Ha QIIyopyaBeluT Alz_go(PO4)2(OH)2.[Fo,sg(OH)o,12]5H20(+O.10H+)
oT bankanckusa mosyoctpoB € uicineaBaHa upe3 XRD, FTIR, PamanoBa criekTpockonusi u
TepmuueH aHanu3. OOEMbT Ha eJIeMEHTapHATa KJIETKa Ha MUHEpaJia € CPABHUTEITHO ITO-MaJTbK
OT TO3U Ha BaBeNUT U (IyopBaBeNUT, M3cCienBaHU Jocera. [lukoBere Ha BaJeHTHUTE U
nedOopMAITMOHHN TPENITEHUSI Ha BOJAHHUTE MOJICKYJIM M XUJAPOKCWIIHATE TPYIU Ca YCTAHOBEHU
B TexHute PamManoBu u nH(ppauepBeHU CHEKTpU. 3a IbPBU IIBT Ca JOKJIAJBAHU PE3YITATUTE
OT TEPMUYHOTO pa3jaraHe Ha (IYOpEeH aHAJIOT C BABEIMTOBA CTPYKTYpPHA TOMOJIOTHS M Ca
oTpesieNieH! Pa3InYHU TUIIOBE BOJA.

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

Pe3tome: U3cnenBanu ca mopdosiorusta, XUMHYHHUAT ChCTaB, KpUCTAIHATa CTPYKTypa U
nH(pavYepPBEHUTE CICKTPATHU XapPaKTePUCTHKM HA WhbpBa HAXOJKa Ha JIMOSTCHHT
Cuy(PO4)(OH) B Haxomume CobpHEmKO KiaaeH4de, PoceHcko pymHo mone, M3TouHo
Cpennoropue. MuHepanbT € NPEACTaBEH OT ABITONPU3MATUYHU KPUCTAIU ¢ AbbkUHA 0,8—
1,4 mm c kpucranorpadcku popmu {100}, {010}, {110}, {210} u {011}. Fe u Si ca oTkpuTH
KaTo IOCTOSSHHM BTOPOCTENIEHHU €JIEMEHTH B ChCTaBa HA MUHEpaja. YTOYHSBAHETO Ha
KpHCTallHaTa CTPYKTYpa € M3BBPIICHO 3a ChCTaBa Cu2+1_995Fe3+o_oo4[(P5+l_g%Si4+o_oo4)04]OH.
Hamepenure nmapamerpu Ha eneMeHTapHaTa kjeTka Ha MmuHepana (S.G. Pnnm) ca: a =
8.0552(4)A, b = 8.3930(5)A , c = 5.8855(4)A ; a= P=y= 90°. UH(DpauepBeHUST CIIEKTHD HA
nbeTeHnTa, n3MepeH B TabseTku ¢ KBr ce cberon oT cnienHuTe MBHIM Ha moriTbiiane: 3465,
1048, 957, 940, 812, 650, 634, 615, 552, 486, 447 (Cmfl), KOUTO Ca OTHECEHH KbM
TPENTCHHUSTA HA ATOMHUTE TPYITU Ype3 CPAaBHEHHE C JAHHH 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

Pe3ome: I'pobHunaTa [lokymanu ce Hamupa B paiiHa Ha Kamaruc, 61130 10 JHELIHUS rpaj
Manranus, Oxna Jlo6pynxa, Pympuus. Kanatuc e Oui n3BecTeH Karo JpeBHa KOJOHUS Ha
Xepakies [TonTuka, 3acesneHa Ha 3anagaHus Opsar Ha YepHo mope. ['poOHHIIaTa e mpumep 3a
PaHHOETMHUCTUYECKO KYJATYPHO BIMSHHE B CEBEPHOTpAKHUIiCKaTa TepuTOpus. Ma3uikuTe Ha
norpebanHaTa KaMmepa M JpomMoca Ha rpoOHunarta [lokymamu ca mpoydyeHH, 3a Ja ce
UACHTUQUIMPAT MaTepUaINTe, U3MOI3BaHU 3a XOPOCAHUTE, TEXHUAT MPOU3XOJl, KaKTO U Jia
ce M3SACHAT TEXHUKUTE Ha HaHacsHe. MasuikaTa B rpoOHuIaTa Jlokymalu ce CbCTOU OT TpH
ciosi. KoHTakTHHTE 30HU MEX]y CIOEBETe HE ca 3aMbpPCEHH, KOETO TI0Ka3Ba, ue CIOEBETE ca
HaHACAHU €IHMH ciel Apyr 0e3 rojsM HMHTEpBaJl OT BpeMe, BEPOSTHO Cle]l BTBbPISBAHE Ha
MPenXOoIHUs ciIoi. XMMHYECKHUAT ChbCTaB Ha BAPOBOTO CBHP3BAII0 BELIECTBO, (ha30BHsI ChCTaB
Ha TBJIHUATENS (MSICHK), M00aBSIHETO HAa HATPOIIEH MpamMop KbM TOCIETHUTE CIIOEBE 3a
nojo0psiBaHe Ha ONsichbKa, AaBaT MH(OpMAIU 3a M3MOJI3BAHETO HAa €AHAKBH TEXHUKHU INPH
HaHaCcsHE Ha Ma3MJIKaTa BbpPXY KaMepaTa U Apomoca. 3a MPUrOTBSIHE Ha TbPBUYHHU XOPOCAHU
ca W3MOJ3BaHU MECTEH OpIraHOI€HEH BapOBHUK CBbC capMarcka BB3pacT M ISICBK OT
KpaOpeXHeTo.


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

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

Pe3iome: ['poOHuniata Jlokymanu B MecTHocTTa Kaymatuc — npeBHa KOJOHUS Ha Xepakies
[Tontuka, 6mm30 o auemHus rpax Manranus, Oxua JloOpymxka, PymbHUS, € mpumMep 3a
PaHHOETMHUCTUYECKO KYJITYPHO BIUSHUE B CEBEpHOTpAKUiCKaTa TEPUTOPHS Ha 3amaJHUA
Oopsr Ha Yepno mope. Ilorpebannara kamepa Ha TpOOHHMIIATA € HM3Ma3aHa M OLBETECHA.
I[BeTHaTa ykpaca Ha CTEHOIIMCUTE B rPOOHUIIATA € apaHKUpaHa B peieHH MOsICH C BPS3aHU
BEPTUKAIHU JIMHUM, Pa3/essallld YepBEHU M ThMHOCHHHU I[BETHH ydacTblH. Jlekopauusra B
OsJI0 W JKBJITO € HaHeceHa ¢ MAONOH. YKpacara € M3IbJIHEHAa B CTWJ, XapaKTepeH 3a
paHHOEIMHUCTUYECKaTa cTeHonuc. CTeHoNucuTe Ha norpedaiHaTa KaMepa ca U3CJICABaHU C
1uen uAeHTU(GUIUpPAHEe HA U3MOJ3BAHUTE MUTMEHTH, YCTAHOBSIBAHE HA TEXHHUS IMPOU3XOJ U
U3SICHSIBAaHE HAa TEXHMKUTE 3a HaHacsHe. L[BeToBara mamuTpa Ha CTEHONMCHUTE BKIIIOYBA
ThMHOCHHHU, YEPBEHH, XBIATH U Oenu 1BeToBe. M3mon3BaHu ca MPUPOJHU MUTMEHTH KaTo
YyepBeHa oXpa (XeMaTUT + IVIMHA) 32 YEPBEH LBAT M JKBJITA 0Xpa (TbOTUT + IVIMHA) 32 KbBIT
UBAT. 3a MOCTHTaHe Ha THMHOCHH LBST Ca W3IMOJI3BAaHU BBIJICHHM U Bap 3a Oenus IBAT.
Benukn Matepuanu ca ¢ MECTEH NPOM3XOJ, Karo ca M3IOJI3BaHM CapMaTCKU BapOBUK U
YEepBEHU TNIMHECTH IIACTOBE B CHIIUS BAPOBHUK, KOUTO ChIBPKAT TTIMHA, XEMATUT U ThOTHT.

26. Georgieva, M, Krumov, S., lvanova, 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

Pestome: B crarusita ca onieHeHH (EHOIHUTE ChEAMHEHUS U aHTUOKCUIAHTHATa aKTUBHOCT
Ha EKCTPaKkTH OT dYepemu oT ceneM Obarapcku copra (Krocremamicka xpyupsuika, YepHa
Konsicka, bparapcko Ourappo, Musus, Credanus, Juma u Bacunuka). IIpencraBenure
pe3ysiTaTH ca 4acT OT M3CJIE[BaHUS, HACOUEHM KbM XapaKTepU3MpaHE Ha KadecTBaTa Ha
OBJATapCKUTE YEpEeIIOBH COPTOBE M CBHIOCTaBKaTa MM CbhC CBETOBHO pPAa3IpPOCTPaHEHUTE
UHAYCTpHATHU copToBe. OOImHUTE MOMM(EHOIN B IUIOAOBETE HAa YepellnTe, U3CIEIBAHU B
TOBa IpoyuBaHe, Bapupat ot 1,08 1o 4,11 mg GAE/g. O6uute guaBonounu Bapupar ot 0,69
1o 1,54 mg QE/g. KonnuectBara Ha o0muTe MOHOMEpPHH aHTOIMaHuHK ca Mexay 0,1 u 2,91
mg CR/g, kaTo ca Hali-BUCOKH 3a IJI0JI0BeTe Ha copT Bacunuka. ExcTpakTsT oT Bacunuka
MpUTEKaBa Hal-CHJIHA aHTHOKCHJAHTHa akTHUBHOCT W B nBata Tecta (FRAP u DPPH). 3a
OIBPBU IBT € HU3BBPLUIEH aHAJIW3 HA AaHTUOKCHJAHTHATa aKTUBHOCT, CBHAbPKAHMETO Ha
NoJU(EHOIN U AaHTOLIMAHH B T€3U OBJITApCKU COPTOBE YEPEIIIH.

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.bo/REVIEW BGS/REVIEW BGD 2023 3/PDF/55 Georgieva-M Rev BGS 2023-3.pdf,
JCR-IF (Web of Science):0.2 Q4

Pe3tome: Paborara mpeactaBs pe3yiaTaTuTe OT OMUTHTE 3a OMPOCTSIBaHE Ha OMKCAHA B
auTepaTypaTa Ipoueaypa 3a CIEeKTPOPOTOMETPUYHO OMpeleIsiHE Ha JKUBA4HM MHOHU B
pa3TBOpH, B KOSATO Ca M3MOJI3BAaHU ChEIWHEHHUS KAaTO M30aMHUJIOB ajlkoxoi U 1,4-nmuokcas.


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

TakuBa chbeIMHEHNUS ca TOKCUYHM U MPEACTABIABAT [TOTEHIIMAIHA ONACHOCT 3a padOTEIINTE B
aHAJIMTUYHUTE apOMTPa)kHU M OTpaciioBu jabopatopuu. M3pbpuiena e moaudukanus, 3a aa
ce m30erHe M3MOJI3BAHETO Ha JieTiBU opraHnyHu chenuHeHus (VOC), xaTo H30aMUIIOB
aJIKOXOJI M AETEepreHTH, KaTo HaTpueB pojaeuwicyiadar. Hacrosmoro uscnensaHe uma 3a el
Jla TIPOBEpPHU OIPOCTEHAaTa MpOLEnypa, IPU KOSITO HE C€ M3IOJI3BAT JIETJIMBU OpPraHUYHU
CbEJMHEHUS U JETEPreHTH.

I'pynaT. 8.

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.

Pe3ome: MHppauepBeHaTa MUKPOCIEKTPOCKOIHUS € MOILEH HHCTPYMEHT, YyBCTBUTEIEH KbM
XMMHYECKaTa U CTPYKTYpHA HEXOMOTEHHOCT, (pa30BUTE MPUMECH, H30MOP(HHOTO 3aMECTBAHE,
CTENEHTA Ha CTPYKTYPHO HENOJIPENEHOCT, pa3MepPbT U OPUEHTALMATA HAa KpUcTanuTuTe. To3u
METOJl U Ppa3JIMYHUTE TEXHUKU 32 HErOBOTO MPUIOKEHHE ca MHOr0 MOIXOIAIIM 3a
u3cienBaHe Ha OWOJOIMYHM, MMHEPAJIM3UPAHU TBBPAU THKAHH, KOUTO HMAT CIOXHA
CTPYKTypa M cHenudUYHM KPUCTAJOXMMHMYHU CBOMCTBA. Hali-CHIIHO MuHepaiu3upaHUTe
ThKaHU NPU TPbOHAUHUTE ca 3bOMUTE, KOUTO Ca ChCTABEHU IJABHO OT HECTEXMOMETPUYEH
xugpokcmwianatutT Cas(PO4)3(OH),. B cratusita ca mpencTaBeHH CHEKTPATHHUTE pPa3IMKU
MEXIy 37paBaTa MHUHEpaJIM3UpaHa ThKaH Ha 3bOHUS eMall M JeHTHHA, KOUTO Ca BAaXKHO
HAa4yaJIHO YCJIOBHME 3a M3CJIEABAHE HA INPOMEHUTE, HACTBIWIM B PE3ylTaT Ha IATOJIOTHS,
CTOMATOJIOTUYHO JIeUeHHe WM BbHIIHM (akTopu. ChIO Taka ce pasriexiaT paziIHuKUTe B
M3I0J3BAaHETO HA  MHKPOCIIEKTPOCKONMs B  pexxuMm Ha  orpaxenue u  ATR
MUKpocneKkTpockonus. IIpeacraBenn ca mpumepu 3a MaTOJIOTMYHU MUHEPAIU3aLUU KAaTo
0b0peuHn kKaMbHH. Ta3zu cTatusi 06001IaBa MpeIuMCcTBaTa Ha MeTo/ia U ce (hoKycHpa BbPXY
uHpopManuaTa, KoATo MOXKe /1a ObJie U3BJIEUEHA HE caMO 3a HEXOMOT€HHOCTUTE BbB (pa30BUs
ChCTaB, HO M 3a CTPYKTYPHUTE XapaKTEPUCTUKU Ha HAl-4eCTO CPeIlaHuTe MUHEpAIU3alUU C
OMOJIOTUYEH POU3XO/.

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 — II”, University of Ruse,
2021, ISBN:978-954-712-864-4, 256-260.

Pe3tome: IlonyyeHnm ca KepamMHKd 4Ype3 BHUCOKOTEMIIEpATypHO CHHTEPOBAaHE B TBBPIAO
ceetosiHue mipu temmepatypu 1000, 1100 u 1200°C B cucremara CaO—xV,0s— (1-x)MgO-—
2Si0,, kpaero x = 0.1, 0.2, 0.3, 0.4, 0.5, u 0,6. Cepusita OT 00pasuy € U3CIeaBaHA Ype3
MPaxoB PEHTITCHOB JU(PAKIMOHCH aHalu3, eJIeKTPOHHA CKaHUpam@a MHUKPOCKOIHS,
uHppauepBeHa u UV-Vis criekTpockomnus. YCTaHOBEHO €, 4e MpU YCIOBUATA Ha CHUHTE3 ce
MmoJiydaBa MHorodasHa KepaMuKa, KOSTO CHABPKAa B Pa3IUYHH CHOTHOIICHUS JIUOTICHI,
KpUCTOOAIHT, TPUIUMUT U CIEeIU OT BOJIACTOHUT. L[BeTHT Ha KepaMuKaTa ce MPOMEHS M CTaBa
CHUHBO-3€JICHUKAB, KOraTo KbM CHCTEMaTa ce J00aBW BaHaaui. BrucokaTa KOHIICHTpAIUs Ha
BaHaJMil BOIM 10 0oOpazyBaHeTO Ha pa3nuuHu monuMopduu dasum Ha SiO, W moaTucka
oOpaszyBanero Ha jauonicui. M3cinenBan e e(deKThT Ha KOHIEHTpAIUsATAa HA BaHAIUU H
TeMIepaTypaTa Ha CHHTEpOBaHE BbPXY (ha30BHsI ChCTaB U IIBETA.



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
CbCTaBU C€ OMNpEACISIT OT ChCTaBa Ha MuHepana auorcun mo u3pasa CaO.xNdpOs.(1-
X)MgO.2SiO,, kpaero x = 0.1 u 0.2. KepamukaTa ¢ CHHTe3MpaHa Ype3 BUCOKOTEMIIEPATYPHO
cuHTepoBaHe B TBbpHO chcTosinue mpu 900, 1000, 1100 u 1200°C. da30BUAT CbCTaB €
M3CIIeIBaH Ype3 MPaxoB PEHTTCHOB TU(GPAKIIMOHEH aHAIH3 U HH(PpadepBeHA CIIEKTPOCKOIIHS.
Wnentudunupanute MuHepaidHu ¢a3d ca HEOAMMOB CHIMKAT C alaTUTHa CTPYKTypa
CayNdg(Si04)s0; (okcuanaTur), AMOICH], MEPBUHUT, BOJACTOHHUT, aKCPMAHUT, MEPUKIIA3 U
Nd;03. Chabpxanuero Ha pa3ute B MPOOUTE € ONPEAETICHO MOTYKOIHNYSCTBEHO. Y CTAHOBEHO
€, 4e KOJMYEeCTBOTO Ha OKCHAINaTUTHaTa (pa3a HaMalisiBa ¢ HApacTBaHE Ha TeMIlepaTypara Ha
CHUHTEepOBaHe, a auomncuja ce odpasyBa camo mpu 1100 u 1200°C, 3aeqHO ¢ aKepMaHUT.
JloGaBsiHETO HA HEOUM B CHCTEMaTa He 0J1aronpusTcTBa o0pa3yBaHETO Ha TUOTICHI.

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 CHUHTEPOBAHE B TBBPIO
cheTosiHue Tpu Temiepatypa ot 1000, 1100 u 1200°C B cucremara CaO-xPr,O3-(1-x)MgO-
2Si0, and CaO-xEr,03-(1-x)MgO-2SiO,, xpaero x = 0,1, 0,2, 0,3. Cepunte OT KEPAMUIHU
o0pa3iu ca XapaKTepu3upaHHU 4pe3 MPaxoB PEHTICHOB MU(PAKIMOHEH aHAIU3, €JIeKTPOHHA
CKaHupalia Mukpockonus, HUH@padepBeHa u UV-Vis crnekTpockomnus. YCTaHOBEHO €, 4e
noJiyueHaTta MHOroda3zHa KepaMuKa € W3rpajieHa OT JUOICH[, KPUCTOOAIUT, TPUIAUMHUT U
ClIe OT BOJIACTOHUT. XapaKTEPUCTHKUTE Ha I[BETa ca U3MEPEHU CIIEKTPOPOTOMETPUYHO C
Tintometr RT 100 Lovibond. Pa3MepbT Ha yacTunuTe Ha MUTMEHTUTE € OMpPEIEICH upe3
€JIeKTPOHHA MUKpOCKOmus. Hail-sipkuTe NUTrMEHTH ca U3MOJI3BaHU B EKCIEPUMEHTH 3a
MoJIydyaBaHe Ha ria3ypa 3a (asHc.

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 cunte3 Ha auoncunHu (CaMgSipOg) KepaMUUHM MUTMEHTH, JIETMPaHU C
KOOAJITOBM, JKEJIE3HU, HUKEJIOBH M MAHTaHOBU MOHM € M3MOJI3BAH 30JI-TeJl METOJI. 3a CHHTE3a
ca u3non3BaHu yuctu cypoBunu kato TEOS - Si(OC,Hs)4 u HuTpatu Ha Ca2+, Mgz+, C02+,
Fe?*, Cr¥* u Mn?. llenta Ha ToBa W3cIe[BaHE € Ja Ce IOJNYYaT AMONCHIHH KePaMUYHH
MUTMEHTH 4pe3 U30MOpGHO BKIIOYBaHE Ha XpoMoQopHUTE nmpumMecu. Cepuu OT KepaMUIHU
oGpastu B cucremara CaO — MgO — MeO -2Si0, (Me= Co?*, Fe**, Cr**, Mn?") ca
CUHTE3MPAaHU Ype3 30J-Tell METOJA U mocieasamo cunrepoane mpu 800, 900, 1000, 1100 u
1200°C. Tlomydyenata kepamMHMKa € H3CJeIBaHAa 4Ype3 IpaxoBa PEHTreHoBa Iudpaxius,
unppauepBeHa, UV-Vis chnekTpockomuss U eJNEKTpOHHa MuUKpockomusa. Kepamukara,
MOJTyYeHa TI0 30JI-TeJl METO/, ChAbPKa MPEAUMHO JHOTICHI, KOHTO KPUCTAIM3HUPA JOPH MPHU
800°C. MankuTe KOJIMYECTBA JOMBIHUTETHU (a3u 3aBUCAT OT BHUJA HA METAIHUS HOH U
TeMIlepaTrypara Ha cuHTepoBaHe. OmnpenencHn ca (Ga30BUAT ChCTAB U IBETOBUTE KOOPIAMHATH
Ha TMoJy4YeHaTta Kepamuika. Haii-goOpute HMUTMEHTH ca J00aBeHH KbM Osla KepaMH4YHa
rJIa3ypa ¥ ca TECTBAHU KaTo MMUTMEHT 3a CAaHUTapeH (asHC.



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: M3non3Banu ca pa3aTuiyHU METOJIU 32 CHHTE3 Ha KE€paMUKa ChC ChCTaB Ha JUOTICH]
(CaMgSi,0¢), nerupana c xene3nu oHu. [loaydeHu ca cepusi OT KEpaMHKH B CHCTEMara
Ca0-MgO-Fe;03-2Si0; upe3 meron Ha TBHPAO(A3HO CHHTEPOBAHE U YPE3 30J-TeJI METOJ U
nocienBailo cuatepoane npu temmneparypu: 800, 900, 1000, 1100 u 1200°C. [lonydyeHute
KepaMU4HHU OOpa3lM ca aHAIM3UpPAaHU C MpaxoBa PEHTreHoBa AMQpakius, MHPpayepBeHa,
UV-Vis crnekTpockonusi ¥ eIeKTpPOHHAa MUKpockomus. Kepamukurte, MOMydeHH MO 30J-Tel
METOJla, ChABpPXKAT MPEAUMHO JHOINCHA, KOWTO Kpuctaimsupa popu npu 800°C.
JombnautenHutre (a3u 3aBUCAT OT IIbPBOHAYANHATA KOHIIGHTpAIMsl Ha XpOMO(OpHHS
€JIEMEHT, TeMIepaTypaTa U MeToa Ha cuHTe3. OnpeesieHd U cpaBHEeHU ca (a3oBUAT ChCTAB
Y I[BETOBUTE KOOPJIUHATH Ha KEPaMHKaTa, MOJTYICHA IO TBBPA0(]A30B U O 30J-TeT METO/IH.

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.

Pe3iome: Mukpo-undpauepBeHata u PamaHOBa CHEKTPOCKONMHSI ca HEpPa3pyLIUTEIHHU,
JIOKAJIHW MCTOOH, MPEAOCTAaBAIIN HCHHA I/IHCI)OpMaIlI/IFI 34 BUld Ha MaTepuaia (opraHquH nJin
HEOpraHWuYeH), AaTOMHUTE Tpynu, (a3zoBUTe MpUMecH, H3OMOPHHOTO 3aMeCTBaHE,
MMpOCTPaHCTBCHATaA HEXOMOI'CHHOCT, T.C. HOCHU I/IH(bOpMaIII/IFI KaKTO 3a XMMHWYHHSA CbCTaB, TaKa
U 3a CTPYKTYPHHUTC XapaKTCPUCTHUKHU. PamanoBara CIICKTPOCKOIIUA C€ OCHOBaBa Ha
HeenacTUIHOTO PamMaHOBO pasceﬁBaHe Ha MOHOXpOMAaTu4Ha CBCTJIMHA BbB BUANMUA, OIM3Kus
uH(ppadepBeH WIM YIATPABHOJIETOB Auamna3oH. MH(ppadepBeHaTa CIEKTPOCKONUS H3CIEABA
AUPCKTHOTO IMOIIbIIAHC Ha CBCTJIWMHA HIpPU YCCTOTHU, CHOTBCTCTBAIM Ha BI/I6paHI/IOHHaTa
CHCpIryUs Ha aTOMHATa TpyIia. HOpaI[I/I Pa3JIMYHUTC IIpaBUJIa Ha HOI[60p Ha PamaHoBO
pasceiiBaHe ¥ MH(pauEepPBEHO MOTTbIAHE, JBaTa METOJa c€ IombiBar. M3mon3BaHeTo Ha
ABaTa MCETOJAa 3a MU3CJICABAHC HA APCBHU NHUIMCEHTU [JdaBa I[O6pI/I pe3yiTatu 1pu
I/I)IGHTI/I(l)I/IIII/IpaHCTO Ha OLBCTABAIIM BCHICCTBA, IPHU H3CJICABAHC Ha CMCCH, KAKTO U B
MNPOAYKTHU HaA TAXHOTO H3MCHCHHC. HpeI[CTaBeHI/I Ca pas3IM4YHU IIPUMCPU 3a PamanoBu u
nH(ppavyepBeHN CHEKTPU HAa YEPHU, YEPBEHHU, JIUJIABH, KBJITH MUTMEHTH OT apXeOJOTUYECKH
HpO6I/I. O606H.IGHI/I ca MpeANUMCTBATA U HEAOCTATHIUTC HA JIBaTa MCTO/1a 3a H,[[eHTH(bHI.IPIpaHe
Ha pas3jIM4Hu JPCBHU IMUTMCHTHU C IIPUPOJACH ITPOU3XO.

I'pyna I'.9. I'naBa ot kHura

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

Pe3iome: Kammuesute oprodocharu ca 00eKT Ha HHTCH3UBHH M3CIICIBAHUS TTOPAIU TSIXHOTO
GHONOTHYHO 3HAYCHHE. VIOHHO3aMECTECHHUTE HECTEXHOMETPUYHH, HAHOPa3MEpHH, CJado
KPUCTAIHA KaJllIueBH opTtodocdarr, NpeIuMHO ¢ amaTUTHA CTPYKTypa, HU3TpakaaT
HEOPTaHWYHUSI KOMIIOHEHT Ha TBBPAWTE THKaHU B opraHu3mute. OCHOBHHUTE WOHHU
samecturenn ca Na*, K¥, Mg, Fe**, Zn®*, Si**,CO4*,CI" u F~ (Dorozhkin, 2009; Daculsi et
al., 1997) kouto ce paznuyaBaT MO pPasHOOOpa3He U KOJUYECTBO, B 3aBHCUMOCT OT BHJA Ha
TBBpJaTa ThKAaH, BH3PACTTA, KAKTO W OT HWHAWBHIYaJIHU OCOOEHOCTH. Taka HapedCHHST
,,OMOJIOTHYEH amaTuT’ ce o0pa3yBa B JKMBHUTE OpPraHM3MHU B pPE3YyITaT Ha MPOIECH Ha
OMOMUHEpaTU3allis, YHHTO MEXaHU3bM BCE OIIC HE € HAIBJIHO M3SCHEH. Te3W Mpolecu
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BKJIIOYBAT yTasiBaHe, pa3TBapsHE M PACTeX HAa HUCKOKPUCTAIHHU KallmueBu oprodocdarw,
MPOTUYAILY B OpraHMYHATa MaTpHIla, HAIPUMEpP KOJIareH B cllydyasi Ha KOCTHU WM aMeJIOTeHUH
B Cly4yall Ha €mailll, B MNPUCHCTBUETO HA THKAHHU TEYHOCTH. EJIWH OT HAuMHUTE 3a
U3SICHSIBAaHE HA €JIEMEHTApHUTE MPOLECH, MPOTHYAlIM [0 BpEeME Ha MHHEpalIu3alusITa Ha
TBBPAUTE KOCTHH THKaHW, € OMOMHUMETHYHHSAT MOJXOJ, NMpeIHa3HaueH Ja W3CieaBa Te3d
npouecu. I[lo3HaBaHEeTO Ha eJIEMEHTApHUTE NPOLECH € OT pellaBallo 3Ha4yeHHe 3a
pa3paboTBaHETO Ha HOBHM, OMOAKTHBHM KaiuueBo-pocarHn wmarepuanu (ONM3KH 10
€CTECTBEHUTE), KOUTO MOTaT Jla ce Mpujarar 3a KOCTHO Bb3CTAHOBSIBAHE, PEKOHCTPYKLHUS U
pemoxenupane. llenTa Ha Ta3u rIaBa € Ja XBBPJIM CBETIMHA BBPXY OHOMHUMETHYHOTO
yTasiBaHe 1 MOAM(UKAIK Ha KaIIHeBU opTodocdaT, peHTreHo-aMmopdeH KamueB docdar
(ACP) u nukamues ¢ocdar muxunpar (DCPD) B3 0OcHOBa Ha KUHETHYHH, CIIEKTPAITHU H
TEPMOJUHAMHUYHU U3CJICIBAHUS U JIUTEPATYPHU JaHHHU.

B pesiome ca mpeacTaBeHM OpPUTMHAIHU U3CJIE/IBAHUSA HA aBTOPHUTE, KaKTO U JIMTEPATYpHU
JaHHU 32 OMOMUMETHYHHS CHUHTE3 Ha pEeHTreHo-amopdeH kanuueB ¢ocdaT U AUKAIIUEB
dochar muxuapar, TexHute OMOMUMETHYHH MoOaM(UKauu W (a3oBH TpaHChOpMAIUU B
c1abOKpHUCTaleH amaTUT B TPU BHUJA CUMYJIHUPAHU TEJIECHH TEYHOCTU - KOHBEHLIMOHAIHU
(SBFc), peBusupan (SBFr) u moguduimpan ¢ rmmiun (SBFg). CpaBHsiBat ce chcTaBUTE Ha
pa3IUYHUTE BUIOBE M3KycTBeHH TeuHocTH (SBF), M3BeCTHH B aMTEpaTypaTa, Mo OTHOIICHUES
Ha CXOJACTBOTO UM C KpbBHATa IJIa3Ma; IIOAYEPTaBAT CE€ TEXHUTE MIPEIUMCTBA U HELOCTATBIIH.
OO6chxaaT ce M3CIeNBAHUATA U OPUTHHAIHUTE PE3YITaTH BBPXY XUMHUYECKUS U (Pa3zoBUsL
CbCTaB, KHHETUKATA U TEPMOAMHAMUYHUTE CHUMYyJanuu. [IpunoxkeH e HOB moaxon, 6azupan
Ha TEPMOJMHAMUYHO MojeilupaHe (¢ um3mon3BaHe Ha kommioThpHa mporpama PHREEQCI
v.2.14.3, Ga3upana Ha Mojael Ha HOHHA acoUMalMs), 32 CUMYJNalus W OOSCHEHHWE Ha
OMOMHUMETHUYHOTO yTasBaHE Ha MeTacTaOuiieH, peHTreHo-amopdeH kamuueB Qochar u
nukanues gocdar nuxuapaT U Ha OMOMUMETHUHUTE (a30BU TpaHC(HOpMAIUU 10 BpeME Ha
nporecute Ha 3peeHe. [logueprana e pemasaiiara posist Ha SBF karo enextponuTHa cuctema.
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Pe3srome: M3cnenBanu ca Ma3UIKUTE U CTEHONMCUTE Ha MorpedaaHaTa Kamepa U ApoMoca Ha
rpoOHuna Jlokymany, 3a 1a ce UJIeHTU(GUIUPAT U3MOI3BaHUTE MaTepHalld 32 XOPOCAHUTE U
IMUIMCHTUTE, Na C€ YTOUYHH TCXHHA IMMPOU3XO0J, KAKTO U U3IIOJI3BAHUTC TCXHUKH. FpO6HI/IHaTa
JlokymManm uMa TpH IUIacTa Maswika. 3a IPUTOTBAHETO HAa IBPBUYHUTE XOpPOCAaHU ca
H3M0J3BAHU MECTHH CYPOBHHH OT CAPpMATCKH OPraHOICHCH BAPOBUK U Kpaﬁ6pe>KeH IIJIaXKEH
msAChbK. V3MOI3BaHM ca MPHUPOJHM NMHUTMEHTH, T.e. YepBEHa oxpa (XeMaTuT + TIJIMHA) 3a
yepBeHa 00s U XBJITa 0Xpa (TPOTUT + [NIMHA) 3a *KbTa 004. BBrieH ¢ 1bpBeceH Npousxos e
32 TBMHOCHHBO OLIBETSIBAHE U Bap 3a Osi1a 005 ca M3IMOJI3BaHU B yKpacaTa Ha CTEHONUCUTE Ha
rpoOHuIaTa. BCHYKK T€3W MUTMEHTH MMAaT MECTEH MPOU3XO0/ — OT CApMATCKU BapOBHK (Bap)
WIM OT YEPBEHM TIJIMHECTH IUIACTOBE OT CBHUIMS BapoBHUK (TJIMHA, XEMAaTUT, I'bOTHUT). 3a
CTEHOIIMCa € MpujIoXkeHa TexHukaTa cexo.lloctpoena Ha Opera Ha UepHOo Mope, B Tpakuiicka
TepuTOpHsl, rpoOHUIaTa JlOKyManu MMa XapaKTepUCTHKH KaKTO Ha PaHHUS E€JIMHU3BM B
ApPXUTEKTYpPHUS CU CTWUJI, TaKa CHIO M TEXHUKH 3a Ma3WJIKa, IBETHO OOsIMCBaHE, OTJIeIaTHI
METOAM, KAaKBUTO Ca H3IMOJI3BAHW B TPAKUHCKUTE TPOOHUIM OT CHCEAHUTE TEPUTOPUH.
I'poGHunara Jlokymanu oTpa3siBa MECTHHUTE 3aHASATUMICKH TpPaJAMLUU M BIHSHUATA Ha
KYJITYPHUTE B3aUMOJACUCTBUS IIPe3 UCTOPUUECKUS IIEPUOL.
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