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Kpumepuit B, Ilokazamen 4. XaOuiauTaluoHeH TPy - HAyYHU IyOJIMKALUK B U3JaHUsL, KOUTO
ca pedpeprpaHy 1 UHACKCHPAHU B CBETOBHOM3BECTHH 0a3u TaHHM ¢ Hay4Ha uHpopmarus (Web
of Science u Scopus).

4.1. Tsvetanova, L., Barbov, B., Rusew, R., Delcheva, Z., Shivachev, B. Equilibrium Isotherms

and Kinetic Effects during the Adsorption of Pb(ll) on Titanosilicates Compared with

Natural Zeolite Clinoptilolite. Water, 14, 14, MDPI, 2022, ISSN:2073-4441,

DOI:10.3390/w14142152, SJR (Scopus):0.72, JCR-IF (Web of Science):3.53 Q1 (Scopus) JluHk.
Abstract: The present study focuses on the adsorption of Pb(ll) by the H-form of
titanosilicates (ETS-4, GTS-1) and clinoptilolite. The H-forms were prepared by first
exchanging the extra-framework cations—Na*, K*, Ca?*, etc.—with NH.*, and by
subsequent thermal treatment to obtain H-forms. The purity and thermal behaviour of the
initial, NH4*, and H-forms of ETS-4, GTS-1, and clinoptilolite were analysed by powder
XRD, while the morphology and size of the particles were determined by SEM. The
chemical composition of the solids and the solutions was obtained by WDXRF and ICP-
OES, respectively. The kinetics research of the Pb(Il) adsorption processes was based on
WDXRF and ICP-OES. The H-forms of the materials displayed favourable properties for
the adsorption of Pb(Il). The best behaviour in this respect was demonstrated by GTS-1
when compared to ETS-4 and clinoptilolite.

PaBHoBecHH acOPOLIMOHHYM H30TepMHM U KHHeTHYHHU edekTn npu agcopouusita Ha Pb(II)

BbPXY TUTAHOCWIMKATH B CPABHCHHUE C MPUPOAHUSA 3€0IUT KIUHONTUHIOIUT

JInnua LBeranoBa, bopucnas bap6os, Pycu Pyces, 3natka JlemueBa u bopuc I1luaues

WHucTtutyT mo MuHepanorus u kpuctanorpadpus ,,Axajn. MBan Kocros®, bbarapcka akagemus Ha

Haykute, Cous, bearapus
Pe3ome: Hactosmoro n3cnenBane e mocBereHo Ha ajncopouumsara Ha Pb(I) Bepxy H-
¢dopmure Ha TuTaHocwiukatuTe ETS-4 m GTS-1, KakTO W BBPXY NPHUPOTHUS 3EOIUT
KIIMHOIITHUIIOJIUT. H-(I)OpMI/ITe Ca TOJYUYCHHU 4YpC3 IMOCICIO0BATCIICH HoHOOOMEH Ha
u3BbHCTPYKTYpHHUTE KatuoHu (Na', K*, Ca*" u np.) ¢ NH4*, mocnensan or tepmuyuHa
00paboTKa 3a MoTy4aBaHe Ha IPOTOHUPAHUTE (POPMH.
Uucrorara 1 TEpMUYHOTO MMOBEICHUE HA U3X0AHUTE, aMOoHUeBHTe 1 H-hopmute Ha ETS-
4, GTS-1 u KIMHONTUJIONMTA Ca W3CIEJBAaHM Ype3 MpaxoBa PEHTTEHOBA JUDPAKIIHS
(PXRD), a Mmopdornorusita u pazMepbT Ha YaCTULUTE Ca ONPEICIICHU Ype3 CKaHHpalla
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enekTpoHHa MuUKpockonus (SEM). XUMUYHHUAT ChCTaB HA TBHPAUTE MPOOU U PA3TBOPUTE
€ OmpeAereH CHOTBETHO Ype3 BBIHOAUCIEPCHOHHA  PEHTICHO(IIyOpECLEHTHA
cnekrpometpuss (WDXRF) u onTHYHO-eMHCHOHHA CHEKTPOCKONHUS C HMHIYKTHBHO
cebp3ana maazMa (ICP-OES). Kunerukara Ha ancopOumsita Ha Pb(II) e mpocienena
nocpencteBoM WDXRF u ICP-OES.
[Tonmyuyenure pesynaratd mnoka3Bar, 4ye H-popmure Ha wu3CIeABaHUTE MaTepHAIH
MpUTEKABAT OIaronpusATHU CBOMCTBa 3a ajcopomus Ha Pb(Il). Haii-Bucoka agcopouronna
epextuBHOCT nemoHcTpupa GTS-1, koiito mnpeBb3xoxna ETS-4 u  npupomuus
KJIMHOIITUJIOIUT 110 OTHOIIEHHE Ha CIIOCOOHOCTTA CH 3a U3BIMYAHE HA OJIOBHU HOHHU OT
BOJHU Pa3TBOPHU.
4.2. Lazarova, H., Rusew, R., Kostadin, I., Tsvetanova, L., Barbov, B., Shivachev, B..
Photodegradation of Methylene Blue and Crystal Violet by Zr-Modified Engelhard
Titanium Silicate 10. Water, 15, 23, MDPI, 2023, ISSN:2073-4441, DOI:10.3390/w15234186,
SJR (Scopus):0.72, JCR-IF (Web of Science):3.4 Q1(Scopus) JIuHK.
Abstract: The present work focuses on the removal of dyes from polluted water, and, more
precisely, the targets are crystal violet (CV) and methylene blue (MB). For this purpose, a
series of Zr-modified catalysts based on microporous Engelhard Titanium Silicate 10
(ETS-10) were developed and synthesized. Aiming at improvement in the
photodegradation efficiency and stability of ETS-10, Zr centers replacing part of Ti ones
were introduced during the synthesis procedure. The obtained Na-K-ETS- 10/xZr catalysts
were characterized by X-ray powder diffraction (XRD), wavelength dispersive X-ray
fluorescence (WDXRF), N2 physisorption and Fourier transform infrared spectroscopy
(FTIR). The photocatalytic properties of Na-K-ETS-10/xZr- (x = 5, 10, 15 and 20 wt% Zr)
catalysts were studied in terms of water purification from crystal violet and methylene blue.
The Na-K-ETS-10/xZr wt% x = 6 catalyst appeared to be the most efficient in the
photodegradation of CV and MB, removing nearly 100% of the dyes. Kinetic studies
showed that the removal of CV and MB is a rapid process and one, which obeys the non-
linear pseudo-second-order model.
JlazapoBa, X., PyceB, P., Kocragunos, W., IIBeranoBa, JI., bap6os, b., IlluBaues, b.
(I)OTOHeraJIaIIHH Ha METHJICHOBO CHHLO U KPUCTAJIBHOJIET IpP€3 HHpKOHHﬁ-MOIlHq)HHHpaH
Engelhard Titanium Silicate 10. Water, 15(23), MDPI, 2023, ISSN: 2073-4441, DOI:
10.3390/w15234186, SJR (Scopus): 0.72, JCR-IF (Web of Science): 3.4, Q1.
Pe3iome: HaCTOSIH_[OTO H3CJICABAHC € HACOYCHO KbM OTCTPAHABAHCTO Ha 6arp1/ma OoT
3aMbPCEHU BOJIM, KaTO 00EKT Ha u3cienBane ca kpuctansuoieT (CV) u MeTUICHOBO CHHBO
(MB). 3a Ta3u 1en e pazpaboTeHa U CHUHTE3UpaHa CepHsl OT UPKOHUI-MOIUPUIIPAHH
KaTaJu3aTopyu Ha OCHOBaTa Ha MHKpomnopecTus TuTaHoB cuwiukar Engelhard Titanium
Silicate 10 (ETS-10). C uen mnoBuiiaBane Ha QoToaerpagalioHHaTa e()EeKTUBHOCT H
crabunHoctta Ha ETS-10, mo BpeMe Ha cuHTE3a 4acT OT THUTAHOBUTE IIEHTPOBE ca
3aMCCTCHHU C IUPKOHUCBH.
ITonyuyenure karanmuzaropu Na-K-ETS-10/xZr ca xapakrepusupaHu upe3 IpaxoBa
pentrenoBa audpakmus (XRD), peHTreHO(IyopeclieHTeH aHajiu3 ¢ JIuchepcus Io
nbpokrHa Ha BbaHata (WDXRF), ¢usucopbums na asor (N2) u uHGpayepBeHa
criektpockonust ¢ dypue Tpanchopmanus (FTIR).
doToKaTaIUTUIHUTE CBOMCTBA Ha KaTanuzaropure Na-K-ETS-10/xZr (x =5, 10, 15 u 20
Tern.% Zr) ca W3CieABaHU MO OTHOIIEHHWE Ha MPEYMCTBAHETO HA BOJA, 3aMBpPCEHA C
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KPHUCTAJIBUOJIET U METHIICHOBO cHHBO. KaranuzaropbT Na-K-ETS-10/6Zr ce oka3Ba Haii-
eexTHBeH npu (GoToNerpasalysaTa Ha ABaTa OLUBETUTENs, KaTo ocurypsisa moutu 100%
OTCTpaHsABAaHC Ha KPHUCTAJIBUOJETA U METHUIICHOBOTO CHHBLO. Kunertnunure N3CJICABAaHUA
IMOKa3BaT, 4€ NMpOUCCHT HA OTCTPAHABAHC HA ABATAa OLBECTUTCIIA ITIPOTHUYA 6’bp30 " CC OIINCBa
Hal-100pe C HEIMHEWHMS TICEBJOBTOPY KMHETHYECH MOJIEI.
4.3. Nikolov, A., Dobreva, L., Danova, S., Miteva-Staleva, J., Krumova, E., Rashev, V.,
Vilhelmova-llieva, N., Tsvetanova, L., Barbov, B.. Antimicrobial geopolymer paints based on
modified natural zeolite. Case Studies in Construction Materials, 19, Elsevier, 2023,
DOIl:https://doi.org/10.1016/j.cscm.2023.e02642, e02642. SJR (Scopus):1.1, JCR-IF (Web of
Science):6.2 Q1(Web of Science) JIunk.
Abstract: Many antimicrobial coatings deliver a peak release of antimicrobial agent at an
early age, after which they lost antimicrobial activity over time. In the present study a novel
geopolymer paints with long term antimicrobial activity were developed based on natural
zeolite modified with silver and copper ions. The obtained geopolymer paints were applied
by brushing on concrete, ceramic, gypsum paperboard and steel. The coating was
characterized by excellent adhesive strength and hiding properties. The long-term
antimicrobial effect was evaluated by accelerated aging in carbonation chamber.
Microstructural changes were analyzed by powder X-ray diffraction and Fourier
transformed infrared spectroscopy. Cytotoxicity, antibacterial, antifungal and virucidal
properties were investigated on raw and carbonated geopolymer paints. Geopolymer paints
based on modified natural zeolite seems promising antimicrobial coating material that can
be implemented in the global fight against the spread of diseases and pathogens.
Huxonos, A., Jloo6peBa, JI., JlanoBa, C., MureBa-Crasnena, In., Kpymoga, E., Pawmes, B.,
Bunxenmosa-Mnuesa, H., LiBeranosa, JI., bap6oB, b. AHTUMHUKPOOHM reonoTUMepHH GO HA
ocHOBaTa Ha Moauunupan npuporeH 3eoaut. Case Studies in Construction Materials, 19,
Elsevier, 2023, DOI: https://doi.org/10.1016/j.cscm.2023.e02642, e02642. SJR (Scopus): 1.1,
JCR-IF (Web of Science): 6.2, Q1.
Pe3tome: MHOTO OT ChIIIECTBYBAIIUTE aHTUMUKPOOHHU OKPUTHUS OCUTYPSIBAT HHTEH3UBHO
OTACIIAHE Ha aHTI/IMI/IKpO6HI/I$I arCHT B Ha4dYaJHHUA €Tall Ha CKCILIoaTranus, CJICA KOCTO
MIOCTETIEHHO T'yOSAT CBOSITa aHTUMHKPOOHA aKTUBHOCT. B HacTosIOTO HM3cienBaHe ca
pa3pa60TeHH HOBHU TCONOJUMCPHU oou c I[”bJ'Il"OTpB.IZHO aHTI/IMI/IKpO6H0 HeﬁCTBHe,
0a3upaHy Ha NPUPOJIEH 3€0JIUT, MOAUPHUIIMPAH ChC CPEOBPHU U METHU HOHU.
HOJ’Iy‘leHI/ITe TCOnOJIMMCPHU 0oH ca HaHECEHU Ype3 YCTKAHC BbPXY PA3JINIHH CTPOUTCITHU
Marcepuain — 6GTOH, K€paMuKa, TMIICOKApPTOH W CTOMAHA. HOKpI/ITI/IS{Ta C€ OoTJIn4yaBar C
OTJIMYHa aAXCE3MOHHA 3JipaBHHA U no6pa IMOKpHBHA CIIOCOOHOCT. I[’LJ'IFOTpaI\/'IHI/I}IT
AHTUMUKPOOEH €(EeKT € OIICHEH Ype3 YCKOPEHO CTapeeHe B KapOOHM3AIMOHHA Kamepa.
MHUKPOCTPYKTYpPHUTE NMPOMEHHU Ca IMPOCIECHHU 4pe3 MpaxoBa PEHTIeHOBA AU(PaKIH
(XRD) u undpauepsena cnexkrpockonus ¢ dypue npeodpasysane (FTIR).
I/I3CJ'IC,Z[BaHI/I Cca IOHUTOTOKCHYHOCTTA, aHTI/I6aKTepI/IaJIHaTa, HpOTI/IBOF’b6I/IqHaTa u
BUpyCOIMJHATA AKTHBHOCT KaKTO Ha HW3XOAHUTEC, TaKa W Ha Kap6OHI/131/IpaHI/ITe
reonoJIMMCpHA oou. HOJIy‘-IeHI/ITC pe3yjiTaTu IIOKa3BaT, Y€ TI'CONMOJMMCPHUTEC 60H,
O0azupann Ha MOAU(MUIMPAH TPHUPOJACH 3C€OJIUT, TNPEACTABIABAT IEPCIEKTHUBEH
aHTI/IMI/IKp06eH IMOKPUBCH MaTCcpura, KOHTO MOXe JAa HaMEpH MPUTOKCHUC B riao0aHara
Oopba cperry pa3mpoCTpPaHEHHWETO HAa TMATOTEHHH MHUKPOOPTaHW3MH U WH(OEKIMO3HU
3a00J1IBaHHMS.
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4.4. Beltcheva, M., Tzvetanova, Y., Ostoich, P., Aleksieva, I., Chassovnikarova, Ts., Tsvetanova,
L., Rusew, R.. Oral Supplementation with Modified Natural Clinoptilolite Protects Against
Cadmium Toxicity in ICR (CD-1) Mice. Toxics, 13, 5, MDPI, 2025, 1SSN:2305-6304,
DOI:10.3390/toxics13050350, 350. JCR-IF (Web of Science): 4.1 Q1 (Web of Science) JIunk.
Abstract: For the first time, this study investigates in vivo the potential of Na-modified
natural clinoptilolite to mitigate cadmium toxicity in ICR mice, a model relevant to human
health. We enhanced natural clinoptilolite to improve its cadmium (Cd) exchange capacity.
Mice were exposed to environmentally realistic cadmium nitrate Cd(NO3z)> doses in their
drinking water. The detoxification efficacy of the mineral was evaluated over 45 days in
four groups: control (no supplementation), Cd(NOz). only, clinoptilolite only, and a
combination of Cd(NOs). and clinoptilolite. We assessed Cd bioaccumulation in the liver
and kidneys, genotoxicity (micronucleus assay), hematological parameters, and oxidative
stress markers. Cd exposure resulted in significant bioaccumulation, reduced growth,
changes in erythrograms, DNA damage, and oxidative stress. Mice receiving clinoptilolite
alone showed a significant increase in body mass. Modified clinoptilolite led to a nearly
48% reduction in Cd accumulation and a 30% increase in Cd excretion in the Cd-plus-
clinoptilolite group compared to the Cd-only group. Erythrogram and leukogram
parameters returned to near-normal levels, with reductions in malondialdehyde (MDA) and
increases in glutathione (GSH) observed by the end of the experiment. No elevated levels
of micronuclei were found following clinoptilolite supplementation. These results suggest
that modified clinoptilolite may be a cost-effective detoxifier in Cd-polluted regions.
bemuesa, M., LIBeranosa, f., Ocrouy, I1., Anexcuena, 1., YacoBuukaposna, L{., [iBeTranosa, JI.,
Pyces, P. IlepopajiHusaT npueM Ha MOAUGUIHPAH NPUPOAEH KIHMHONTHIONUT MpPeAna3Ba oT
TOKCHYHOCTTa HAa Kaamusa npu mumku ICR (CD-1). Toxics, 13(5), 350, MDPI, 2025, DOI:
10.3390/toxics13050350, Q1.
Pe3rome: 3a nbpBU IIBT B HACTOSIIIOTO U3CIIEABAHE € OLIEHEH 1N VIVo NOTeHIMaIbT Ha Na-
MOI[I/I(bI/IHI/IpaH IpUPOACH KIIMHOITHUIIOIHUT 34 OrpaHUYaBaHC HA TOKCUYHOCTTA HA KaAMUA
npu mumkd ICR (CD-1) — ekcriepyMeHTaJIeH MOJENI C BHCOKA MPHIOKHMOCT KbM
4OBEMKOTO 3ApaBe. C 1€ MOBUIIaBaHE HA MOHOOOMEHHHS KamamuTeT KbM KaJMHI
OPUPOJHUAT KIMHONTHIONUT € MojuduiupaH B HarpueBa (opma. JKuBoTHHTE ca
CKCIIOHHMPAHU Ha CKOJOI'MYHO PCAIMCTHUYHHU KOHIOCHTpPpALIUMKW HA KaIMHEB HUTpPAT
[CA(NOs):], mobaBeH KbM NMHUTEHHATA BOJIA.
E(beKTI/IBHOCTTa Ha MOI[I/I(I)I/II_II/IpaHI/I}I KIIMHONTHJIOJIUT KAaTO JACTOKCUKHpAILl arcHT ¢€
npocieacHa B IpOABJKCHNUE Ha 45 JHU ITPU YE€TUPHU CKCIICPUMCHTAJIHU I'PYITN: KOHTPOJIHA
rpymna, rpyna ¢ KagMui, Irpymna ¢ KIMHONTWIOIMUT U I'pyIia, MoJly4yaBalia ¢IHOBPEMEHHO
KaIlMI/Iﬁ U KIIMHOINTUIIOJIUT. I/I3CJ'IC,Z[BaHI/I ca 6I/IO€leMYHaL[I/I$ITa Ha KaILMI/Iﬁ B UCPpHHUA I[p06
u 6196peuHTe, TCHOTOKCUYHOCTTA YpPE3 MHUKPOHYKIICYCCH TCCT, XCMATOJOTMYHUTC
IOKa3aTeCJIn U MAapKEPUTC HA OKCUIATUBCH CTPECC.
EKCHO3I/II_II/ISIT8. Ha KaI[MI/Iﬁ BOAW OO0 3HAYUTCIIHO HATPYINBAHC Ha MCTalla B OPraHUTC,
HaMaJIeH pacTeX, NpPOMEHM B epuTporpamara, yBpexnaHe Ha JHK wu 3acuien
OKCHIAATHUBCH CTpPEC. HpI/I JKUBOTHHUTE, MPUEMATIN CaMO KIMHOIITWUJIOIHUT, € OTYETCHO
CTaTUCTUYCCKU 3HAYUMO YBCIMYCHHUE Ha TCJIECHaTa Maca. HpI/I KOM6I/IHI/IpaHOTO
MPUIOKEHNE Ha KaJAMHMM M MoIuUUUpaH KIMHONTUIIONUT ce HabmonaBa mouTtH 48%
HaMaJIeHWEe Ha HaTPYINBAHETO Ha KaJMuil B opranusma u 30% yBennyeHHe Ha HETOBOTO
OT/CJISIHE B CpPaBHEHUE C Tpylara, TpeTUpaHa CcaMoO C KagMUWA. XEMaTOJOTHYHUTE
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MOKa3aTeau ce BH3CTAHOBSIBAT JO CTOMHOCTH, OJM3KU 10 HOPMAJHUTE, KaTO B Kpas Ha
eKCIIEpUMEHTa C€ YCTAaHOBSBA IMOHWKaBaHE Ha HMBaTa Ha ManoHauangexus (MDA) u
MOBUIIIABaHE Ha KOHIIEHTpanusaTa Ha peayuupan riytatuoH (GSH). He e ycranoBeHo
yBEJIMUEHUE HA YeCcTOTaTa Ha MHKPOHYKJIEUTE IMpH >KUBOTHUTE, TPETHUPAHU C
KJIMHOMTUIIONUT.

[Tonydyenure pe3ynTaTH MOKa3BaT, 4e€ MOAUPHUIMPAHUAT MPUPOACH KIMHOMNTHIOIUT
MPEICTaBIsABA MEPCIEKTUBHO M HKOHOMHYECKH €(DeKTHBHO CPEJICTBO 32 OTpaHUYaBaHE HA
TOKCUYHHUTE €PEKTU Ha KaJAMHS U MOXE Jla HAMEPHU MPUIOKCHHE KATO JETOKCHKHUPAI]
areHT B palilOHU, 3aCETHATU OT KaJMHUEBO 3aMbPCsBAHE.

Kpumepuit I. Ilokazamen 7. Hayuna nyOnukamusi B HW3JaHUs, KOUTO ca pedepupaHu u
WHJICKCUPAHU B CBETOBHOM3BECTHH 0a3um naHHM ¢ HaydHa uHpopmanus (Web of Science u
Scopus), U3BbH XaOUIUTALIMOHHUS TPYA.

7.5. Barbov, B., Zaharieva, K., Karakashkova, P., Penchev, H., Tsvetanova, L., Dimova, S..
Preparation and Catalytic Study of Mn-NaX, Cu-NaX and Ag-/AgNPs-NaX Zeolites.
Engineering Proceedings, 37, 1, MDPI, 2023, ISSN:2673-4591,
DOIl:https://doi.org/10.3390/ECP2023-14649, 1-6. SJR (Scopus):0.2 Q3 (Scopus) JIuHk.
Abstract: FAU-type zeolite NaX was successfully prepared using hydrothermal synthesis
at 90 -C for 6 h. The Mn- and Cu-ion-exchanged NaX zeolites were obtained. After the ion
exchange, the zeolite powders were thermally treated at 300 -C. As well as Ag-ion-
exchanged zeolite, NaX and zeolite were impregnated with two types of Ag nanoparticle
dispersions: citrate surface-stabilized (Cit@Ag NPs) and polymer-stabilized (PVP@AQ)
nanoparticles. Silver nanoparticles were synthesized using the electrochemical reduction
method. The changes in the phase and chemical composition and structure of the obtained
zeolite powders before and after ion exchange or impregnation were investigated by PXRD
analysis, FTIR spectroscopy, and XRF analysis. The results show that Mn, Cu-exchanged
NaX, and that impregnated with Ag demonstrated catalytic abilities towards ozone
decomposition in comparison with pure zeolite (non-catalytic activity).
bap6os, b., 3axapueBa, K., Kapakamxosa, II., Ilenue, X., IlBeranoBa, JI., Jlumona, C.
IMoayuyaBane u katajauTu4Ho u3ciaeasane Ha Mn-NaX, Cu-NaX u Ag-/AgNPs-NaX 3eosuru.
Engineering Proceedings, 37(1), MDPI, 2023, ISSN: 2673-4591, DOl:
https://doi.org/10.3390/ECP2023-14649, 1-6. SJR (Scopus): 0.2, Q3.
Pesrome: 3eonut NaX ot Tun FAU e ycnientHo cuHTe3upaH Mo XuIpoTepMalieH MEeTo 1 pu
90 °C 3a 6 yaca. Upes itoneH oomeH ca noixyyeHr Mn- u Cu-moaudunmpanu NaX 3eonutu,
KOWUTO CJIeJ TOBa ca MOJJIoKeHH Ha TepmuyHa obpadotrka mpu 300 °C. OcBeH cbe
cpeObpHU HOHU, 3e0nuThT NaX e MoauduuupaH U 4pe3 HUMIPErHUpaHE C J1Ba BUIA
cpedbpHM HaHOYAaCTHIM — cTabuinmsupanu ¢ uutpar (Cit@Ag NPs) u crabunusupanu ¢
nonuBUHUIIHPOINI0H (PVP@Ag NPs). CpeObpHUTE HAHOYACTHUIIM Ca CHHTE3UPAHU upe3
MCTO/ Ha CICKTPOXUMHUYHA PCAYKI .

HpOMCHI/ITe BbHB (1)3.30BI/I51 CbCTaB, XUMHUYHUA CHCTaB U CTPYKTypaTa HaA MOJYUCHHUTC
3COJIMTHU MaTepuajiv Npean U CiIacn HOHHHMS OOMEH HIIH HMIIPETHUPAHCTO Ca U3CJICABAHN
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ype3 npaxosa peHTreHoBa nudpakius (PXRD), nundpauepsena criekrpockonus ¢ Dypue
tpanchopmanus (FTIR) u pearrenodayopectienten ananu3 (XRF).
[Tonyuenure pe3ynraru rmokassar, 4e Mn- u Cu-iionnHooOMeHHUTE NaX 3€0/IMTH, KAKTO 1
NaX, umnperaupan cbc cpedpo, MPOSBIBAT KaTATUTHYHA aKTUBHOCT IIPH pa3jiaraHeTo Ha
030H, 34 pa3jiiKa OT U3XOIHUS NaX 3COJIUT, KOHWTO HE IMOKa3Ba KaTAJIUTUYHH CBOMCTBA.
Te3n pE3yITAaTU IMOTBBpKAaBaT IMOTCHIHAJIA Ha MOI[I/I(bI/ILII/IpaHI/ITe NaX 3eoiTu KaTo
e(beKTI/IBHI/I KaTaJIM3aTopu 3a HOpoHcCHU, CBBbP3aHU C IMPCYUCTBAHCTO HaA BbB3JAYyXa U
OIIa3BaHCTO Ha OKOJIHATa Cpclaa.
7.6. Gadzhalov, A., Marinova, I., Tarassov, M., Tsvetanova, L., Tacheva, E.. Minor and trace
elements in pyrite and marcasite from the Sarnak low-sulfidation gold deposit, SE Bulgaria.
Part 1. Review the Bulgarian Geological Society, 84, 3, Bulgarian Geological society, 2023,
ISSN:0007-3938, DOI:https://doi.org/10.52215/rev.bgs.2023.84.3.211, 211-214. JCR-IF (Web of
Science):0.2 Q4 (Web of Science) Jlunk.
Abstract. Here we present statistical and geochemical data on 12 minor and trace elements
from pyrite- and marcasite-bearing samples from drillhole cores in the Sarnak (also known
as Surnak) gold deposit. The data were obtained by SEM-EDX and single-spot LA-ICP-
MS analyses in marcasite and different pyrite zones — core, mantle, and rim.
I'ampxanos, A., MapunoBa, U., Tapacos, M., IIBeranoBa, JI., TaueBa, E. Bropocrenennn
CJIEMCHTH M €C€JICMCHTH-CJICIM B IHPUT U MApPKa3suT 0T HI/ICKochI(l)I/II[aIII/IOHHOTO 3JIATHO
Haxoauiie Capuak, FOromsrouna bwarapusi. Hact 1. Review of the Bulgarian Geological
Society, 84(3), bwarapcko reomoxko apyxkectso, 2023, ISSN: 0007-3938, DOI:
https://doi.org/10.52215/rev.bgs.2023.84.3.211, 211-214. JCR-IF (Web of Science): 0.2, Q4.
Pe3ome: B HACTOAIOTO H3CJICABAHC Ca IPCACTABCHH CTATUCTHUYCCKH W I'COXHMHWYHH
JaHHHU 3a CbABPKAHHUCTO Ha 12 BTOpOCTeHeHHI/I CIICEMCHTHU U CIIEMCHTU-CJICAU B Hp06I/I,
ChAbpiKalllkd MUPUT U MAPKA3UT, OT COHAAXKHU SIKU Ha HI/ICKOC}/J'I(I)I/II[aLII/IOHHOTO 3JIaTHO
Haxozauie CapHak (13BecTHO omie karo ChpHak) B FOrousrouna bearapust.
Z[aHHI/ITe ca MMOJIYUYCHH qpe3 CKaHHupalia CJICKTPOHHA MHKPOCKOIINA C
eHeproaucnepcruonen peHTrenoB anann3 (SEM-EDX) u nokanen yazepeH a0iairoHeH
aHaIM3 C WHAYKTHBHO CBbp3aHa Iuia3mMa u  Maccrektpomerpus (LA-ICP-MS).
N3cnenBanusaTa ca NpOBEICHHU BbPXY MapKa3UT U BbPXY PA3IMYHUTE 30HU HA TUPUTHUTE
KPUCTAJIN — SIIPO, MEXJIMHHA 30HA (MaHTHs) U nepudepHa 30Ha (pbo).
[TomyuenuTe pe3ynratu MpeaoCTaBsIT HHGOPMAIIHS 32 TIPOCTPAHCTBEHOTO pa3NpeIeICHIe
Ha BTOPOCTCTICHHUTEC CJICMCHTHU U CIICMCHTHUTC-CIICAN B CyJ'I(l)I/II[HI/ITe MHHEpAJINU U Cb3aaBart
OCHOBa 3a TO-331BJIOOYEHO H3ACHABAHE HA YCJIOBHUATa HAa MHHepanooOpa3dyBaHE U
IMpoHECUTEC Ha HATPYIIBAHC Ha 6J'Ial"0p0}1HI/I U CBIBTCTBAIIIN CJIIEMCHTU B 3JIATHOTO
Haxoauuie CapHax.
7.7. Nikolova, R., Kostov-Kytin, V., Petrov, P., Tsvetanova, L., Gospodinov, N., Metodieva, K..
Sulphate mineralization from one locality in Lozen ore field, Eastern Rhodopes. REVIEW
OF THE BULGARIAN GEOLOGICAL SOCIETY, 84, 3, Bulgarian Geological society, 2023,
ISSN:0007-3938, DOl:https://doi.org/10.52215/rev.bgs.2023.84.3.47, 47-50. JCR-IF (Web of
Science):0.2 SJR, nenomnazam B Q kareropusi (Web of Science) JIuHk.
Abstract: A suite of sulphates from a locality in Lozen ore field in the Eastern Rhodopes
has been characterized by chemical analyses and X-ray diffraction. Three mineral species
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have been identified: epsomite (MgSOas), pickeringite (MgAl2(SO4)4+22H20) and alunogen
(Al2(SO4)3°17H20). An attempt was made to characterize the phase transformations that
occur upon wetting of the studied samples. The results show that at high humidity,
pickeringite dissolves, providing constituents for subsequent crystallization of epsomite
and alunogen. Further on, upon drying alunogen loses some of its crystallization water and
recrystallizes again to pickeringite including magnesium species from the surrounding
medium. This study draws light on certain genetic aspects related to the mechanisms and
sequence of deposition of sulphate mineralization under similar conditions.
Huxkonoga, P., KocroB-Kurtus, B., [lerpos, I1., liBeranosa, Jl., 'ocioqunos, H., Meroauesa, K.
Cy.]'l(l)aTHa MHUHEpaAJIU3alus 0T €AUH JJOKAJIUTET B Jlo3eHcko PYAHO I10JIE, HN3T0ouHM POI[O]II/I.
Review of the Bulgarian Geological Society, 84(3), bearapcko reonoxko apyxectso, 2023, ISSN:
0007-3938, DOI: https://doi.org/10.52215/rev.bgs.2023.84.3.47, 47-50. JCR-IF (Web of
Science): 0.2.
Pe3rome: B HacTosAmoTo M3CIIEBAHE € M3BBPLICHA MUHEPAIOKKA XapaKTEPUCTUKA HA
acomuanusi oT CyJdarHu MUHEpaIu OT HaxoAuie B pyaHoto mosie JlozeH, M3rounu
Pomonn, upe3 xumuueH aHanu3 © TpaxoBa peHTreHoBa audpakmus (XRD).
Unentudunupanu ca Tpu MuHepanHu Bujga — encomut (MgSO.), NHUKEpUHTUT
(MgAl2(SO4)4:22H20) u anynoren (Alz(SOa4)s-17H20).
HpOCJ’IeI[eHI/I ca (I)&BOBI/ITG Hp606pa3}/'BaHI/I}I, HAaCThIIBAllKM IIPHU OBJIAXKHABAHC Ha
HN3CJICABAHUTC HpO6I/I. HOJ’Iy‘{eHI/ITe pe3yjiTaTu IIOKa3BaT, 4Y€ IIPU BHUCOKA BJIA)KHOCT
IMUKCPUHIUTHT CC pas3TBaps, KaTo OCBO60,I[€HI/ITC KOMIIOHCHTH Yy4aCTBAT B IOCJICABAIIATa
Kpucrajin3anus Ha CIICOMUT U AJIYHOTCH. HpI/I nocjeaBamo N3CylaBaHe aIlyHOI'CHBT ry6PI
4acT OT KPpUCTAJIM3allMOHHATa C BOAAa U PCKPUCTAIU3HUPA 10 IMKCPHUHI'UT, KATO BKJIIOYBA
Marte3neBU MOHHU OT OKOJIHaTa cpeaa.
I/I3CJ'IC,[[BaHeTO AOIPpHUHACA 3a 1'[0-].'[06p0T0 pa36HpaHe Ha TIc€HE3ucCa Ha cynq)aTHaTa
MHHCpaJIn3anus, KaTo HN3sCHABA MEXaHU3MUTEC u IIOCJIEA0BATCIIHOCTTA Ha
MI/IHCpaJ'IOO6pa3YBaHCTO npu IPOMCHAIIN CC YCIOBUA Ha BJIAXKHOCT. HOJ’Iy‘-IeHI/ITe
pe3ynraTyu Morat Ja ObJIaT M3MOI3BaHu 3a MHTEpPIpETalus Ha MpolecuTe Ha (popMupaHe
U ipeoOpazyBaHe Ha cyI(aTHU MUHEPATIU B CXOJHU I'€OJI0KKH CPEIH.
7.8. Nikolova, R., Petrova, N., Delcheva, Z., Tsvetanova, L., Stanimirova, T., Piroeva, I..
Serpierite polytypoids from Zvezdel, Bulgaria, and Lavrion, Greece. Mineralogy and
Petrology, 117, Springer Nature, 2023, ISSN:0930-0708, DOI:10.1007/s00710-022-00797-9, 27-
38. SJR (Scopus):0.73 Q2 (Scopus) JIuHK.
Abstract: Structural characteristics of serpierite samples from Zvezdel, Bulgaria, and
Lavrion, Greece, are reported. The thermal behaviour of serpierite from Lavrion is
discussed. The chemical composition of the studied samples is analysed by
energydispersive spectroscopy (EDS) and confirmed by single-crystal structure
refinements. The obtained chemical formulas correspond well to that of serpierite with
Cu:Zn ratio varying between 2.9 and 5.6. The sample from Zvezdel, with composition
Ca[Cu33Zno.7(OH)s(SO4)223H20, crystallizes in the monoclinic crystal system, with space
group 12 and unit-cell parameters a=18.418(3), b=6.220(1), c=12.091(2) A, p=90.78(1)",
whereas the one from Lavrion Ca[Cuz.8Zn1.2(OH)s(SO4)2]+3H20, shows similar unit-cell
parameters a = 18.394(1), b = 6.256(1), ¢ = 12.097(1) A, p = 90.92(1)°, but higher 12/m
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space-group symmetry. Both studied crystals exhibit serpierite structure topology, but
different stacking sequence of the octahedral layers. While in previously studied serpierite
of Sabelli and Zanazzi (ActaCryst B24:1214-1221, 1968) there are two layers per unit cell,
in currently studied samples there is only one. As a consequence, their unit-cell volumes
are half than that of the first structurally characterized serpierite specimen with SG C2/c
and unit-cell parameters a = 22.186(2), b = 6.250(2), ¢ = 21.853(2) A, B = 113.36(1)".
Taking into account the structural peculiarities of the studied samples they are considered
as serpierite polytypoids.
Hukomnosa, P., IlerpoBa, H., [enueBa, 3., llBeranoBa, Jl., Cranumupona, T., [Iupoesa, U.
[Monutunonmu Ha ceprwieputr ot 3Be3neln, bwuarapus, u JlaBpuon, ['epums. Mineralogy and
Petrology, 117, Springer Nature, 2023, ISSN: 0930-0708, DOI: 10.1007/s00710-022-00797-9,
27-38. SJR (Scopus): 0.73, Q2.
Pe3rome: B HacToAmOTO M3CIeqBaHe ca MPEACTABEHU CTPYKTYPHUTE XapaKTEPUCTUKN HA
cepriueput oT Haxonuuiara 3se3zen (bwiarapus) u JlaBpuon (I'bpuust), kaTo € pasrieaaHo
U TCPMHUYHOTO IIOBCACHHEC Ha CCpIUCPUTA OT .HaBpI/IOH. XUMHUYHHUAT CBCTAaB Ha
W3CIIEIBAHUTE O00pa3l € OmpeleieH Ype3 EHEProAUCIepPCHOHHA PEHTICHOBA
cnektpockonusi (EDS) u e moTBbpaeH 4pe3 CTPYKTYpHO YTOYHSBaHE MO JaHHU OT
MOHOKPHUCTAJTHA PEHTIeHOBA TP PAKITHS.
HOJ’Iy‘IeHI/ITC XUMHWYHHU Q)OpMYJII/I CbOTBCTCTBAT Ha MHHCpAJIAa CCPIUCPUT, KaToO
cpoTHOmeHUueTo Cu:Zn Bapupa mMexnay 2,9 u 5,6. OOpazenst oT 3Be3nen ¢ dopmyna
Ca[Cus.3Zno.7(OH)s(SO4)2]-3H20 KpUCTaau3upa B MOHOKJIMHHA  CUHIOHMS,
mpocTpanctBeHa rpyma 12,  ngokatro oOpaseusT ot JlaBpuon ¢ ¢opmyna
Ca[Cu2.8Zn1.2(OH)s(SO4)2]-3H20O uma cxoaHu mapaMeTpH Ha elieMEHTapHaTa KJeTKa, HO
OPUHAIICKH KBbM IpOCTpaHCTBeHa rpyma |2/m, xapakrepusupaiia ce ¢ MO-BHCOKa
CUMCTpU-.
4! ABAaTa U3CJICABAHU KpUCTAJIA IIPUTECKABAT XAPAKTCPHATA TOIMOJIOTHA HA CTPYKTYypaTa Ha
cepnrepuTa, HO C€ pa3jinuaBar I10 MOCIICAOBATCIIHOCTTA HAa HACJIAIBAHE HA OKTAaCAPUIHUTC
cioeBe. 3a pasjivKa OT OIMCaHus Mo-paHo ceprnueput Ha Sabelli u Zanazzi (1968), npu
KOHTO B CJICMCHTAapHaTa KJIE€TKa C€ CbABPXKAT JBa CJIOA, B HACTOAIIUTC O6p33HI/I (S
YCTAaHOBEH CaMO €IuH cjol. B pesynrar ob6emMbT Ha elleMEHTapHara KIeTKa €
MPUOJM3UTETHO JBA IBTH MO-MalbK OT TO3M HA MBPBUS CTPYKTYPHO XapaKTepU3UpPaH
CEepIIUEPUT.
Bb3 ocHOBa Ha YCTaHOBEHHTE CTPYKTYpHH OCOOCHOCTH AaBTOPUTE OIPEACINIST
H3CJIICABAHUTC MHUHCPAJIN KAaTO IMOJHUTHIIOMANW Ha CEPIIMCPUTA, KOCTO AOIMPHUHACA 3a I10-
n00poTO pazOupaHe Ha CTPYKTYPHOTO pa3HOOOpa3ne U KPUCTATOXUMHUYHUTE OCOOCHOCTH
Ha TO3U cyJdaTeH MUHepal.
7.9. Tzvetanova, Y., Tacheva, E., Dimowa, L., Tsvetanova, L., Nikolov, A.. Trace elements in
the clinoptilolite tuffs from four Bulgarian deposits, Eastern Rhodopes. REVIEW OF THE
BULGARIAN GEOLOGICAL SOCIETY, 84, 2, bbarapcko TreoJorHyecko JpYy>KeCTBO H
bearapcka aKajeMus Ha HAyKHTE, 2023, ISSN:0007-3938,
DOl:https://doi.org/10.52215/rev.bgs.2023.84.2.51, 51-55. JCR-IF (Web of Science):0.2 SJR,
Henomaani B Q kareropust (Web of Science) JInHK.
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Abstract: In this study, we are focusing on the presence and contents of the rare earth and
trace elements in the clinoptilolite-rich tuffs of the four large zeolite deposits Beli Plast,
Golobradovo, Most and Beliya Bair (Eastern Rhodopes, Bulgaria). The chemical
properties of the tuffs were studied with regard to be used in eco-toxicological experiments
as sorbents for detoxification of the experimental animals. The clinoptilolite tuffs are
relatively depleted in Sc, V, Cr, Co, Ni, Cu, Zn, Ga, W, Y, Zr, Ba, Hf, and REE. A relative
enrichment is found for the elements Be, S, Ag, In, Sn, Sb, Tl, Bi, and Pb. According to
the requirements of the European legislation regarding the contents of lead, cadmium,
arsenic, clinoptilolite, clay minerals and quartz in the zeolitized rocks, the tuffs from Beli
Plast and Most deposits could be used as a sorbent for detoxification purposes.
[IBeranoBa, f., Tauera, E., lumoBa, JI., IlBeTanoBa, JI., Hukomnos, A. EjiemeHTH ciaeau B
KJIMHONITUJIOJIUTOBH Ty(pu or 4yeTtupm Obiarapcku Haxoauma, U3srounnm Pogonu bwirapus.
Review of the Bulgarian Geological Society, 84(2), bparapcko reoioxko apyxectBo 1 beiarapcka
aKaIeMus Ha HAyKUTE, 2023, ISSN: 0007-3938, DOI:
https://doi.org/10.52215/rev.bgs.2023.84.2.51, 51-55. JCR-IF (Web of Science): 0.2.
Pe3srome: @okyCchbT B TOBa M3CIEABAHE € BBPXY HAJIMYMETO M CBHIBPKAHUETO HA
PCAKO3CMHHU CIICMCHTHU M CJICMCHTH CJICAU B KJIMHOIITHJIOJIUTOBHUTC TY(I)I/I OT YCTHUPHUTC
rojieMy 3€0JIUTHU Haxoauia bemu mmact, I'ono6panoBo, Moct u benus 6aup (M3Tounn
POI[OHI/I, B”bJ'Il"apI/I}I). HSCJ’IGI{B&H € XUMHUYHUAT ChCTAaB Ha Tyd)I/ITe C orJiea U3I10JI3BAHETO
UM B CKOTOKCHUKOJJIOTMYHH CKCIICPUMCHTH KaToO COp6CHTI/I 3a JACTOKCHKalHusg Ha
J'Ia60paT0pHI/I JKUBOTHH. B CpPaBHCHHC C ropHara KOHTHUHCHTAJIHA KOpa
KJIMHONTUJIONUTOBUTE Ty(PH ca oTHocuTenHo obennenu Ha Sc, V, Cr, Co, Ni, Cu, Zn, Ga,
W, Y, Zr, Ba, Hf u REE. YcranoBeno e naboratsiBane Ha enementute Be, S, Ag, In, Sn,
Sb, T, Bi u Pb. ChrnacHo M3MCKBaHUSATA HA €BPOIMEHCKOTO 3aKOHOJATENICTBO OTHOCHO
CbAbpiKaHUATA HAa OJIOBO, Ka,[[MHfI, ApCCH, KIMHOITUIIOIHUT, TTIMHECTU MUHEPAJTIN U KBApI]
B 3COJIMTU3UPAHUTEC CKaJIH, Tyd)I/ITe OT Haxoauuiara benu mnact 1 Moct ca IoAXO AN
KaTo COp6eHT 3a JCTOKCUKAIIMOHHMH LI CIIN.
7.10. Kostov-Kytin, V., Nikolov, A., Velyanova, G., Tsvetanova, L., Karamanov, A..
Preliminary studies of Bulgarian natural raw materials as possible sources for the synthesis
of high-quality ceramics of the “yellow” pavers type. Review of the Bulgarian Geological
Society, 85, 2, Bulgarian Geological Society, Bulgarian Academy of Sciences, 2024, ISSN:0007-
3938, DOI:10.52215/rev.bgs.2024.85.2.28, 3-18. JCR-IF (Web of Science):0.2 Q4 (Web of
Science) JIuHK.
Abstract: The results of preliminary studies of Bulgarian natural raw materials as possible
sources for the synthesis of high-quality ceramics of the “yellow” pavers type are
presented. For the purposes of comparative analysis, a short geological-mineralogical
literature review of Bulgarian and Hungarian deposits of marl raw materials and of
Bulgarian deposits of non-marl raw materials rich in magnesium is made. The capabilities
of the X-ray fluorescence (XRF) analysis and the powder X-ray diffraction (PXRD)
techniques for the rapid acquisition of reliable data on the phase-chemical characteristics
of the investigated materials have been demonstrated. A relation is made between these
characteristics and the physicochemical and mechanical properties of possibly synthesized
products (color, hardness, etc.). Considerations for choosing methods for processing the
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primary data are presented, allowing for some simplification without affecting the
reliability of the results. The latter have been analyzed and possibilities for improving the
qualities of the starting raw material have been discussed in order to obtain products with
desired characteristics.
KoctoB-Kutun, B., Huxono, A., Bensnosa, I'., IlBeranosa, Jl., Kapamano, A.
IIpenBapuresHM NPOYYBAHWSI HA OBJITapcKM NPHUPOJAHM CYPOBHHH KATO Bb3MOKHH
HU3TOYHHUIHA 32 CUHTE3 HA BUCOKOKAYECTBCHA KEPaMHUKa OT THIIA ,,)K’b.J'ITI/I“ nmaBeTa REViEW Of
the Bulgarian Geological Society, 85(2), beirapcko reosioxko ApyxecTBo, bbiarapcka akagemus
Ha HaykuTte, 2024, ISSN: 0007-3938, DOI: 10.52215/rev.bgs.2024.85.2.28, 3-18. JCR-IF (Web of
Science): 0.2, Q4
Pe3ome. IlpencraBenu ca pe3ynraTH OT MPEIBApUTEIHU MPOYYBAHUS HA OBITApPCKH
INpUpOAHU CYPOBHMHH KAaTO BB3MOXHU H3TOYHHUIM 3a CHUHTC3 Ha BHUCOKOKAYCCTBCHA
KepaMHuKa OT TUIa ,, KbJITH  IaBeTa. 3a LEIUTE Ha CPABHUTEJICH aHAJIU3 € HAIIPaBEH KPaTbK
reOJIOTO-MUHEPAIOKKHA JIUTEPATYpeH 0030p HAa OBJrapCcKd W YHrapCKd HaxXOJuIa Ha
MEpPrelHA CypOBHHU M Ha OBJITapcKu HAXOJWIAa HAa HEMEprelHW Oorath Ha MarHe3ui
CypoBUHH. J[eMOHCTpUPAHHU ca BBH3MOKHOCTHTE Ha peHTreHo-guryopectieHTHUS (XRF)
aHaIM3 M TEXHUKHTE Ha MpaxoBaTa peHTreHoBa mudpakmus (PXRD) 3a ekcnpecHo
[oJiyuaBaHC¢ Ha HAACKIHHU HOAHHU 34 (I)aBOBO-XI/IMI/I‘{HaTa XapaKTCPpHUCTHUKAa Ha
HU3CJICABAHUTC MaATCpUaJIn. HanpaBeHa € BpBb3Ka MCKIAY TC3U XAPAKTCPUCTHKH H
(1)H31/IKOXI/IMI/IIIHI/IT6 U MEXaHMYHHUTE CBOMCTBAa Ha CBCHTYAJIHO CHUHTC3UPAHHU OT TIAX
MPOJYKTH (LIBST, TBBPAOCT U Ap.). [IpencraBenu ca choOpaskeHus 3a U300p HA METOAUKHU
3a o6pa60TI<a Ha II'bpBHUYHATa I/IH(I)OpMaI_[I/ISI, A0ITyCKaly U3BECTHO OIIPOCTABAHC, oe3 Ja ce
3acsra JOCTOBEPHOCTTA HA PEIYJIITATUTEC. HOCJ’IGI[HI/ITC Ca aHaJIM3UpPAaHU U Ca AUCKYTUPAHU
BB3MOXHOCTH 34 HO,Z[06p}IBaHe Ha KayeCTBAaTa HaA HU3XOAHATa CYpOBHHa C MCI
MOJIY4aBaHCTO HA U3JCIHUS C KCIIAaHU XaPAKTCPUCTHUKHU.
7.11. Nikolov, A., Kostov-Kytin, V., Tarassov, M., Tsvetanova, L., Lazarova, H., Tasheva, T..
Products of carbonation of cement Kkiln dust. Review of the Bulgarian Geological Society, 85,
3, Bulgarian Geological Society, Bulgarian Academy of Sciences, 2024, ISSN:0007-3938,
DOI:10.52215/rev.bgs.2024.85.3.163, 163-166. JCR-IF (Web of Science):0.2 Q4 (Web of
Science) JIuHK.
Abstract. Cement kiln dust (CKD), a by-product of cement clinker manufacturing,
embodies considerable amounts of alkali and alkaline-earth compounds, presenting a
potential route for CO, sequestration. The study aims to clarify the potential of CKD for
CO2 capture and storage. Two experimental schemes were used: (1) direct carbonation of
dry CKD and (2) carbonation of hydrated CKD. Analytical techniques such as XRF, XRD,
FT-IR, SEM and DSC/TG were employed to characterize the mineralogical and
morphological transformations of hydratation and carbonation of CKD. The findings
reveal that even in the dry state, the CKD has the ability to react with carbon dioxide at
normal pressure to form stable mineral phases such as calcite and vaterite. The study
confirms that CKD, both in raw and hydrated forms, holds promise for CO. capture and
storage applications.
Hukonos, A., KoctoB-Kutun, B., Tapacos, M., IlBeranoBa, JI., Jlazaposa, X., Tamena, T.
IponykTn ot kapGoHM3amuaTa HAa mMpax oT muMeHtoBa memr. Review of the Bulgarian
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Geological Society, 85(3), Bbarapcko reoiokko IpykecTBo, bbirapcka akajaeMus Ha HayKUTE,
2024, ISSN: 0007-3938, DOI: 10.52215/rev.bgs.2024.85.3.163, 163-166. JCR-IF (Web of
Science): 0.2, Q4.
Pe3tome: IIpaxsT oT numentosa nenr (Cement Kiln Dust, CKD), ctpannyueH npoaykTt ot
IIPOU3BOJACTBOTO HA IIMMCHTOB KIIMHKEP, ChbAbpPKAa 3HAYUTCIIHU KOJIMYCCTBa aJlKaJIHU U
AJIKAJIO3€EMHU CBCAUWHCHHUA, KOCTO I'0 IIPaBHM ICPCIICKTHBEH MaTCpuUall 3a YJIaBAHEC U
IBITOTPaiHO chbXpaHeHHe Ha BbIiieposeH auokcun (CO2). HacrosmoTo usciensane uma
3a 1en ga ouenu norennuana Ha CKD 3a ynassue u munepanusupane Ha COs.
W3non3Banu ca JBe eKCrepuMeHTaIHu cxeMu: (1) AupekTHa kapOOHU3aIMs Ha CyX Ipax
OT 1uMeHTOBa mnem U (2) xapOboHuzanus Ha npeaBapurenHo xuaparupadn CKD. 3a
MpocCIieAsIBAHE HAa MUHEPAIOKKHUTE, CTPYKTYPHHUTE U MOP(OJIOTHYHUTE IIPOMEHH 110 BpeMe
Ha IPOLIECUTE Ha XUApaTaluus U KapOOHU3aLUs ca MPUIOKEHH PEHTIEHO(IYyOpECLEHTEH
ananu3 (XRF), npaxoBa pentrenona qudpaxuus (XRD), nndppadepBeHa cieKTpocKonus
¢ @ypue mpeodOpaszyBane (FT-IR), ckanupama enextponna mukpockornus (SEM) u
mrdepeHnraiia CKaHupaia KajnopumeTpusi/tepmorpasumerpudet ananu3 (DSC/TG).
[TonydenuTe pe3ysTaT okassar, ue 1opu B cyxo cberosinue CKD pearupa ¢ BbriiepojieH
JUOKCHJ TpU aTMOC(EepHO Halsra€e, Karo ce oOpa3dyBaT CcTaOMIHU KapOOHATHU
MUHCPAJTIHU cba:m, OCHOBHO KaJIlIUT U BATCPHT. I/IBCJ'IG,Z[BaHeTO MMOTBBpPXKAaBa, Y€ KaKTO
HU3XOJHUAT, TaKa U XUAPATUPAHHUAT IIpaxX OT HUMCHTOBA IICHI IIPUTC)KABAT 3HAYUTCIICH
MMOTCHIUAJI 3a IPUJIOKCHUEC B TCXHOJIOTUH 34 YJIaBSIHC U AbJIFOCPOYHO CHbXPAHCHUC HA COz,
ﬂOHpHHaCHﬁKH 34 HAMAJIAIBAHC Ha BBITICPOJHUTE CMUCUU OT HUMCEHTOBATA HHAYCTPHUA.
7.12. Nikolov, A., Tsvetanova, L., Barbov, B., Ranguelov, B., Tarasov, M.. E-waste as potential
precursor for geopolymers. I0OP Conference Series: Materials Science and Engineering, 1323,
012004, 10P Publishing, 2024, ISSN:1757-899X, DOI:10.1088/1757-899X/1323/1/012004, 1-
6 be3 JCR nnmu SJR — unnexcupan B WoS wiu Scopus JInHK.
Abstract: The rapid growth in electronics production and the shortening product lifespans
have resulted in a growing problem of electronic waste (e-waste). E-waste is a complex
mixture of organic and inorganic materials, making its recycling a challenge. This study
explores the potential of powdered e-waste as a geopolymer precursor and investigates the
geopolymerization of reactive phases in e-waste. Research techniques, including XRD,
XRF, SEM/EDX, and FTIR, were used to characterize the e-waste and obtained SiO»,
Al;0O3 and CaO components were detected in the e-waste which can participate in the
formation of geopolymer gel. The present study elucidate the feasibility of utilizing e-waste
as a geopolymer precursor, offering a potential for sustainable waste management and
resource recovery in the electronics recycling industry.
Huxomnos, A., llBeranoBa, JI., bapoos, b., Panrenos, b., Tapacos, M. EjlekTpoHHH oTHaAbIH
KAaTo noTeHIuaeH npexypcop 3a reonojiumepu. IOP Conference Series: Materials Science and
Engineering, 1323, 012004, I0P Publishing, 2024, ISSN: 1757-899X, DOI: 10.1088/1757-
899X/1323/1/012004, 1-6. Unnexcupana B Web of Science u Scopus.
Pe3rome: B’bpSOTO HapaCTBAHC Ha IPOU3BOJACTBOTO Ha CIICKTPOHHHU YCTpOﬁCTBa u
CbKpAlllaBaHECTO Ha TCXHUA CKCIUIOATAOUOHCH JKHUBOT BOAAT 10 HCIIPCKHCHATO
YBCINYABAHC HAa KOJIMYCCTBOTO CJIICKTPOHHU OTIIAAbIH (e-waste). HOpa,Z[I/I CJIIOXKHUAT UM
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CbCTaB, BKJIIOYBAIl KAaKTO OpPraHUYHM, Taka W HEOPraHUMYHM KOMIIOHEHTH, TSIXHOTO
PELMKIIMpaHe MPEICTaBIIsABAa CEPUO3HO TEXHOJIOIMYHO IPEAU3BUKATEICTBO.

Hacrosimoro wu3cieaBaHe pasriiexzia Bb3MOXKHOCTTa IPax0oO0pa3sHU — E€JIEKTPOHHU
OTHaABLM J1a ObAT U3MOI3BAaHU KaTO IPEKYPCOp 3a MOTy4YaBaHe HA T€ONOIUMEPH, KaTo €
n3cie1BaH NOTEHIMATbT HAa PEAKIIMOHHOCTIOCOOHUTE (Da3H B TSAX J1a y4acTBAT B IPOLIECUTE
Ha reornoimMepu3alusl.

3a xapakTepu3upaHe Ha €JIEKTPOHHUTE OTHAIbLM ca MPUIOKEHHU IIpaxoBa PEHTTEHOBA
mudpakuus (XRD), penrrenoguyopecuenter ananu3 (XRF), ckanupama enekrpoHHa
MHUKpOCKOmHs ¢ eHeprogucnepcuoHen anamm3 (SEM/EDX) wu  uHbpayepBeHa
cnekrpockonus ¢ @ypue Tpanchopmanus (FTIR). Ananusure nokaszsat Hanmuuue Ha SiO-,
Al:03; u CaO — OCHOBHM KOMIOHEHTH, y4acTBAIlIX B 00pa3yBaHETO HA TeOMOIUMEPHUS
rei.

[TonydyenuTe pe3ynraTtu NOTBBbPKAABAT Bb3MOKHOCTTA €IEKTPOHHUTE OTNAAbIM Ja ObaT
M3I0JI3BaHU KaTO AJITEPHATUBEH PEKYPCOP 3a CUHTE3 Ha reonoMMepHu MaTepuainu. Tosa
pa3KprBa HOBU NEPCIEKTUBHU 3a YCTOMYMBO YNpaBICHHE HAa €JIEKTPOHHUTE OTHAAbLIH,
e(EeKTHBHO OMOJI30TBOPSBaHE HA BTOPUYHHUTE CYPOBHHH U HAMAJISIBAaHE HA €KOJOTUYHHS
OTII€YaThK Ha €JIEKTPOHHATA UH]LyCTPHSL.

7.13. Titorenkova, R., Dimitrov, Ts., Antonov, D., Tzvetanova, Y., Tsvetanova, L., Piroeva, ..
Augite-based ceramics obtained by solid-state sintering of loess. Journal of Chemical
Technology and Metallurgy, 59, 6, University of Chemical Technology and Metallurgy, 2024,
ISSN:1314-7471, DOI:10.59957/jctm.v59.i6.2024.21, 1443-1450. SJR (Scopus):0.19 Q3
(Scopus) JIuHk.

Abstract: Loess from the Danubian Plain (Bulgaria) was used as the raw material for the
solid-state synthesis of ceramics. The mineral phase composition of the loess fraction used
was determined by powder X-ray phase analysis, and the chemical composition by X-ray
fluorescence analysis. The semi-quantitatively determined mineral phases are quartz,
plagioclase, K-feldspar, mica, carbonates (calcite and dolomite), chlorite and amphibole.
The major oxides of the chemical composition of loess fraction are (in wt. %): SiO2 - 53,61,
Al>;03 - 12.57; Fe203 - 7.05; P.Os - 0,23; TiO 2 - 1.37; CaO - 19.36; and MgO - 1.48.
Experiments were performed with sintering of pure loess without additives, and with
addition of MgO and Na2O in order to obtain a composition corresponding to that of the
pyroxene augite - (Ca, Na)(Mg, Fe, Al, Ti)(Si, Al)2.O0s. Ceramics were obtained at three
temperatures: 1000, 1100 and 1200°C. The phase composition, spectral characteristics and
colour coordinates of the obtained ceramics were determined. The results show that when
magnesium and sodium are added to the loess raw material, the ceramics obtained after
sintering at 1100 and 1200°C have a predominant content of augite and have a yellow-
beige colour. Keywords: loess, ceramics, pyroxene, augite.

Tutopenkona, P., lumurpos, L., Autonos, /., LIBetanona, f., LiBeranosa, Jl., [Tupoesa, U.
Kepamuunm wmarTepmasim Ha OCHOBATa HAa AaBrUT, MOJYYeHM 4pe3 TBbPA0(]Pa30BO
cuHTepoBaHe Ha Jboc. Journal of Chemical Technology and Metallurgy, 59(6), YauBepcurert mo
XMMHUYHA TEXHOJIOT s u METalyprus, 2024, ISSN: 1314-7471, DOl:
10.59957/jctm.v59.16.2024.21, 1443-1450. SJR (Scopus): 0.19, Q3.
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Pe3ome: B Hacrosmoro wm3cienBaHe jiboc oT JlyHaBckara paBHuHa (bwarapus) e
H3II0JI3BAH KaTO CypOBHHA 34 IIOJTy4YaBaHC Ha KCPAMHUYHU MATCpUaId YPE3 TB”pr[O(baBOB
CHUHTCEC3. MI/IHepaHHI/IﬂT CbCTaB Ha H3II0JI3BaHaTa JIbOCOBa (bpamm;l € OIPEACIICH 4YpE3
mpaxoBa peHTreHoBa gudpakmus (XRD), a XUMHYHHAT CBhCTaB —  4pe3
pentreHoduryopecuented  aHanmm3  (XRF). IlomykonuuectBeHusaT ¢a3oB  aHAIU3
YCTaHOBsIBa HAJIWMYKWEC Ha KBapl, IIJIaruokija3, KaJIuCB (benz[mnaT, CJIroaa, Kap6OHaTI/I
(KaJauT U JOJIOMUT), XJIOPUT U aM(pI/I60JI. OCHOBHHUTE OKCHUAUM B XMMHYHHUS CHCTaB Ha
mpoca ca Si0z, Al=Os, Fe20s, P20s, TiO2, CaO u MgO.
[TpoBeneHu ca eKCIIEpPUMEHTH ChC CHHTEPOBAHE HA YHCT JIhOC 0€3 JT00aBKHU, KAaKTO U Ha
cmecu ¢ po6aBern MgO u Na.O, ¢ men moilydaBaHe Ha ChCTaB, OJU3BK JIO TO3W HA
nupokcena aBrutr — (Ca,Na)(Mg,Fe,Al Ti)(Si,Al)20s. Kepamuunute wMatepuanu ca
cuHTepoBaHu npu temneparypu 1000, 1100 u 1200 °C.
[TosrydeHuTe KepaMUKH ca XapaKTEepH3UPAHU UYpe3 omnpenesissHe Ha (a30BUs ChCTaB,
CIICKTPAJIHUTEC XapPaAKTCPUCTUKKW M LBCTOBUTC IMapaMCTPH. Pe?,y.]ITaTI/ITe IIOKa3BarT, 4e€
I[06aB$IH€TO Ha MAaro€3ucB U HAaTPUCB OKCHUJ KbM JIbOCOBATa CypOBHHA 6JIaFOHpI/I$ITCTBa
o0Opa3yBaHETO HA KepaMHKa ¢ MpeodIaaaBamo ChIbPKaHNE HA aBTUT CIIC] CHHTCPOBAHE
mpu 1100 u 1200 °C. [Tony4yeHure MaTepraliv ce OTINYaBAT C XapaKTEPHO KBJITO-0KOBO
OOBCTABAHC MW ACMOHCTpHUpAT IHNOTCHHOHAJI 3a IIPHUIIOKCHUEC KAaTO BHCOKOKAYCCTBCHU
KEepaMU4HU U3ACIIUS, IIOJTYYCHH OT HIPUPOAHN CYPOBUHH.
7.14. Beltcheva, M., Tzvetanova, Y., Todorova, T., Tsvetanova, L., Aleksieva, I., Gerasimova,
Ts., Chassovnikarova, Ts.. Does Natural Clinoptilolite Induce Toxicity in Small Mammals?.
Acta Zoologica Bulgarica, 76, 2, Bulgarian Academy of Sciences, 2024, ISSN:0324-0770, 289-
297. SJR (Scopus):0.22, JCR-IF (Web of Science):0.4 Q4 (Web of Science) JIunxk.
Abstract: The study aimed to assess the safety of using modified natural clinoptilolite as
a food additive for mammals. Any potential adverse impacts of altered natural clinoptilolite
on the regular physiological processes of animals were evaluated. Sixty male ICR
laboratory mice, aged approximately 6-8 weeks, were randomly assigned to control and
experimental groups. Both groups underwent a 45-day testing period, during which the
experimental group was given rodent food mixed with 12.5% modified natural
clinoptilolite from the Beli Plast deposit, Bulgaria. Sampling was carried out on days 0, 15,
30 and 45, with each time point providing samples for morpho-physiological and
haematological studies, the oxidative stress on the base of malondialdehyde (MDA) and
glutathione (GSH) measurements in liver and kidney so as the assessment of gene toxicity
via the micronucleus test. All animals used in the experiment survived until the end of the
study, gained weight and showed good activity and vital signs. The mice supplemented
with clinoptilolite showed 21% higher body weight gain compared to the control group.
Furthermore, there were no established signs of gene toxicity, pathological changes in the
levels of oxidative stress and haematological parameters. These results suggest that using
clinoptilolite as a food supplement does not lead to observable toxicities and even improves
growth performance. Owing to its elevated sorption potential, this method is appropriate
for purging the mammalian organism of toxins, with negligible adverse outcomes.
benuesa, M., [Igeranosa, f., Tonoposa, T., LiBeranosa, JI., Anexcuena, U., I'epacumosa, 11.,
qaCOBHI/IKaPOBa, ]_[ Hpe,[[I/ISBI/IKBa JIA NPUPOAHUAT KIIMHOIITUIIOIUT TOKCHYHOCT IIPpU ,Z[pe6HI/I
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6ozarinnmm? Acta Zoologica Bulgarica, 76(2), bearapcka akagemust Ha Haykute, 2024, ISSN:
0324-0770, 289-297. SJR (Scopus): 0.22, JCR-IF (Web of Science): 0.4, Q4.

7.15.

Pe3rome: HacrosimoTo n3cienBane Mma 3a 1iell Jja OLleH! 0e30I1acCHOCTTa Ha MOU(UIMPaH
IIPUPOJICH KIMHONTHIIONUT KaTo XpaHUTeNHa Jo0aBKa 3a 003aliHULIM U J1a yCTAaHOBU AAJIH
HeroBara ynorpeba oOka3Ba HEOJIArONpUATHO BB3JCHCTBUE BBPXY HOPMAIHUTE
(U3MOJOTMYHY NPOLIECH B OPraHU3Ma.

B excnepumenra ca Bkimoyenn 60 mbxku nabopatopru muiuku ICR Ha BB3pact 6-8
CEIMUILIY, pa3NpEeAEIICHU Ha CIy4yaeH NPUHIUI B KOHTPOJIHA U €KCIIEPUMEHTAIIHA TPyIa.
B npoabpmxeHne Ha 45 IHU KUBOTHUTE OT €KCIEPUMEHTAJHATa rpyla ca XpaHEHH C
bypax, ceabpxkany 12,5% momudunupan mpUpoaeH KIMHONTHIIONUT OT HAXOIHUIIETO
benn mnacrt, bearapus. Ilpobu ca B3emanu Ha 0-us, 15-us, 30-us m 45-us neH 3a
npoBeXIaHe Ha MOP(HOPHU3NOIOTHYHN M XEMATOJIOTUYHH W3CIIeIBaHUS, ONpPEeIssHe Ha
HUBaTa Ha OKCUJATUBEH CTPEC upe3 u3MepBaHe Ha Manonauanaexu (MDA) u riiyratnon
(GSH) B uepnmst npob6 u OBOpenuTe, KaKTO M 3a OIEHKA Ha T'C€HOTOKCHYHOCTTA
IIOCPEACTBOM MUKPOSIIPEHUS TECT.

Bcuukyu KMBOTHM NPEXUBSBAT YCHEIIHO €KCHEPUMEHTAIHMsSI NEpUO, IpOsBIBAT
HOpMaJlHa >KM3HEHa aKTUBHOCT M YyBelIMYaBaT TejlecHata cu Maca. [lpu muiukwre,
NOJIyyaBajld KJIMHONTUIIONUT, € OT4eTeHO ¢ 21% Mo-royisiMo yBeJlMYeHUEe Ha TEIECHOTO
TErJ0 B CpaBHEHUE C KOHTpojHarta rpyna. He ca ycraHOBeHM NpHU3HAaLM Ha
I€HOTOKCUYHOCT, MATOJOIMYHM MPOMEHHU B IOKAa3aTeIUTE 3a OKCHJATHBEH CTPEC WM
OTKJIOHEHUS B XeMaTOJOTUYHUTE NTapaMeTpH.

[Tonmyyenure pe3ynraTH IOKa3BaT, Y€ U3IOJ3BaHETO Ha MOAM(ULIUPAH HPUPOJCH
KJIMHONTHUJIOJIUT KaTO XpaHUTEIHa 100aBKa HE NMpeIu3BUKBA TOKCUYHU €(EeKTH U JJOpH
OKa3Ba 0JIaronpusATHO BIMSHUE BbPXY pacTexa Ha )KUBOTHUTE. biarogapeHue Ha BUCOKHSA
CH COpOLIMOHEH MOTEHIMAJ KIMHONTHWIONUTHT PEeACTaBIsIBa IEPCIEKTUBEH MaTepra 3a
MIO/ITIOMaraHe Ha €JIMMUHUPAHETO Ha TOKCUYHH BELIECTBA OT OPraHu3Ma IIPYU MUHUMAJIEH
PHCK OT HEOJIAaronpusATHH €(EeKTH.

Lazarova, H., Rusew, R., Tsvetanova, L., Barbov, B., Tacheva, E., Shivachev, B..

Elaboration and Characterization of Different Zirconium Modified ETS Photocatalysts for
the Degradation of Crystal Violet and Methylene Blue. ChemistryOpen, 14, 3, Wiley-VCH
GmbH, 2025, ISSN:2191-1363, DOI:10.1002/0pen.202400348, €202400348. JCR-IF (Web of
Science):3.1 Q2 (Web of Science) Jlunk.

Abstract: In this study, Zirconium-modified Engelhard Titanium Silicate 4 (Na K-ETS-
4/xZr) catalysts were synthesized and evaluated for their photocatalytic efficiency in
degrading crystal violet (CV) and methylene blue (MB) in aqueous solutions. The catalysts
were characterized using XRD, FTIR, SEM, WDXRF, and nitrogen adsorption/desorption
isotherms. The results confirmed the successful incorporation of Zr into the ETS-4
framework, with the highest Zr content reaching 9.2 wt%. The photocatalytic performance
under visible light irradiation was studied at varying pH levels. The Na K-ETS-4/6.3Zr
catalyst exhibited the highest photodegradation efficiency for CV (76.6%), while Na K-
ETS-4/8.9Zr achieved 86.6% efficiency for MB. A combination of Engelhard Titanium
Silicate 10, Na K-ETS-10/6.3Zr and Na K-ETS-4/8.9Zr significantly enhanced dye
degradation, achieving up to 96.5% efficiency for MB. Kinetic studies indicated that the
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degradation process follows a non-linear pseudo-first-order model. The catalysts also
demonstrated excellent reusability, with minimal efficiency loss after five cycles, and full
recovery after an ethanol wash. These findings suggest that Na K-ETS-4/xZr is a promising
candidate for environmental water treatment applications due to its efficient
photodegradation performance and stability.

Jlazapoga, X., Pyces, P., LiBeranosa, Jl., bapoos, b., Tauesa, E., [lIuBaues, b. [lonyuaBane u
XapakTepu3upaHe Ha pasju4yHu mMoau¢uuupanu ¢ nupkonnii ETS ¢orokaranusaropu 3a
pa3rpakIaHeTo HA KPUCTAJBHOJIET M MeTHJIEHOBO cHBLO. ChemistryOpen, 14(3), Wiley-VCH
GmbH, 2025, ISSN: 2191-1363, DOI: 10.1002/0pen.202400348, €202400348. JCR-IF (Web of
Science): 3.1, Q2.

Pe3ome: B Hacrosmoro wu3cienBaHe ca CHHTE3MPAaHM MOAM(DUIMPAHU C LUPKOHUM
dotokaranuzatopu Ha ocHoBata Ha Engelhard Titanium Silicate 4 (Na,K-ETS-4/xZr) u e
OLIEHEHA TSIXHaTa (POTOKATATUTUYHA €(DEKTUBHOCT IPH PA3TPAXKIAHETO HAa KPUCTATIBUOJIET
(CV) u merunenoBo cunbo (MB) BbB Boauu pa3tBopu. IlomydeHute marepuanu ca
XapakTepu3upaHu dYpe3 mpaxoBa peHtreHoa mudpaxmus (XRD), wuHbpayepBeHa
cnekrpockonus ¢ dypue npeodpasysane (FTIR), ckanupaiia enekTpoHHa MUKPOCKOTIHUS
(SEM), BpaHonucnepcuoHer pentreHodmyopecuenten anann3 (WDXRF) u ananuz Ha
a30THH aJICOPOIIMOHHO-IECOPOLIMOHHN U30TEPMH.

PesynTarure noTBBpKAABAT YCIEIIHOTO BKIFOYBAHE HA IMPKOHUI B cTpyKTypata Ha ETS-
4, KaTO MaKCUMAaITHOTO ChAbpxkaHue goctura 9,2 rern.%. @oTokaraauTHUYHATA AKTUBHOCT
€ u3Ccle/IBaHa Mpu OOIbYBAHE C BUAMMA CBETJIMHA U MPHU Pa3NUYHU CTOMHOCTU Ha pH.
KarammzatoppT  Na,K-ETS-4/6.3Zr mnoka3zBa  Hali-BUCOKa  €(EKTHBHOCT  IIPH
pasrpaxaanero Ha kpucranBuonet (76,6%), nokato Na,K-ETS-4/8.9Zr noctura 86,6%
e(EeKTUBHOCT MPH pa3rpakJaHeTO Ha METHJIEHOBO CMHbO. KOMOMHMPAHOTO M3MOI3BaHE
na Engelhard Titanium Silicate 10 (Na,K-ETS-10/6.3Zr) u Na,K-ETS-4/8.9Zr 3HaunTenHo
MOBMIIIABa CTEMEHTAa Ha pasrpaxjaHe Ha Oarpuiara, KaTO 3a METUJIIEHOBO CHHBO €
NocTUrHata eekTuBHOCT 710 96,5%.

KuneTnuHUAT aHanM3 TOKa3Ba, 4Ye TPOIEChT HAa (POTOKATATUTUYHO pasrpa)KiaHe ce
OMMCBa HaW-700pe ¢ HEIMHEEH MOJEN OT IICEeBIONbPBU NOpsAAbK. M3cnenBanure
(oTOKaTaIN3aTOPU AEMOHCTPUPAT OTJINYHA MHOTOKpaTHA U3I0J3BAEMOCT, KaTo CJIe]] IeT
MOCJIEZIOBATEIHN LMKbJIa ce HaOJroJaBa MHUHMMajiHa 3ary0a Ha aKTHBHOCT, a Cle[
MIPOMHBAHE C €TAHOJ KaTaJUTUYHATA UM €()eKTUBHOCT CE€ Bh3CTAHOBSIBA HAITHIIHO.
[Tonydyenure pe3ynaTaT mokasBaT, ue MoauduuupaHuTe ¢ nUpKoHUI Marepuanu Na,K-
ETS-4/xZr ca nepcniekTuBHHA (HOTOKATATU3ATOPH 32 MPEYHCTBAHE HA BOJH, ChUETABAIIU
BHCOKa e(DEeKTUBHOCT MPH pa3rpakJaHETO Ha OPraHUYHH 3aMbPCUTENH, 100pa CTPYKTypHA
CTaOWIITHOCT ¥ BB3MOKHOCT 3a MHOTOKpaTHa ynorpeoa.

7.16. Nikolov, A., Kostov-Kytin, V., Tarassov, M., Tsvetanova, L., Jordanov, N., Karamanova,
E., Rostovsky, I.. Characterization of cement kiln dust from bulgarian cement plants. Journal
of Chemical Technology and Metallurgy, 60, 3, University of Chemical Technology and
Metallurgy, 2025, ISSN:1314-7471, 1314-7978 (on line), DOI:10.59957/jctm.v60.i3.2025.11,
455-463. SJR (Scopus):0.19 Q3 (Scopus) JIunk.

Abstract: The cement production is accompanied by generation of fine dust, known as
cement kiln dust (CKD), formed during the high-temperature processing of raw materials
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in the rotary kilns. This study focusses on characterizing CKD from Bulgarian cement
plants and explore its physical and chemical properties. The study includes analysing CKD
samples from three local cement plants using techniques such as laser difraction, XRD,
XRF, FT-IR, and SEM. Variations have been observed in their physical, chemical, and
mineralogical properties likely due to differences in raw materials, kiln conditions and the
use of alternative fuels. This research provides valuable local data that can guide
sustainable CKD management and utilization strategies, contributing to reduced waste and
environmental impact in cement production.
Huxomnos, A., KoctoB-Kutun, B., Tapacos, M., [BeTanosa, JI., ﬁOpHaHOB, H., Kapamanosa, E.,
POCTOBCKH, n. XapaKTepn3npaHe Ha npax oT HMMEHTOBH IICIIIHU OT ﬁ'b.l'll"apCK]/l IUMEHTOBU
zaoau. Journal of Chemical Technology and Metallurgy, 60(3), YHuBepcuter mo xumuyHa
TexHojoruss W Mmeranyprusi, 2025, ISSN: 1314-7471, ISSN (Online): 1314-7978, DOI:
10.59957/jctm.v60.i3.2025.11, 455-463. SJR (Scopus): 0.19, Q3.
Pestome: I[Ipou3BoACTBOTO Ha LUMMEHT € CBHIPOBOJEHO C OOpa3yBaHEeTO Ha (UH
npaxoo0Opa3eH OTmagbK, W3BeCcTeH Karo mpax or mumenTtoBa meml (Cement Kiln Dust,
CKD), koito ce ¢dopmupa mo BpeMe Ha BHCOKOTEMIIepaTypHaTa oOpaboTka Ha
CYPOBHUHUTC B POTAIMOHHUTEC IICIIH. HaCTO}IH_IOTO HN3CJI€ABAHE € HACOYC€HO KbM
XapaKTCPHU3UPAHC HA CKD, TIOJIYUCH OT OBIT ApPCKH HUMCHTOBHU 3aBOJIY, 1 KbM HU3ACHABAHC
Ha HETOBUTC (1)I/I3I/I‘IHI/I, XUMHUYHU 1 MUHCPATTOKKHU CBOICTBA. HL’»CJ’IGI{B&HI/I ca HpO6I/I OT TpH
OBJITAPCKH IMMEHTOBH NPEANPHUATHS 4Ype3 Ja3depHa audpakius 3a ompeneisHe Ha
TPa”HyJIOMETPUYHHUS CBhCTaB, [paxoBa peHTreHoBa nudpakims (XRD),
pentrenoduyopecuenten ananus (XRF), undpauepBena cnexktpockonus ¢ Dypue
tpancopmarus (FTIR) u ckanupaia enekrponna Mmukpockomnus (SEM).
PGSyJ'ITaTI/ITe MMOKa3BaT CbhHICCTBCHU pPa3Ifiud BbB (I)I/I3I/I‘{HI/IT6, XUMHWYHHUTE U
MHHCPATOKKUTC XAPAKTCPUCTHKU HA U3CJIICABAHUTC HpO6I/I. YcTaHoBeHUTE Bapuanuu ce
ABJLKAT TJIABHO Ha pa3jinduvsiATa B U3IOJI3BBAHUTC CYPOBUHH, YCIIOBUATA HA HU3IMMUYAHC B
MCIIUTC U TPUJIAraHETO HAa AJITCPHATHBHU I'OpUBa B IIPOU3BOACTBCHUS ITPOLICC.
[lonyyennuTe naHHM OPENOCTaBIT LIEHHA HHQpOpMAIMs 3a CBOWCTBaTa Ha IMpaxa OT
LIMMEHTOBH NeIlY, TeHeprpaH B bbiirapus, 1 cb31aBaT HayyHa OCHOBA 3a pa3paboTBaHe Ha
YCTOI\/'I‘H/IBI/I nmoaAxoau 3a HETOBOTO VYIIPABJICHUE, OIOJ30TBOPABAHEC W IMOBTOPHO
n3non3Bade. Toa Ou JOIIPUHECIIO 3a HaMaJIIBAHC Ha KOJUYCCTBOTO OTHAaAbLOU H
orpaHn4aBaHC Ha CKOJIOTMYHOTO BBSIL@I\/'ICTBI/IG Ha TUMCHTOBATa MHAYCTpPHUS.
7.17. Nikolov, A., Kostov, V., Petrova, N., Tsvetanova, L., Vassilev, S., Titorenkova, R..
Sunflower shells biomass fly ash as alternative alkali activator for one-part cement based on
ladle slag. Ceramics, 8, 3, MDPI, 2025, ISSN:2571-6131, DOI:10.3390/ceramics8030079, 79.
SJR (Scopus):0.44, JCR-IF (Web of Science):2 Q2 (Web of Science) Jlunk.
Abstract: This study explores the synergistic potential of ladle slag (LS) and sunflower
shell fly ash (SSFA) in alkali-activated binder systems, focusing on their chemical and
mineralogical characteristics and the influence of SSFA addition on the mechanical
performance of LS-based pastes. X-ray fluorescence and XRD analysis revealed that LS is
rich in CaO and latent hydraulic phases such as y-belite and mayenite, while SSFA is
dominated by K>O, SOs, and KCI/K2SO4 phases, reflecting its biomass origin. Infrared
spectroscopy and thermal analysis confirmed the presence of carbonate, hydroxide, and

16



hydrate phases, with SSFA exhibiting more complex thermal behavior due to volatile-rich
composition. When used alone, LS produced weak binders; however, a 10 wt% SSFA
addition tripled compressive strength to nearly 30 MPa, indicating a significant activation
effect. Further increases in SSFA content led to strength reduction, likely due to increased
porosity and excess salts. Microstructural analysis showed that SSFA promotes the
formation of AFm phases such as Friedel’s salt and hydrocalumite, altering hydration
pathways and enhancing early strength through chemical activation and carbonation
processes. The findings highlight the potential of combining LS and SSFA as a sustainable
binder system, offering a waste-derived alternative for low-carbon construction materials.
Huxomnos, A., Koctos, B., Ilerposa, H., LIBeranoBa, Jl., Bacunes, C., Tutopenkona, P. Jlersaima
nemneJ oT omoMaca oT CIBHYOIVICAOBH JIIOCIIH KATO AJITEPHATHBCH AJIKAJCH aKTHUBATOP 3a
€THOKOMIIOHEHTEH IIMMEHT HAa OCHOBAaTa HAa HLJIAaKa 0T cToMaHoJesipcka koga. Ceramics,
2025, 8(3), 79. MDPI. ISSN: 2571-6131. DOI: 10.3390/ceramics8030079. SJR (Scopus): 0.44;
JCR Impact Factor (Web of Science): 2; Q2 (Web of Science).
Pe3iome: Tosa H3CJICABAHC pasrjckKia CHHCPIrudHudg IMITOTCHUHWAJI Ha OUIaKkaTa OT
cromanosesipcka koga (ladle slag, LS) u nersmara memen oT CIBHUOTIICIAOBU JTFOCITH
(sunflower shell fly ash, SSFA) B ankanHO akTHBUpaHU CBBHP3BAIM CHCTEMH, KaToO
AKICHTHT € NOCTABCH BBbPXY TCXHUTC XUMHWYHU U MHUHCPATIOKKU XAPAKTCPUCTHUKU, KAKTO
" BbpPXY BJIMAHUCTO HA ,Z[O6aB}IHeTO Ha SSFA BBPXY MCXAaHUYHUTC CBOICTBA Ha I1aCTH Ha
ocHoBata Ha LS. PentrenodmnyopecuentHust ananu3 (XRF) u mpaxoBara peHTreHOBa
mudpaxius (XRD) nokasar, ue LS e 6orata Ha CaO u cbabpika JIAaTEeHTHO XHJIPaBIMYHU
¢azu, xato y-0enut u maiieHut, nokato SSFA ce xapaktepusupa ¢ BUCOKO ChIbPKaHUE
Ha K:0O, SOs u ¢asu KCI/K:SOs, xoero oTpassiBa HeliHHUs OHOMAacoB MPOU3XO/I.
I/IH(bpaqepBeHaTa CIICKTPOCKOIINA U TCPMHUYHUAT AHAIN3 MOTBBPIKAABAT HAJIUYUCTO Ha
KapOOHATHU, XUAPOKCUTHH U XUApaTHU (azu, kato SSFA nposiBsBa no-cioKHO TEPMUYHO
MOBEACHHUC IOpaau ooratus CH Ha JETINBU KOMIIOHEHTH CHCTAaB. HpI/I CaMOCTOATECIIHO
n3noisBade LS (I)OpMI/Ipa CBBbp3Balllkid MaTCpraIn C HUCKA AKOCT, HO Z[OG&BS[HCTO Ha 10
teri.% SSFA Boau 10 TOUTH TPUKPATHO YBEIMUYEHHUE Ha SIKOCTTa Ha HATUCK /10 6au3o 30
MPa, koero cBuAeTeicTBa 3a 3HauMTeNeH akTuBupaml edext. [lo-HaTtaThIIHOTO
yBeIn4yaBaHe Ha Chabpkanueto Ha SSFA Boau 10 HamansiBaHe Ha SIKOCTTA, BEPOSITHO
BCJICACTBHUC Ha IIOBHIIICHA MMOPBO3HOCT u HaJIN4YHUeC Ha HU3JINIITHU COJIN.
MuKpoCTpyKTYpHUST aHaIN3 1OKa3Ba, ye SSFA ctumynupa obpazyBanero Ha AFm ¢asu,
KaToO COJITa Ha d)pnz[en H XUJAPOKAITYMHUT, KOUTO IMMPOMEHAT MEXAaHU3MHUTC HA XUApaTalrusa
1 1oJ100psiBaT paHHATa SIKOCT Ype3 XMMUYHO aKTUBUPAHE U MPOLECH Ha KapOOHM3AIMsL.
[TonydyenuTe pe3ynratu noauepraBar noreHuana Ha komOuHupaneTo Ha LS u SSFA 3a
pa3paboTBaHE Ha YCTOWYMBH CBBP3BAIIM CHUCTEMH, MPEACTABISIBAIIM AITEPHATHBA,
6a3HpaHa Ha OTnagb4Hu MarCpuaiv, 3a I[MPOU3BOACTBOTO HA HHUCKOBBIJTICPOAHU
CTPOUTCIIHU MaTCpHUAJIN.
7.18. Petkova, V., Mihaylova, K., Serafimova, E., Titorenkova, R., Tsvetanova, L., Trikkel, A..
Impact of High Energy Milling and Mineral Additives on a Carbonate—Quartz—Apatite
System for Ecological Applications. Materials, 18, 15, MDPI, 2025, ISSN:1996-1944,
DOI:10.3390/ma18153508, 3508. SJR (Scopus):0.614, JCR-IF (Web of Science):3.2 Q2 (Web
of Science) JIunk.
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Abstract: In this study, high-energy milled (HEM) samples of natural phosphorites from
Estonian deposits were investigated. The activation was performed via planetary mill with
Cr-Ni grinders with a diameter of 20 mm. This method is an ecological alternative, since
it eliminates the disadvantages of conventional acid methods, namely the release of gaseous
and solid technogenic products. The aim of the study is to determine the changes in the
structure to follow the solid-state transitions and the isomorphic substitutions in the anionic
sub-lattice in the structure of the main mineral apatite in the samples from Estonia, under
the influence of HEM activation. It is also interesting to investigate the influence of HEM
on structural-phase transformations on the structure of impurity minerals-free
calcite/dolomite, pyrite, quartz, as well as to assess their influence on the thermal behavior
of the main mineral apatite. The effect of HEM is monitored by using a complex of
analytical methods, such as chemical analysis, powder X-ray diffraction (PXRD),
wavelengthdispersive X-ray fluorescence (WD-XRF) analysis, and Fourier-transformed
infrared (FTIR) analysis. The obtained results prove the correlation in the behavior of the
studied samples with regard to their quartz content and bonded or non-bonded carbonate
ions. After HEM activation of the raw samples, the following is established: (i) anionic
isomorphism with formation of A and A-B type carbonate-apatites and hydroxyl-
fluorapatite; (ii) solid-phase synthesis of calcium orthophosphate-CaHPO4 (monetite) and
dicalcium diphosphate-p- Ca2P207; (iii) enhanced chemical reactivity by approximately
three times by increasing the solubility via HEM activation. The dry milling method used
is a suitable approach for solving technological projects to improve the composition and
structure of soils, increasing soil fertility by introducing soluble forms of calcium
phosphates. It provides a variety of application purposes depending on the composition,
impurities, and processing as a soil improver, natural mineral fertilizer, or activator.
[TetkoBa, B., Muxaiinosa, K., Cepadumona, E., Turopenkona, P., lIBeranoBa, Jl., Tpuxen, A.
Brnusaue Ha BHCOKOCHepFHﬁHOTO CMHJIaHC U MHUHCPAJIHHUTEC I[O63.BKI/I BBpPXY Kap6OHaT—KBapI_I—
armaTHTHA CHCTEMa 3a eKOJOTW4HU mpuioxenus. Materials, 18, 15, MDPI, 2025, ISSN: 1996-
1944, DOI: 10.3390/mal18153508, 3508. SJR (Scopus): 0.614; JCR-IF (Web of Science): 3.2; Q2
(Web of Science).
Pe3rome: B HacTos1110TO M3ClieIBaHE ca aHATTU3UPAHU IPUPOIHU POCHOPUTH OT ECTOHCKU
HAXOJIMIIA, aKTUBUpaHH upe3 BUcokoeHepruitHo cmuiane (High-Energy Milling, HEM).
AKTHUBalMsTa € U3BbpIlEHA B IulaHeTapHa MenHuna ¢ Cr—Ni Menemu Tena ¢ auaMersp 20
mm. To3u MCTO NPCACTaBIsABA CKOJIOTHYHA aJITCpHATUBA HA TPAAUIUOHHUTE KNUCCIIMHHU
TEXHOJIOTHUH, TBU KaTo CJIIMMHUHHUpAa TEXHUTEC OCHOBHU HEAOCTATbIM — OTACIISIHCTO HaA
ra3000pa3Hy ¥ TBHPAM TEXHOTEHHU MPOIyKTH. LlenTa Ha n3cneaBaHeTo € ga ce yCTaHOBSIT
CTPYKTYpHUTE U3MEHEHUs, J1a C€ MPOCIeAST TBbpA0(]ha30BUTE MPEXOaAU U U30MOP(HHUTE
3aMCCTBAHUS B aHHMOHHATAa IMOAPCHICTKA Ha OCHOBHHA MHHEpATI allaTUT B €CTOHCKUTE
dbochoputu mon BB3AciicTBHeTo Ha HEM aktuBamusta. OcBeH TOBa € M3CJIEIBaHO
BiaustHueTo Ha HEM BBpXy cTpyKTypHO-(a3zoBUTE TpaHCchHOpMAIMM HA ChI'BTCTBAIINUTE
MHUHCpAIN — I(aJ'H_[I/IT/ILOJIOMI/IT, INUPUT U KBApILl, KaKTO U TAXHOTO BBSHCﬁCTBHC BBpPXY
TCPMUYIHOTO NOBCACHUC Ha alaTuTra. E(bCI(T’bT oT BHCOKOCHCpFHﬁHOTQ CMUJIAHE €
MMpocCiICACH 4Ype3 KOMIUICKC OT aHaJIMTUYHHW MCTOAW, BKIIHOYUBAIIKM XHWMHUUYCH aHAJIN3,
IpaxoBa pEHTIeHOBa Tudpakuus (PXRD), BBJIHOIUCIIEPCUOHEH
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pentreHoduryopecuenter ananus (WD-XRF) u undpadepsena cnekrpockonus ¢ Oypue
tpanchopmarus (FTIR). [Tonyuenure pe3yaraTd mokas3BaT sSCHO M3pa3eHa 3aBUCUMOCT
MCXKAY IMOBEACHUETO HA U3CICABAHUTE HpO6I/I, CbAbPIKAHUCTO HAa KBAPI[ 1 HAJIMYHUCTO HA
CBBP3aHU WJIM HECBBbp3aHW KapOoHaTHU HoHM. Cinenq HEM akTuBanusara Ha CypoBUTE
npoOu ca yctaHoBeHH: (1) aHMOHEH N30MOpHU3bM ¢ 00pa3yBaHe Ha KapOOHAT-allaTUTH OT
tiun A u A-B, kakTo U xuapokcui-(iayopanatut; (i1) TBbpAo(da3eH CUHTE3 Ha KaJIIHEB
opropochar — CaHPO. (monerntr) w mgukammueB nudochar — p-CaP207; (iii)
OpUONM3UTEIIHO TPUKPATHO TIOBUIIABAaHE HAa XWUMHUYHATa PEAKTUBOCIIOCOOHOCT
BCIIEICTBME Ha yBenuueHara pazrBopumoct ciuen HEM akrtuBaumsTa. M3non3zBaHuaT
MCTO/J HAa CYX0 CMHJIAHC € IIOAXOAA] ITOAX0A 3a pCAIM3UPaHC HAa TEXHOJIOTUYHHU PCHICHU A,
HAaCOYEHU KbM NOJOOpsABaHE HAa ChCTaBa M CTPYKTypaTa Ha MOYBUTE WM MOBHUINABAHE HA
TSAXHOTO TJIOJOPOJIME Upe3 BhBEXKIaHE HAa pa3TBopuMHU hopmu Ha kamueru docdartu. B
3aBUCUMOCT OT CbCTaBa, IPUMCCUTC U HAYWHA HAa o6pa60TKa MaTCpUAIIBT MOXKE J1a HAMCPU
IIPHUIIOKCHUC KAaTO HOI[O6pI/IT€JI Ha IIOYBH, €CTCCTBCH MHUHCPAJICH TOP WUJIK aKTUBATOP.
7.19. Hubenova, Y., Hubenova, E., Chorbadzhiyska, E., Sbirkova-Dimitrova, H., Tsvetanova, L.,
Slavcheva, E.. Simultaneous gold and silver recovery in microbial fuel cells operating in a
short-circuited mode. Journal of Power Sources, 626, Elsevier, 2025, ISSN:0378-7753,
DOI:10.1016/j.jpowsour.2024.235775, 235775. SJR (Scopus):1.784, JCR-IF (Web of
Science):7.9 Q1(Web of Science) Jluuk.
Abstract: We suggest a novel bioelectrochemical approach for simultaneous precious
metals recovery from Au(l)- and Ag (l)-dithiosulfate complexes with equivalent
concentrations of Ag*™ and Au* in a two-chamber microbial fuel cell. The graphitized paper,
used as a cathode, was short-circuited with the bioanode of a sediment microbial fuel cell
thus operating the system as a microbial electrochemical snorkel without additional energy
input. The generated current, the cathodic, and the anodic potentials were continuously
recorded. Cyclic voltammetry was carried out as a fast method for the determination of the
ion concentration depletion in the catholyte. The bimetallic deposits on the cathode surface
have been characterized by scanning electron microscopy, X-ray photoelectron spec
troscopy, energy-dispersive X-ray spectroscopy, powder X-ray diffraction, etc. It was
established that the silver and gold particles are deposited at zero valence state only under
polarization in proportion 0.89:1.00 on the cathode. The Au-Ag recovery of 96.7 + 3.3 %
was achieved for 24h of operation in short-circuited mode, and the cathodic efficiency
approached 100 %. The obtained bimetallic deposits reveal better performance as electro
catalysts for hydrogen evolution reactions compared to deposits obtained from the
individual thiosulfate com plexes of both metals suggesting their combined use as modified
cathodes.
Xy6enosa, I., Xy6enosa, E., Yopbamxkuiicka, E., Coupkosa-Jumutposa, X., I[Beranosa, JI.,
CnaBueBa, E. EnHOBpeMeHHO M3BJIMYAaHE HA 3J1aTO H CPeOpPO B MUKPOOHH I'OPUBHHU KJICTKH,
padoTelnu B pe;xuM Ha Kbco cheaqunenue. Journal of Power Sources, 626, Elsevier, 2025, ISSN:
0378-7753, DOI: 10.1016/j.jpowsour.2024.235775, 235775. SIR (Scopus): 1.784; JCR-IF (Web
of Science): 7.9; Q1 (Web of Science).
Pe3ome: B HACTOAIIOTO U3CJIICABAHC € MPCAJIOKCH HOB 6I/IOCHCKTpOXI/IMI/I‘{CH moaxona 3a
CAHOBPCMCHHO H3BJIMYAHC Ha 6J12[1“0p0,[1HI/I METaJIn OT ,Z[I/ITI/IOC}/J'I(I)aTHI/I KOMIIJICKCHU Ha
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Au(l) m Ag(l) ¢ exkBuUBaJICHTHM KOHIIEHTpanuu Ha Ag" u Au* B IBykamMepHa MUKpPOOHA
roOpruBHAa KJICTKA. Fpa(bI/ITI/ISI/IpaHaTa XapTus, U310JI3BaHA KAaTO KAaTO/d, € CBbp3aHa Ha KbCO
C 6H0aHoz[a Ha CEAMMCHTHA MI/IKp06Ha ropuBHa KJICTKa, KaTO I10 TO3W HAYHUH CHUCTEMATA
(GYyHKIIMOHHpAa KaTO MHUKPOOCH eJEKTPOXMMHYEH IIHOpXed 0e3 HeoOXOJAMMOCT OT
AOI'BJIHUTEIICH CHCPIUCH BXO. FeHepI/IpaHI/IHT TOK, KaKTO W KaTOAHUAT MW AHOIHHAT
ImoTeHIHalI, ca PpETrucCTpupaH HCIPEKHBCHATO. L[I/IKJ'II/I‘IHaTa BOJITaMIICPOMETPUA €
HU3II0JI3BaHa KaTo 6’bp3 MCTO 3a ONpCACIAHC HAa HaMaJIABAHCTO HAa KOHLCHTpalHATa Ha
MOHHUTE B KAaTOJIUTA. HonyquHTe OMMeETaIHU OTJIaraHus BBpPXY NOBBPXHOCTTA HA KATOAA
ca XapakTepU3MpaHU Upe3 CKaHupamla eleKkTpoHHa Mukpockonus (SEM), pentrenona
¢doroenexktponna  cnektpockonus  (XPS),  eHeprogucnepcMoOHHa — PEHTIEHOBA
cnekrpockonus (EDS), npaxoBa pentrenosa audpaxmus (PXRD) u npyru ananutuyau
METOJIU. Y CTAHOBEHO €, Y€ TPH MMOJSIPU3ANHS BBPXY KaToJ[a Ce OTIIaraT 4acTUIU OT Cpedpo
M 3J1aTO CAMHCTBCHO B HYJICBA CTCIICH HAa OKHCJICHHUC, IPU CHOTHOLICHUC Ag:Au =
0,89:1,00. 3a 24 gyaca paboTa B peKUM Ha KbCO ChEAMHEHUE € MOCTUTHATO M3BJIMYaHE Ha
Au-Ag B pa3mep Ha 96,7 *+ 3,3 %, kato kaTtogHara epexTuBHOCT goctura nmouru 100 %o.
HOJIy‘-IeHI/ITC OMMeETaIHU OTJIaraHus II0Ka3BaT HO-II06pI/I CJICKTPOKATAJIMTUYHU CBOIiCTBa
IIpU peaknusAaTa Ha OTACIAHC Ha BOAOPOL B CPABHCHHUC C OTJIaraHUsATA, MOJYUYCHHU OT
HUHAUBUAYAJTHUTC ,Z[I/ITI/IOCYJ'I(I)&THI/I KOMIIJICKCH Ha JBaTa MCTalla, KOCTO IIpCAllroJiara
BB3MOKHOCTTA 34 TAXHOTO CbBMECTHO HU3II0JI3BAHEC KAaTO MO,Z[I/I(I)I/II_II/IpaHI/I KaToau.
7.20. Lazarova, H., Tsvetanova, L., Barbov, B., Vladimirova, S., Aleksandar, N..
Characterization of Copper-Modified Clinoptilolite for the Photocatalytic Removal of Congo
Red Dye from Wastewater. Crystals, 16, 1, MDPI, 2026, ISSN:2073-4352,
DOI:10.3390/cryst16010032, 32. SJR (Scopus):0.486, JCR-IF (Web of Science):2.4 Q2 (Web of
Science) JIMHK.
Abstract: In this study, the photocatalytic performance of natural clinoptilolite was
enhanced through copper modification, achieved via ion exchange followed by KOH-
induced precipitation, leading to materials with different copper speciation.
Physicochemical characterization using WDXRF, PXRD, FTIR and N2 physisorption
revealed a transition from exchanged Cu?* species at low loading to the formation of
copper-bearing phases such as brochantite, Cu(OH)2 and CuO at higher alkalinity. The Cu-
modified samples were evaluated for the photocatalytic degradation of Congo red under
UV irradiation. Among them, sample NZ-Cu3 exhibited the highest activity, achieving
approximately 91% dye degradation within 30-40 min. Kinetic analysis demonstrated that
the degradation process is better described by the pseudo-second-order model, indicating
that chemisorption plays a dominant role. Radical scavenger experiments revealed that
photogenerated holes (h+) are the primary reactive species responsible for dye degradation,
while hydroxyl radicals contribute to a lesser extent. The enhanced photocatalytic
performance is attributed to the synergistic effect of photocatalytic degradation, improved
charge separation and the presence of surface copper species, highlighting Cu-modified
clinoptilolite as a promising low-cost photocatalyst for wastewater treatment.
Jlazaposa, X., LiBeranoBa, JI., bap6os, b., Bnanumuposa, C., Hukonos, A. Xapakrepuzupane
Ha MOZII/[(l)l/IIII/[paH ¢ Med KIMHONTUJIIOJIHUT 3a (l)OTOKaTa.]II/lTI/I‘IHO OTCTpaHdABaHE Ha
oarpmioro Konro yepBeno or ornagpunm Boau. Crystals, 16, 1, MDPI, 2026, ISSN: 2073-
4352, DOI: 10.3390/cryst16010032, 32. SJR (Scopus): 0.486; JCR-IF (Web of Science): 2.4; Q2
(Web of Science).
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Pe3srome. B HaACTOAIIOTO H3CJICABAHC (bOTOKaTaJ'II/ITI/I‘IHaTa AKTUBHOCT Ha IIPUPOJACH
KIMHOMTUJIONUT € TOBHINEHA Ype3 MOIU(UIIMPAHE C MEJl, OCBIIECTBEHO MOCPEICTBOM
fIOHOO6M€H, IMOCJICABAaH OT yTasiBaHE C KOH, KOC€TO BOAMW A0 IIOJTy4YaBaHCTO Ha MaTCpHaIn
¢ pasnuuHu  ¢opmMu  Ha Meld. DHU3MKOXMMHYHOTO  XapaKTEepU3HpaHE  upe3
BBJIHOAKCTIEpCHOHEH peHTreHoduryopecuenter anam3 (WD-XRF), mpaxoBa peHTreHOBa
mudpakus (PXRD), uadpauepsena ciekrpockonus ¢ @ypue tpanchopmanus (FTIR) u
N2-puzucopbuus mokasBa mpexosl oT oomeHenu Cu?* MOHM MPHU HHUCKO ChABPIKAHHME Ha
MeJ KbM 00pasyBaHe Ha MeAChabpxkamm (azu, karo opomantut, Cu(OH): u CuO, npu
II0O-BHCOKa aJIKaJIHOCT. HOJ’Iy‘leHI/ITe Cu-MOI[I/I(bI/ILII/IpaHI/I HpO6I/I ca MH3CICIBAaHU IIO
OTHOIICHHE Ha (POTOKATATUTUYHOTO pasrpaxaane Ha 6arpuinoro Konro yepseno nog UV
obnpuBane. Cpen Tsax npobata NZ-Cu3 nmokas3Ba Hali-BUCOKAa aKTUBHOCT, KaTO OCUTYpPsIBa
npubmusutenno 91% pasrpaxaane Ha 6arpuinoTo B pamkute Ha 30—40 min. Kunernynusr
aHaJIu3 II0Ka3Ba, Y€ IMPOHCCHT Ha pa3rpaxxjaHc CC OIIMCBa Haﬁ-ﬂ06pe C IICCBAOBTOpPHU
MopAAbLK, KOCTO IIOKa3Ba, 4e XeMI/ICOp6HI/IHTa urpac BoACIIa pOJii. EKCHCpI/IMeHTI/ITe C
YJIOBUTENN Ha PaIUKalld Pa3KpUBaT, ue (POTOreHepUPAHHUTE MONOKUTETHH npa3sHunu (h')
Ca OCHOBHHUTC AKTUBHHU 4YaCTHIIKM, OTTOBOPHHU 34 PA3rpaXaAaHCTO Ha 6anI/IJIOTO, JOKaTo
XUAPOKCHIIHUTC paduKaId MaT II0-MaJIbK IIPHHOC. Hoz[o6peHaTa (I)OTOKaTaJ'II/ITI/I‘lHa
AKTUBHOCT C€ IBJDKM HAa CUHEPTUYHUA €()eKT MKy (HOTOKATATUTHYHOTO pasrpak/iaHe,
HO-G(l)CKTI/IBHOTO pasaciiHe Ha CICKTPUYHHUTC 3apsaad W HAJIUMYUCTO Ha MCIHU BUIOBC
BbPXY MOBBPXHOCTTA, KOETO Ompeneist MoauduuupaHus ¢ MeJ KIMHONTUIIONUT KaTo
ICPCIICKTUBCH HI/ICKO6IOI[>I(CT6H (I)OTOKaT AJIM3aTop 3a NPEUYUCTBAHC HA OTIIAAbYHU BOJIH.
7.21. Zaharieva, K., Titorenkova, R., Kostov-Kytin, V., Karakashkova, P., Yordanova, 1.,
Todorova, P., Tsvetanova, L.. Composite Catalysts Based on Manganese Carbonate Ore for
Environmental Ozone Decomposition and Decolourization of Malachite Green Dye.
Environments, 13, 1, MDPI, 2026, ISSN:2076-3298, DOI:10.3390/environments13010011, 11.
SJR (Scopus):0.831, JCR-IF (Web of Science):3.7 Q1(Scopus) JIuHk.
Abstract: Environmental pollution from ozone and wastewaters containing dyes from
various industries is an important problem for humanity. In this study, novel composite
catalysts based on manganese carbonate ore from the Obrochishte deposit, Bulgaria, were
used successfully in two environmentally relevant catalytic processes—the ozone
decomposition and photocatalytic decolourization of Malachite Green (MG) dye under UV
illumination. Manganese carbonate ore/NiO, manganese oxides, and silver-containing
composites were synthesized via co-precipitation, followed by calcination at 500 -C or
hydrothermal treatment at 160 °C, and then thermal treatment. The phase and elemental
composition, structure, morphology, and textural characteristics of the obtained composites
were investigated using powder X-ray diffraction analysis, wavelength-dispersive X-ray
fluorescence, Fourier-transform infrared spectroscopy, scanning electron microscopy,
nitrogen adsorption—desorption isotherms, and the BET method. The materials exhibit a
mesoporous structure. The results established that the thermally treated MnCO3 ore/NiO,
manganese oxides, and Ag-containing composites demonstrate a higher catalytic efficiency
for the removal of ozone (85%, 93%, and 99%) in comparison with hydrothermally treated
analogues—79%, 66%, and 98%, respectively. The thermally treated manganese carbonate
ore/silver-containing composite exhibits the highest photocatalytic ability (83% degree of
decolourization of MG dye) compared to the other investigated catalysts.
3axapueBa, K., TuropenkoBa, P., KocrtoB-Kutun, B., Kapakamxona, II., ﬁopﬂaHOBa, n.,
Tonoposa, II., LiBeranoBa, JI. KoMno3uTHu KaTaJu3aTOPU HA OCHOBATA HA MAHIaHOBA
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Kap0OHATHA pyIa 32 eKOJIOTMYHO pa3rpakiaHe HA 030H U 00e3LBeTsBaHe HA 0ArpuJoOTO
MaJIaXUTOBO 3ejgeHo. Environments, 13, 1, MDPI, 2026, ISSN: 2076-3298, DOI:
10.3390/environments13010011, 11. SJR (Scopus): 0.831; JCR-IF (Web of Science): 3.7; Q1
(Scopus).
Pe3tome: 3amMbpcsBaHETO HA OKOJIHATA CPela C O30H M OTHAJABYHH BOIM, CHABPIKALIU
Oarpuia OT pa3IMyHH WHAYCTPHUH, MPEACTABIABA BAXEH MPOOJIEM 32 4OBEUYECTBOTO. B
HACTOAIIOTO M3CJIEIBAaHE HOBU KOMIIO3UTHM KaTalu3aTOPH HAa OCHOBaTa Ha MAaHTaHOBA
kapOoHaTHa pyaa ot Haxoaumero O6pounie, bparapus, ca U3Moa3BaHu yCIEIIHO B /1BA
€KOJIOTMYHO 3HAYMMU KaTaJUTHYHU MpoIieca — pa3rpaxk/iaHe Ha 030H U (DOTOKATATUTHYHO
obe3nBeTsiBaHe Ha 6arpuoTo ManaxutoBo 3eneHo (MG) mox UV o6mpuBane. Kommosutu
Ha OCHOBaTa Ha MaHraHoBa kapOoHatHa pyna/NiO, MaHTaHOBU OKCHUIU U
cpeOpoCchAbpKAIIM KOMIIO3UTH Ca CHHTE3MPAHM Ype3 ChbyTasBaHE, IOCIEABAHO OT
kanquaupane npu 500 °C wnm xuaporepmanna odpadotka mpu 160 °C, a cien ToBa
TepMuYHa 00paboTka. Da30BUAT U €JIEMEHTHHUAT ChCTaB, CTPYKTypaTa, MOPQOIOTHATA U
TEKCTYPHHUTE XapaKTEPUCTUKH Ha MOJYyYEHUTE KOMIIO3UTHU Ca U3CIEABAHM Ype3 MpaxoBa
peHTreHoBa IUQPAKINSA, BBHIHOBOAUCIEPCHOHEH PEHTTEHO(IYOPECIEHTEH aHaln3,
uH(ppauepBeHa crekTpockonus ¢ Dypue TpaHchopMalus, CKaHUpAIA EIEeKTPOHHA
MUKpPOCKOIHS, a30THH aJCOpOLMOHHO-AecOopOunoHHN u3oTtepmu u  Mmeroga BET.
[TonydyeHnure MaTepuanu mpUTEkKaBaT ME30MOpecTa CTpyKTypa. PesynraTure nmokaspar, e
TEPMHUYHO 00pabOTEHUTE KOMIIO3UTH Ha OCHOBaTa Ha MaHTaHOBa kapOoHatHa pyna/NiO,
MaHTaHOBU OKCUJIH U CPeOPOCHABPIKAIIN KOMIIO3UTH MPOSBABAT MTO-BUCOKA KaTaTUTHYHA
e(eKTUBHOCT TIpH OTCTpaHsBaHeTOo HAa 030H (85%, 93% wm 99%) B cpaBHEHHE C
XuaporepMaiHo oOpaboTeHuTe UM aHano3u (CboTBeTHO 79%, 66% u 98%). Tepmuuno
00paboTEeHHT CpeOPOCHABPIKAIL KOMIIO3UT Ha OCHOBAaTa HA MAHTAaHOBA KapOOHATHA pyAa
MposiBsiBa Hali-BUCOKa (OTOKAaTaTUTHYHA aKTUBHOCT (83% cTeneH Ha 00e3lBEeTsABaHE Ha
0arpusI0TO MaJIaxMTOBO 3€JIEHO) B CPAaBHEHUE C OCTAaHAJIMTE U3CJIE/IBAHN KaTalu3aTOPH.
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