Pe3tomeTa Ha ny6nukauum (Ha aHrIMACKU U O bNrapCcKu e3uK)
Ha gou. a-p Penn MoppaHosa
npeacTaBeHMU 3a yyacTue B KOHKypca 3a npodpecop

» Hay4Hu ny6nukayuu no xabunumauyuoHHuUs1 mpyao

1. M. Milanova, R. lordanova, K. Kostov, “Glass formation in the MoO3;-CuO-PbO
system”, J. Non-Cryst. Sol., 355 (2009) 379-385. Q1

eGlasses in the MoO;—CuO-PbO system are obtained at high cooling rates (10*-
10°K/s) and characterized using X-ray diffraction (XRD), differential thermal analysis
(DTA), infrared (IR) and X-ray photoelectronspectroscopy (XPS). Two glass formation
regions are determined: one with compositions having a high MoO3; content (50-80
mol%) and the other in the PbO-rich compositions (65-80 mol%). In the region of MoO3-
rich compositions, the building units of the amorphous network are MoOg, M0O, and
CuOq4 groups. For these high MoO3 contents and respectively low PbO concentrations,
the lead oxide is supposed to act as a network modifier while at high content PbO is
found to be the main glass network former. In latter case the structure of glasses is
formed by chains of PbO, (n= 3, 4) polyhedra, between which there are isolated MoOg4
and CuO,4 complexes. IR and XPS data reveal the existence of Mo—O-Mo, Mo—-O-
Me(Me’) (where Me = Cu?*, Cu'* and Me’ = Pb) and Me(Me’)-O—-Me(Me’) bonds in the
amorphous network. Surprising result is found for low PbO content (10 mol%) where the
lead oxide acts as glass network modifier: the actual MoO3; content drops strongly which
is accompanied with a significant increase of the actual CuO content with respect to
their nominal MoO3;—CuO composition. Such effect is not observed in PbO-rich
composition (70 mol%) where PbO has a role of network former.

1. M. MunaHoBa, P. MopmaHoBa, K. J1. KocToB, ,CTbknoobpasyBaHe B cucTemaTta
Mo0O3-CuO-PbQO*, J. Non-Cryst. Sol., 355 (2009) 379-385. Q1

» lMpunaraiikn BUCOKM CKOPOCTM Ha oxnaxaaHe (10%-10°K/s) ca monyuyeHu cTbkna B
cuctemata MoQO3-CuO-PbO. Ctbknata ca mnscnegBaHun ype3 PeHTreHoda3oB aHanms,
(PPA), andepeHumnanHo-TepmudeH aHanms (OTA), nHdppadepBeHa crnektpockonus (NY)
n PeHTreHoBa poToenekTtpoHHa cnektpockonusa (PPC). Onpenenenun ca gese obnactm
Ha CTbkrnoobpasyBaHe: edHa pas3nosiokeHa Mpu CbCTaBM C BMCOKO CbObPXKaHWE Ha
MoO3 (50-80 mol%) n BTOpa - B obnact oT cbCTaBum ¢ BUCOK npoueHT PbO (65-80
mol%). Cnopea WY-cnekTpanHuTe [aHHW, OCHOBHUTE CTPYKTYPHU  €4MHULM,
na3rpaxkgallm mpexara Ha cTbknaTa OoT nbpBarta obnact Ha CTbknoobpasyBaHe-6oraTa
Ha MoOs ca: MoOg, MoO4 n CuO,4 rpynn. Moxe ga ce npegnonoXxu, Yye 3a CTbkna c
BUCOKO CcbabpxaHne Ha MoOs 1 CbOTBETHO HUCKM KOHUEHTpauun Ha PbO, onoBHuAT
OKCcuA, OencTtBa KaTo moaudumkaTop Ha amopdHata mMpexaTa, AoKaTo MNpu CTbKra ¢
BMCOKO CbabpxaHMe Ha PbO To03nM okcug wusnbfHsBa ponata Ha OCHOBEH
CTbknoobpasyBaTten. B T03n cnyyan mpexaTa Ha CTbKnaTta Han-BeposATHO € uarpageHa
oT PbO, (n = 3, 4) Bepurn, mexay KouTo ca pasnonoxeHu nsonmpadn MoO,4 rpynu un
CuO4 komnnekcu. [aHHUTe OT MHMpayepBeHaTa U peHTreHoBaTa (POTOENEKTPOHHA
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crnekTpockonun gokaseat popmmpaHeTo Ha Mo — O — Mo, Mo — O — Me (Me ') (kbaeTo
Me = Cu?*, Cu'* u Me' = Pb) n Me (Me ') - O — Me (Me') Bpb3kn B amopdHaTa Mpexa.
YCcTaHOBEHO €, 4Ye B CbCTaBa Ha CTbKNa C HUCKa KoHueHTpauus Ha PbO (10 mol%),
KbAETO ONOBHUAT OKCMA [AenctBa kaTo Moaudmkatop Ha amopdHata Mpexa,
cbaobpkaHMeTo Ha MoOgs 3HaA4YMTENHO Ce MOHMXaBa, OOKATO CbAbpKaHMeTo Ha CuO
HapacTBa Mo OTHOLIEHWEe Ha TexHUsa HoMunHaneH cbectaB MoO3; — CuO. TakbB ehekT He
ce Habniogasa npu ctbkna Goratm Ha PbO (70 mol%), kbaeto PbO e ocHoBeH
Mpexoobpasysaren.

2. Y. Dimitriev, R. lordanova, “Non-traditional molybdate glasses”, Phys. Chem.
Glasses: Eur. J. Glass Sci. Technol. B, 50 (2) (2009) 123-132. Q2

e This review paper deals with the glass formation in molybdate systems and their
structure. The molybdate glasses have been mainly of academic interest as model
objects in relation to the fundamental questions of the glassy state. On the other hand,
these glasses posses a variety of specific properties, and now some of them are
potential candidates for technological applications: amorphous semiconductors, waste
storage, infrared transmission components, nonlinear optical devices, sensors,
reflecting windows, etc. The purpose of this paper is to present a survey of recent
results obtained by our research team and by other authors. The main difficulties in the
preparation of molybdate glasses are connected with the high crystallisation tendency
of the compositions because MoO3 is not able to form a glass itself at slow cooling
rates. Molybdate glasses have been obtained by our team introducing different kind of
components: modifiers (Me,O, MeO), glass network formers (B,O3), transition metal
oxides (V20s, Fe,03, WO3, CuO), heavy metal oxides (Bi,O3, PbO), rare earth oxides
(La203, Nd,03, Pr,03, Sm,03, Y,03). The molybdate layer structure is destroyed during
vitrification (changes of the middle range order) and mainly octahedral units, which are
corner or edge shared, build up the network of the glass compositions with high MoO3
content. Partial MoOg to MoO, transformations take place (changes in the short range
order). When the amount of MoO, tetrahedra without oxygen bridging bonds between
them reaches a critical concentration, the glass formation ability drastically deteriorates.
The Zachariasen’s rules about participation of the polyhedra with small coordination
number (tetrahedra) are not satisfied for these glasses. The glass structure was
compared with that of crystalline phases separated during the heat treatment of the
amorphous samples or by the obtained crystals from supercooled melts. The achieved
results are directed for the development of novel low melting glasses containing
sufficient amount of transition or rare earth metal ions.

2. Auko Jumutpues, Penun WMoppaaHosa, “HeTpagmumoHHn monnbaatHu ctbkna”, Phys.
Chem. Glasses: Eur. J. Glass Sci. Technol. B, 50 (2) (2009) 123-132.. Q2

P Tasn cratus pasrnexaga CTbkroobpasyBaHETO WM CTpykTypaTta Ha CTbkna B
monubaatHn cuctemn. MonmbaatHuTe CTbkna ca 00ekT NpeguMHO OT akagemMudeH
WHTEpeC, KaTo MOAENHU CUCTEMMU, CBbp3aHM C pellaBaHETO Ha QyHAAMEHTanHu
BbNPOCK Ha CTbKMOBMAHOTO cbCcTosiHMe. OT gpyra cTpaHa, Te3u CTbkna nputexasaT
peguua cneundu4HM CBOMCTBA U B NOCMNEAHO BpPEMe HAKOW OT TAX ca NOTEHUManHu
KaHauaaTn 3a nonyvyaBaHe Ha mMaTepuanu C NPaKTUYEeCKo NPUNOXKEHNE KaTto aMopdHU
NONynpOBOAHULN, CTHKIIOBUOHN MATPULM 3a CbXpaHEHME Ha pagnoakTUBHU OTNaabLUMm,
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ceH3opu, onTuyHuM untpu U ap. Uenta Ha ctatuata e ga obobwm n npencrasu
nocrnegHUTe pesyntaTi Ha HawaTa rpyna, KakTo M mnscnegBaHua BbpxXy MonunbaaTHu
CTbkna, nposedeHn oT pfgpyrn astopu. OcCHOBHaTa TPYAHOCT NpW CUHTE3a Ha
MonmbaaTHM CTbKa e BUcoKaTa KpuctanmsaumoHHa cnocobHOCT Ha cbeTaBuTe. MoO;
He MOXe [a ce 3aCTbKiM, CaMOCTOSATENHO MPU HUCKM CKOPOCT Ha oxnaxpaHe. B
HawaTa nabopaTtopusi ca CUHTE3MpaHU MonMBAaTHM CTbKNa B CUCTEMU C yyYacTue Ha
pas3fiv4HM  KOMMOHEHTM  KaTo:  moaudpumkatopn  (Me,O; MeO),  TUNUYHK
cTbknoobpasysatenu (B,03), okcnan Ha npexogHn metanu (Vo0s, Fe 03, WO3, CuO),
okcnan Ha Texkm metanm (BioOs, PbO) n okengn Ha pegkosemHn enemeHtn (LaOs,
Nd;O3, PryOs3, Smy03, Y203). YcTaHOBEHO €, 4Ye B MOSlydYeHUTe CTbKNa, crnoecrtarta
monubaaTtHa CTpykTypa ce paspylaBa (npomeHs ce 6nuskua nopsabk). MpexaTa Ha
CTbKnaTta C BMCOKO CcbabpaHue Ha MoOs e m3rpageHa ¢ yvyacTmeTo nNpeguMMHO Ha
MoOg okTaegpu cBbp3aHM C obwm BbpxoBO unuM pbboBe. [lokaszaHa e YacTuyHa
TpaHcgopmauua Ha MoOg B MoO, TeTpaeapu ¢ HamansBaHe Ha CbAbpPXaHMETO Ha
MoOs3 (npomsiHa B 6nunskmna nopsaabk). MoO4 rpynute nmaT usonupaH xapakrep (He ce
dopmupat Mo-O-Mo Bpb3kM). HatpynBaHeTo Ha ronam 6pon usonupanm MoO,
TeTpaenpu BnoLwlaea CTbknoobpasysallata cnocOOHOCT Ha CbCTaBuTe. YCTAHOBEHO €,
ye CTpykTypaTa Ha MonubaaTHUTE CTbKNa He yAOBNEeTBOpsiBa KNacuyeckus Moaen 3a
dopmMupaHe Ha aMopdHM MpPEeXu, WU3rpageHn OT MeTan-KUCNopoAHM TeTpaeapwu
(MeQg4). TlMocturHatMTe OT HaAc pes3ynTaTtM BbpXy CUHTE3a W CTPyKTypata Ha
MonmMbaaTHM CTbKNa ca HaCOYeHN KbM pa3paboTBaHe Ha HOBM HUCKO TOMMMWU CTbKNa C
BMCOKO CbAbpXaHWe Ha OKCUAM Ha MNpexogHW MeTanuM KU OKCUAM Ha penKo3eMHU
enemMeHTun.

3. Y. Dimitriev, R. lordanova, L. Aleksandrov, K. Kostov, “Boromolybdate glasses
containing rare earth oxides”, Phys. Chem. Glasses: Eur. J. Glass Sci. Technol. B, 50
(3) (2009) 212-218. Q2

e Glasses in the MoOs-La,03-B,03; and MoO3—Nd,03—-B,03; systems were obtained
between 20 and 40 mol% Ln,O3; (Ln=La, Nd). A liquid phase separation region was
observed near the MoO3—B,0; side for compositions containing below 20 mol% Ln,Os.
New original glasses containing between 45 and 70 mol% ZnO were prepared in the
MoO3—Zn0O-B,03; system. The amorphous phases were characterised by x-ray
diffraction (XRD), differential thermal analysis (DTA), UV-VIS, infrared spectroscopy
(IR), x-ray photoelectron spectroscopy (XPS) and scanning electron microscopy (SEM).
According to the DTA data, the thermal stability drastically decreased in glasses with a
high MoO3; content. Most of the glasses were transparent in the visible region. Structural
models of the glass networks are suggested on the basis of IR and XPS spectroscopic
studies. It was established that BO3 (1380 cm™") and BO,4 (1100-950 cm™") units and
isolated MoO,4 (870-840 c¢cm™") groups build up the borate glass network, while MoOg
units (band at 880 cm™") form the molybdate glass network for compositions with a high
MoOg3 content (80—-90 mol%). Different types of microheterogeneities in the range of
stable liquid phase separation were determined. The reason for the immiscibility was
explained by the low tendency to generate mixed Mo—O-B bonds at the expense of B—
O-B and Mo—O-Mo bridges.



3. A. Oumutpues, .P. I7Iopp,a|-|osa, J1. AnekcaHgpos, Kp. J1. Koctos, ,bopomonubaatHum
CTbKNa, CbAbpXalln okcuam oT peakun 3emHu enemeHtn®, Phys. Chem. Glasses: Eur.
J. Glass Sci. Technol. B, 50 (3) (2009) 212-218. Q2

4 B cucremute MoOsz—La,03-B,03 n MoO3—Nd,03-B,03; ca nonyyeHn cTbKna,
cbabpxawm mexay 20 un 40 mon.% Ln,O3 (Ln = La, Nd). HabniogaBaHa e obnact Ha
TeYHo-(ha3oBO pascnosiBaHe (nukBauusl) 6nm3o p[o crtpaHata MoOs-B,O; B
TpubrbnHata pasoBa guarpama, npu cbertasu, cbabpxawm nog 20 mol% Ln,Os. B
cuctemata MoO; — ZnO - B,03 ca CWUHTE3MpaHM HOBM OpUrMHANHKM CTbKNa,
cbabpxawmn mexay 45 n 70 mol% ZnO. AMopdHUTE hasn ca oxapakTepusmpaHu C
PeHTtreHdasos aHanua (P®A), oudepeHuymnanHo-TepmudeH aHanus (OTA), YB-sugmuma
criekTpockonuda, uHgpadepseHa cnektpockonua (MY), PeHTtreHoBa ¢oToenekTpoHHa
cnektpockonna (P®C) u ckaHupawa enektpoHHa wmukpockonua (CEM). Cnopepg
AaHHuTe ot [TA, cTbknaTa ¢ BUCOKO cbabpaHne Ha MoOs ce xapakrepusmpaT Hain-
HUCKa TepMu4Ha ctabunHocT. loBeyeTo CTbKNa ca Npo3payHn BbB BuaumMarta obnact
Ha cnekTbpa. Ha 6a3ata Ha Y n POC cnekTpockoncku nacneaBaHns ca nNpeanioxXeHn
CTPYKTYPHU MOZENWN Ha aMopHUTE Mpexu. YcTaHoBeHo e, e BO3 (1380 cm™ 1), BO,
(1100-950 cm™ ') rpynu 1 usonupaHn MoO, (870-840 cm™ ') TeTpaenpu usrpaxaoat
MpexaTta Ha 6opaTHuTe cTbkna. MoOg okTaeapu (MBuua npu 880 cm ~ 1) ca OCHOBHU
CTPYKTYPHM €AVHLM B MpexaTa Ha CbCTaBu CTbKNa C BUCOKO CbAbpKaHMe Ha MoOsj
(80-90 wmon.%). HabnwpgaBaHn ca pasnuyHn BKMOOBE MMUKPOXETEPOreHHOCTU B
obnactta Ha nukBauus. MNMpunymHaTa 3a nuKBaumaTa ce 06ACHABa C HUCKaTa TeHAEHUNS
3a reHepupaHe Ha cmeceHn Mo — O — B Bpb3ku 3a cmeTka Ha B — O — B 1 Mo — O — Mo
MOCTOBE.

4. L. Aleksandorov, T. Komatsu, R. lordanova, Y. Dimitriev, “Study of molybdenum
coordination state and crystallization behaviour in MoO3-La,03-B,03 glasses by Raman
spectroscopy” J. Phys. Chem. Sol., 72 (2011) 263-268. Q2

4 The ternary MoOs—La,03—-B,03 glasses containing a large amount of MoO3 (10—
50 mol%) are prepared, and their structure and crystallization behavior are examined
from the Raman scattering spectrum measurements and X-ray diffraction analyses. It is
found that the glass transition and crystallization temperatures and the thermal stability
against crystallization decrease with increasing MoOj3 content. It is suggested that the
main coordination state of Mo®" ions in the glasses is isolated (MoO,)* tetrahedral units
giving strong Raman bands at 830-860 and 930 cm™ . It is found that the crystalline
phases in the crystallized glasses are mainly LaMoBOg and LaB3Ogs, and the main
crystallization mechanism in MoOs-La,03-B,03; glasses is surface crystallization.
LaMoBOgs crystals are found to give strong Raman bands at 810-830 and 910 cm™.

4. 1. Anekcangpos, T. Komatcy, P. MopgaHoBa, A. [Qumutpues, “UscnensaHe Ha
KOOPANHALMOHHOTO CbCTOSAHME Ha MonMbaeHa U KpUCTanuM3aumMOHHOTO NOBeAEHWE Ha
cTbkna B cuctemata MoOs;-La,03-B,0; 4pe3 PamaHoBa cnektpockonus”, J. Phys.
Chem. Sol., 72 (2011) 263-268. Q2

> CuHTeanpanm ca TpukoMnoHeTHn MoOs—-La,03—B,03 CTbkna, cbabpXalum
ronamo konudectBo MoOj; (10-50 mol%), n e uscnegBaHa TaAXHaTa CTPYKTypa WU
KpucTanusaumoHo noBeadeHne 4pe3 PamaHoBa cnektpockonus wun PeTtreHodasos
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aHanu3. YCTaHOBEHO e, Ye TemrnepaTypuTe Ha 3acTbKisiBaHe M Kpuctanusauus, u
TepMMyHaTa CTabunNHOCT Ha CTbKraTa HamansBaT C yBenvMyaBaHe Ha CbObpXKaHWETO
Ha MoOs. MpeanonoxeHo e, Ye Mo®" itloHMTe B CTbKNaTa NPUCHLCTBAT KaTO M3OMNMpPaHH
(MoO4)* TeTpaedpuyHU Tpynu, C XapaKTEPUCTUYHW VBWUM B PamaH crnekTpute npu
830-860 M 930 cm®. LaMoBOg n LaB3Os ca OCHOBHUTE KpucTanmHu asm,
noeHTuuuMpaHn B PeHTreHoBUTE CNEeKTpM Ha KpucTanusmMpaHu CTbkna, a
NOBBPXHOCTHA KpUCTanmnsaumsa € OCHOBHUAT KpucTanu3aunoHeH mexaHnsbMm B MoOs—
La,03-B,03 cTbknata. YcTtaHOBEHO e, 4e KpuctanHata ¢dasa LaMoBOg ce
xapaKkTepuanpa cbC CUMHK MBMLUM B PamaH cnektpute npu 810-830 1 910 cm™.

5. L. Aleksandrov, T. Komatsu, R. lordanova, Y. Dimitriev, “Structure study of MoO3-
Zn0-B,03 glasses by Raman spectroscopy and formation of a-ZnMoO,4 nanocrystals”,
Opt. Mater., 33 (2011) 839-845. Q1

> Molybdenum oxide (MoOs3)-containing glasses of xM0O3—50ZnO—(50-x) B,O3 (x
= 10, 20, and 30) are prepared using a conventional melt quenching method, and the
glass structure and crystallization behaviour are clarified. It is found that the thermal
stability against crystallization of the glasses decreases drastically with increasing MoO3
content. The main valence of Mo ions in the glasses is found to be Mo®" from X-ray
photoelectron spectroscopy measurements. The Raman bands observed at 860 cm™
and 950 cm™ suggest that the coordination state of Mo ions in the glasses is mainly
(MoO,)* tetrahedral units. All glasses examined in this study give the formation of o -
ZnMoQO, as the initial crystalline phase. In particular, 30M0o0O3-50Zn0O-20B,03 glass
shows the bulk crystallization of a-ZnMoO,4 nanocrystals with a diameter of 5 nm. The
crystallized glasses consisting of Eu®**-doped ZnMoO, crystals are synthesized, and
enhanced photoluminescence emissions (i.e., the quantum yield is 9%) due to the 4f
transitions *Dg—'F; (J=0-4) of Eu®'ions is observed.

5. JI. AnekcaHgposB, T. Komartcy, P. IZop,anOBa, A. Oumntpues, “CTpyKTypHO
nacnegBaHe Ha ctbkna B cuctemata MoO3—Zn0O-B,03; upe3 PamaHoBa cnekTpockonums
n nonyyasaHe Ha a-ZnMoO,4 HaHokpucTann”, Opt. Mater., 33 (2011) 839-845. Q1

P Mpunaraiikv MeToaa Ha NpeoxnageHaTta CTonumka ca nonyyYyeHn monubaaTHu cTbkna
cbeC cbcTaB XMoO3-50Zn0O- (50-x) B,O3 (x = 10, 20 n 30) n ca nacnegBaHu TsxHaTa
CTPYKTYpa W KpUCTanuM3auuMOHHO roBeJeHne. YCTaHOBEHO €, 4Ye TepMmudHaTta
CTabMMHOCT Ha CTbKMaTa HamansiBa 3Ha4YNTENHO C yYBenMyYaBaHe Ha CbAbpXXaHMETO Ha
MoOs;. Ypes PeHTreHoBa OTOENEKTPOHHA CMEKTPOCKONUS € [JokasaHo, ue
MONMOAEHOBMTE MOHWM NPUCHLCTBAT B CTbKNaTa BbB BUCLUA CTEMEH HA OKUCNEHWE -
Mo®*. B PamaH cnekTpu Ha cTbknaTta ce Habnogasat usuum npu 860 cm™ n 950 cm™,
TMNMYHM 3a (MoO4)®TeTpaeapuyHu eavHuum. o-ZnMoO, e MbpBMYHATa KpUcTarHa
(asa, KOSATO ce OTAens Npu KpucTanu3auus Ha BCUYKM CTbKNa B uM3crnegBaHaTta
cuctema. Mpu cTbKNO ¢ HOMUHanNeH cbetaB 30Mo0O3-50Zn0-20B,03; ce Habnwgasa
obeMHa KpucTtanusaumsa Ha HaHokpuctanu oT a-ZnMoO, ¢ gvametbp 5 nm. Ypes
NPUHYOMTENHA KpUCTanM3auus ca MoflydeHW CTbkna, cbabpxawm Eu® - potupanu
kpuctanu ot ZnMoQ,, ¢ noBuweHa hoToNyMUHECLEeHUUS (T.e. KBaHTOB fobmB oT 9%)
Abnxalla ce Ha 4f npexoaute °Do — 'Fy (J = 0—4) B Eu®" itoHn.



6. R. lordanova, L. Aleksandrov, A. Bachvarova-Nedelcheva, M. AtaalLa, Y. Dimitriev,
“Glass formation and structure of glasses in B,O3-Bi,0O3-M0oO3; system”, J. Non-Cryst.
Sol., 357 (2011) 2663-2668. Q1

» The purpose of this paper is to study the glass formation tendency in the ternary
system B,03;—Bi,0O3—Mo0O3; and to define the main structural units building the
amorphous network. A wide glass formation area was determined which is situated near
the Bi,O3—B,03 side. A liquid phase separation region was observed near the
MoO3;—B,03; side for compositions containing below 25 mol% Bi,O; and their
microheterogeneous structure was observed by SEM. The phase formation was
characterized by X-ray diffraction (XRD). By DTA was established the glass transition
temperature (Tg) in the range of 380-420°C and crystallization temperature (Tx) vary
between 420 and 540°C. The main building units forming the amorphous network are
BO3 (1270 and 1200 cm-1), BO4 (930-880, 1050-1040 cm™), MoO, (840-760 cm™)
and BiOg (470 cm’l). It was proved that Bi,O3; favors the BO3;—BO, transformations
while MoO3 preserves BO3 units in the amorphous network.

6. P. Vlopp,aHOBa, JI. AnekcaHgpos, A. bwvuBapoBa-Hepgendesa, M. Ataanna, A.
Oumntpues, “CtbknoobpasyBaHe UM CTpykTypa Ha CTbkKnata B cucrtemata
B,03;—Bi,03—Mo003”, J. Non-Cryst. Sol., 357 (2011) 2663-2668. Q1

P Llenta Ha Tasu paboTa e ga ce m3crnedBa TeHOEHUMsITA KbM CTbKooOpasyBaHe B
TPUKOMMNOHEHTHaTa cuctema B;03—Bi,03—MoO3; n ga ce ycTaHOBAT OCHOBHUTE
CTPYKTYPHU €AnHMUM, n3rpaxgalum amopdgHata mpexa. OnpegeneHa e wmnpoka obnact
Ha CTbkroobpasyBaHe, KOATO ce Hamumpa B Onmu3oct go crtpaHaTta Bi,Os3—B,03; B
TpubrbnHata asoBa Auarpama. HabniwogaBa ce yyacTbk Ha TeyHo ¢as3oBoO
pascrosiBaHe npu cbCTaBu pasnonoxeHn 6nmn3o ao crtpaHata MoO3-B,0O3; cbabpxalum
nog 25 mol% B,03, 4YMATO MUKPOXETEepOreHHa CTPyKTypa € YCTaHOBeHa 4pes3
CKaHupalla enektpoHHa Mukpockonus (CEM). ®dasoobpasyBaHeTo B cuctemaTta
B,0O3;—Bi,03—Mo00O3; e wu3scnegBaHo 4pe3 PeHTreHo-dpasoB aHanua (P®PA). Ypes
andepeHumanHo-tepmmyeH aHanm3 (OTA) ca onpedeneHn OCHOBHUTE TepMWUYHU
napamMeTpu Ha NonyyYeHUTe CTbKMa KaTo: TemnepaTypa Ha 3acTbknssaHe (Tgy), KOATO e
B AnanasoHa 380-420°C u TemnepaTtypata Ha kpuctanusaums (Tx) KOATO Bapupa
mexay 420 n 540°C. OCHOBHUTE CTPYKTYPHU eanHuuuM, copmupawum amopdHarta
Mpexa, ca BO3 (1270 n 1200 cm™ %), BO, (930-880, 1050-1040 cm™ 1), MoO, (840—760
cm™ ') n BiOg (470 cm™ ). [okasaHo e, ye npuchcTBMeTo Ha Bi,O3 6naronpuaTcTea
TpaHcdopmaumsaTa BO; — BO,4, gokato B npucbetene Ha MoOj3, konmyecTBoTo Ha BO3
eavHMUMTE B amopdHaTa Mpexa ce 3anassa.

7. M. Markova-Velichkova, R. lordanova, Y. Dimitriev, “Glass formation in the V,0s-
MoO3-ZnO system, Phys. Status Solidi C, 8 (11-12) (2011) 3159-3162. Q3

e Glass formation region in the V,05-M003-ZnO system was determined using low
cooling rates (10% K/s). The glasses were obtained in the central part of the system from
compositions containing 10-65 mol % V,0s, 10-65 mol % MoO3; and 10-50 mol % ZnO.
The amorphous and crystalline phases were characterized by x-ray diffraction (XRD),
differential thermal analysis (DTA) and infra-red spectroscopy (IR). According to DTA
data the glass compositions with molar ratio of the components nearto 1:1:1 are more
stable against crystallization. Structural models for V,05-M00s-ZnO glasses were
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suggested on the basis of IR spectral investigation, and by comparing with the data of
known crystalline structures. It was established that VOs groups associated in layers or
chains, isolated V,07; pyrovanadate units and MoOg groups are the main structural units
creating amorphous networks. ZnO depolymerizes vanadate and molybdate amorphous
networks.

7. M. MapkoBa-Benunukosa, P. MopaaHoBa, A. [Oumutpues, “CtbknoobpasyBaHe B
cuctemarta V,05-M0o0O3-ZnO*, Phys. Status Solidi C, 8 (11-12) (2011) 3159-3162. Q3

» Mpy Huckn ckopocTM Ha oxnaxaaHe (102 K/s) e onpegeneHa obnactta Ha
cTbknoobpasysaHe B cucrtemata V,05-M003-ZnO. [lonyyeHn ca cCTbkna B
LeHTpanHata 4YacT Ha cuctemarta oT CcbCTaBu, cbabpxawm 10-65 mon.% V,0s, 10-65
Mon.% MoO3; n 10-50 mon.% ZnO. AMopdHUTEe U KpucTanHuTe dasn ca uscreaBaHu
ype3 PeHTtreHogasoB aHanu3 (P®PA), audepeHumanHo-tepmudeH aHanus (OATA) u
nHdpadepBeHa cnektpockonua (UY). CvrnacHo OTA gaHHUTE, CTbKNata ¢ MOMapHoO
CbOTHOLWlEHMEe Ha kKoMmnoHeHTMTe 1. 1. 1 ce xapakTepusmpaT C MNO-BUCOKa
KpuctanusauynoHHa ctabunHoct. Ha 6asaTta Ha WY cnekTpanHOTo m3cneaBaHe un 4pes
CpaBHsABaHe C AaHHUTE Ha U3BECTHU KPUCTarnHW CTPYKTYpPU ca NpennoXeHn CTPYKTYPHU
MOJenun, onucealun Mpexata Ha norydeHuTe cTbkna B cuctemata V,0s5-Mo03-ZnO.
YcTaHOBEHO €, Yye B CTpyKTypaTa Ha cTbknata npucbctBaTt VOs rpynu, CBbp3aHu B
cnoese unun Bepurn, nsonuvpann V,0; nuposaHaTHu eguHuum n MoOg rpynun. ZnO
Aenonuvepusnpa BaHagatHata u monmbaaTHa amopgHN MpPeEXH.

8. M. Milanova, R. lordanova, L. Aleksandrov, M. Hassan, Y. Dimitriev, “Glass
formation and structure of glasses in the ZnO—Bi,03—W0O3;—Mo0O3; system”, J. Non-
Cryst. Sol., 357 (2011) 2713-2718. Q1

¢ The glass formation region in the ternary ZnO—Bi,O;—WO3 system is determined by
melt quenching technique (cooling rates 10—10%K/s). New original glasses are obtained
in a narrow concentration range with high WO3; content (60—75 mol%). Homogeneous
glasses of the composition (100-x)[0.2Zn0O-0.3Bi,03-0.5WO3]xM00O3, were obtained
between 20 and 60 mol% MoOs. Characterization of the amorphous samples was made
by x-ray diffraction (XRD), differential thermal analysis (DTA) and infrared spectroscopy
(IR). The thermal stability of glasses decreases with the increasing of MoO3; content.
The glass transition temperature, T4, varies between 340-480°C, while the
crystallization temperature, Ty, varies between 388-531°C. The tungstate glasses
possess higher crystallization temperature (Tx over 500°C) in comparison with the other
vanadate and molybdate non-traditional glasses. The glass network is realized by
transformation of three-dimensional structure of WOg3 into a layered one, consisting
mainly of WOg units. We supposed that the network of quaternary glasses is built up by
MoQO,4, MoOg and WQOs. At low concentration ZnO and Bi,O3 facilitate the disorder in the
supercooled melts, while at high concentration stimulate crystallization processes.
These oxides belong to the intermediate ones.

8. M. MunaHoBa, P. WoppaaHoBa, J1. Anekcangpos, M. XaccaHn, A. OumuTpues,
CTbknoobpasyBaHe M CTpyKTypa Ha cTbknarta B cuctemata ZnO—Bi,O3—WO3—MoOs3,
J. Non-Cryst. Sol., 357 (2011) 2713-2718. Q1

» Mo MeToaa Ha NpeoxnageHaTta CTOMWrKa (CKOPOCTW Ha oxnaxgaHe 10-107 K/s) e
onpegeneHa obnactta Ha CTbkrnoobpasyBaHe B TPWUKOMMOHeHTHaTa cuctema ZnOs-
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BioO3-WQO3. [MonyyeHn ce HOBW OpPUrMHaNHU CTbKNa B TeCEeH KOHLEHTpauMOHEH
WHTepBar OT CbCTaBu C BUCOKO CbabpxaHne Ha WOz (60-75 mon.%). CuHTe3npaHu ca
N XOMOreHHU CTbKMa Ype3 npeoxnaxnaHe Ha CTONUIKM ¢ HoMuHanHu cectasm (100 — x)
[0.2Zn0-0.3Bi,03:0.5W03]-xM0oO3, kbgeto x= 20 =+ 60 w™mon% MoO:s.
XapaktepuanpaHeto Ha amopHuTe obpasum € HanpaBeHo 4pe3 PeHTreHdasos
aHanuna (P®A), audepeHumanHo-tepmmyeH aHanm3  (OTA) wn  wnHppavepseHa
cnektpockonua  (MY). YctaHoBeHO e, 4Ye TepMmuyHaTa  CcTabunHOCT  Ha
YETUPUKOMMOHEHTHUTE CTbKIa HamarnsBa C yBeNuMyaBaHETO Ha CbAbpXaHWeTo Ha
MoOs. TemnepartypaTa UM Ha 3acTbknsasaHe, Ty, Bapupa mexay 340-480°C, nokaTo
TemnepaTyparta Ha Kpuctanusaums, Ty, e mexay 388-531°C. BondpamaTHuTe cTbKa
nMaTt no-Bucoka Temnepatypa Ha kpuctanmsaumsa (Tx Hag 500° C) B cpaBHeHue C
Apyrute BaHagatv n monvbaaTtHUTe HeTpaaMUMOHHM CTbKna. MpexaTa Ha cTbknaTa ce
dopmupa 4pes TpaHchopMmupaHe Ha TpumamepHata cTpyktypa Ha WOgs B cnoecta
CTPYKTYypa, cberoswa ce rmasHo oT WO eguHuum. MNpegnonara ce, 4e mpexara Ha
YETUPMKOMMOHEHTHUTE CTbKMa € m3rpageHa ¢ ydactmeto Ha MoO,4, MoOg 1 WOe. B
HUCKM KOoHUeHTpaumm ZnO wun Bi,O3 ynecHsiBaT ©Oesnopsigbka B npeoxnageHuTte
CTOMWIKN, @ NPU BUCOKN KOHLIEHTPALUKN CTUMYNMpaT NpoLecuTe Ha Kpuctanuaaums.

9. L. Aleksandrov, T. Komatsu, R. lordanova, Y. Dimitriev, “Raman spectroscopy study
of structure of WO3-La,03-B,03 glasses with no color and crystallization of LaBWOg”,
Opt. Mater., 34 (1) (2011) 201-206. Q1.

e Glasses with the nominal compositions of XWO3-25La,03:-(75-X)B203 (mol%) with x =
15, 25, and 50 were prepared using a conventional melt quenching method, and their
structure and crystallization behavior were examined from Raman scattering spectra
and X-ray diffraction analyses. The glasses are colorless in the visible light region and
give the optical band gap energy of 3.49-3.61 eV. The glass transition and
crystallization temperatures and the thermal stability against crystallization decrease
with increasing WO3 content. The strong Raman bands at 840 and 940-960 cm™
suggest that the main coordination state of W®" ions in the glasses is isolated (WO4)*
tetrahedral units. The formation of WOg octahedral units is also suggested in the
glasses with high WO3 contents. The main crystallization mechanism in the glasses is
the surface crystallization, and the glass of 50W03-25La,03-25B,03 shows the
crystallization of LaBWOgs single phase. The present study proposes that
WO3;-La,03-B,0; glasses and crystallized glasses are very interesting as optical
functional materials.

9. N. AnekcaHgpos, T. Komatcy, P. NopaaHoBa, A. QumuTpues, ,M3cnegsaHe Ha
CTPyKTypaTa Ha npo3padHu cTbkna ot cuctemata WOs3-La,03-B,O3; 4ype3 PamaHoBa
cnekTpockonusa n kpuctanusaums Ha LaBWOg", Opt. Mater., 34 (1) (2011) 201-206. Q1.
» Upes meToaa Ha npeoxrageHaTa CToMNMMKka ca CUHTE3VpaHW CTbkia ¢ HOMUHArHM
cbetaBn XWO03-25La,03-(75-x) B,O3 (Mon.%) ¢ x = 15, 25 n 50 n e unacneasaHa
TAXHaTa CTPYKTypa M KpUcTanu3aunmoHHO noBedeHne 4pe3 PamaHoBa cnekTpockonus u
PeHTtreHodasoB aHanma. CTbknarta ca npo3padHn BbB Buaumarta obnact Ha cnektbpa
C WwMpuHa Ha 3abpaHeHaTa 30Ha Egq mexay 3.49 u 3.61 eV. TemnepaTypute Ha
3acCTbKNsiBaHe M KpuUcTanusauusa Ha cTbknaTta v KpuctanusauMoHHaTa UM cTabunHocT
HamanaBaT C yBenuyaBaHe Ha cbabpxaHueto Ha WOs. CunHute umBuum B PamaH
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cnekTpuTe npy 840 n 940-960 cm™ nokaseaT, ye W®" iioHnTe npucbcTBaT B CThKIATA
OCHOBHO o, hopmaTa Ha usonupanm (WO,)* TeTpaeapuyHmn rpynn. B cTbkna ¢ BUCOKO
cbabpXkaHne Ha WOj3; ce npegnonara cbwo un Hannume Ha WOg okTaegpw.
[MoBbPXHOCTHA KpuUCTanuMsauuss € OCHOBHUS KpuUCTanu3auMoOHeH MexaHu3bM B
nacnegBaHuTe CTbkna. [JokaszaHO e MpoTU4aHeTO Ha MOHOasHa Kpuctanumsauus ¢
otaensiHeTo Ha LaBWOg kaTo KpucTtanHa ¢asa B CTbkNo cbC cbeTtaB 50WO3-25La,03-
25B,03. HactoawoTto wm3cnegBaHe nokasBa, 4Ye  MOSlydeHUTe CTbKa W
CTbKMoOKpucTanum obpasum B cuctemata WO;3-La,03-B,O3 ca WMHTEpecHM KaTo
YHKUMOHANHM ONTUYHM MaTepuanm.

10. L. Aleksandrov, R. lordanova, Y. Dimitriev, N. Georgiev, T. Komatsu, “Eu*" doped
1La,03:2W03:1B,03 glass and glass—ceramic”, Opt. Mater., 36 (2014) 1366-1372. Q1
eIn WO3—La,03—B,03 system, glasses were obtained in the region between 20 and 30
mol% La,03. A liquid phase separation region was observed near the WO3—B,03 side.
A glass with nominal composition 50W03:25La,03:25B,03; doped with Eu,O3; was
synthesized by melt quenching method. The obtained glass was characterized by X-ray
diffraction (XRD), differential thermal analysis (DTA), UV-vis, infrared spectroscopy (IR)
and photoluminescence spectroscopy (PL). According to the DTA data, Eu®* ions
decrease the glass transition temperature from 621 C to 574°C and crystallization
temperature from 690 C to 677°C. Structural model for the glass network was
suggested on the base of IR and UV-vis spectral investigations. It was established that
WO, and WOg structural units (620-960 cm™) and BO5; and BO, polyhedra (1050-1380
cm™) build up the glass network. During vitrification, partial transformation of WO, to
WO and BO;3; to BO4 was proved. The quenched glass is transparent in the visible
region and exhibits typical absorption bands of Eu®" ions due to the 4f transitions Dy —
7Fj (i = 0-4). A glass—ceramic consisting of LaBWOg:Eu** nanocrystals with enhanced
photoluminescence emissions is synthesized. The intensity of emission increases
drastically in the glass—crystalline sample compared with the glass and polycrystalline
sample.

10. J1. AnekcaHgpos, P. I7Iop.qa|-|03a, A. Aumutpumes, H. Neoprues, T. KomaTcy, “

Eu® potupanm 1La,03: 2WO3: 1B,03 CTbKIO U CcTbKokepamuka”, Opt. Mater., 36
(2014) 1366-1372. Q1

» B cucremata WOs3-La,03-B,0O3 ca nonyyeHu crtbkna B obnactra mexay 20 n 30
Mon.% La,Os. bnu3o go crpaHata WO3-B,O3; B TpubrbnHata ¢asoBa Agnarpama ce
Habnogasa obnact Ha TeyHoas3oBO pascrosiBaHe (nmBaumd). o meToga Ha
npeoxnageHaTa CTONWUKa € CUMHTe3UpPaHO CTbKMO C HoMuHaneH cbctaB S50WOs3:
25L,03:25B,03, potupaHo ¢ EuyO3;. [lony4eHOTO CTBLKNO € wu3cneaBaHoO C
peHTreHogasoB aHanu3 (PDA), audepeHumnanHo-tepmmnyeH aHanus (OTA), YB-suguma
crnekTpockonusi, UMHgpadepBeHa cnekTpockonus (UY) wn  doTtonymumHecueHTHa
cnektpockonus (PL). CwbrnacHo paHHuTe oT  DTA, Eu®*" iioHuTe noHwxasaT
TemnepaTypata Ha 3acTbknsBaHe oT 621° C pgo 574° C wn TemnepaTtypaTta Ha
Kpuctanmsaums ot 690° C go 677° C. Bb3 OCHOBa Ha Ha cnekTpanHuTe nacnenBaHus C
YB-BngmMma crnektpockonus n nHgpavyepBeHa CNekTPOCKONUS € npeasioXeH CTPYKTYpPeH
mMogen Ha amopdHaTta Mpexa, Cnoped KOWTO OCHOBHWUTE CTPYKTYPHU eauHUUN,
M3rpaxJally MpexaTa Ha nonyqeHoTo cTbkno ca WO, u WOg (620-960 cm™) n BO3 1
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BO, (1050-1380 cm'l) nonvegpwn, B pasnuyHo CbOTHOLLEHNE B 3aBUCMMOCT OT CbCTaBa.
Mony4YeHOTO CTLKMO e Npo3payHo BbB BuAMMATa obnacT 1 nokasea TunnyHu 3a Eu®*
MOHM abcopbumoHHM uBMUW, AObKawm ce Ha 4f npexogute SDO—)7FJ' g = 0-4).
CuHTesupaHa e CTbKNokepaMmuka, C roBuwWeHa (OTONYMUHECLIEHTHA eMUCKus,
cbabpxaLla HaHokpuctanm oT LaBWOg Eu®'. MHTeHsnBHOCTTa Ha eMUcUsiTa HapacTea
ApacTU4HO B CTbKNO-KpucTanHata npoba B CpaBHEHME CbC CTbKieHata W
nonukpucTanHaTta npoowm.

11. M. Milanova, R. lordanova, K. Kostov, Y. Dimitriev, “X-ray photoelectron
spectroscopic studies of glasses in the MoO3-Bi,O3 and MoO3;-Bi,O3-CuO systems”, J.
Non-Cryst. Sol., 401 (2014) 175-180. Q1

e The local structure and the connectivity in the amorphous network of glasses from
MoO3-Bi,03 and MoO3-Bi,O3-CuO systems have been studied by comparative analysis
of crystalline and amorphous phases using X-ray photoelectron spectroscopy.
According to the XPS data the amorphous networks of both glass systems consist
mainly of MoO, tetrahedra as well as of small amounts of MoOg octahedra. Based on
the Ol1s spectra analysis it was suggested that the MoOg octahedra are connected by
bridging Mo-O-Mo bonds, while the MoO, tetrahedra participate in the formation of
mixed type Bi-O-Mo bonds. The presence of mixed Bi-O-Mo bonds with a relatively
significant covalent character is crucial for the glass formation. Mainly Mo®" and Bi**
ions were detected in MoO3-Bi,O3 glasses and additionally Cu® and Cu?" ions were
observed in MoO3-Bi,O3-CuO amorphous samples. UV-visible diffuse reflectance
analysis confirmed the XPS data, revealing the presence of Mo®" Bi** and Cu?* ions in
the glasses. Formation of MoO,4 tetrahedral units (absorption band at 260 nm) in the
amorphous network was also found by optical absorption spectra. The role of MoO3 as
glass former was confirmed.

11. M. MunaHoBa, P. WoppaHoBa, K. J1. KoctoB, A. Jumutpues, ,doTOENEKTPOHHO
CMEKTPOCKONCKO m3cnegBaHe Ha ctbkna oT cuctemumte MoOs3-Bi,O3 1 MoOs3-Bi,Os-
CuO?”, J. Non-Cryst. Sol., 401 (2014) 175-180. Q1

eUpe3 cpaBHWUTENEH aHanM3 Ha (OTOENEKTPOHHUTE CNEKTPU Ha MoryvyeHuTe B
cuctemmte MoO3-BioO3 n MoOs3-Bi,O3-CuO cTbKkna cbC cnekTpute Ha monmbaaTtHu
KpucTanHu ¢pasu e macrnegBaHa fnokanHaTta CTpykKTypa M TUNOBETE BPb3KW, KOUTO ce
dopmupaTt B amopcdHata Mpexa. Pesyntatute nokaseat, ye MoO, TeTpaegpu ca
OCHOBHUTE CTPYKTYPHU e4MHULM B aMOPGHUTE MPEXN Ha CTbKraTa OT ABETE CUCTEMW.
Mankn konuyectBa oT MoOg OKTaegpu CbLWO MNPUCHLCTBAT B CTPyKTypaTa Ha
nscrneaBaHuTe CTbkna. Bb3 ocHoBa Ha aHanu3a Ha O1s POTONEKTPOHHUTE NUHUN Cce
npeanonara, 4e MoOg okTaegpuTe ca cBbp3aHu Ype3 moctoBn Mo — O — Mo Bpb3KY,
nokato MoO, TeTpaeapute yyactBat B obpadyBaHeTO Ha cMmeceHu Bi-O - Mo Bpb3Ku.
Hanununeto Ha 3gpasu, cmeceHn Bi — O — Mo Bpb3KM € OT pellaBawo 3HayYeHWe 3a
3acTbKNsSBaHeTo Ha cbeTaBute. Mo® * u Bi®* ioHu, npucbeTBat B MoO3-Bi,O3 cTbknaTa
n Mo®*, Bi**, Cu* n Cu?* ilonn ca HabnogaBaH B aMopdHM Npobu oT cuctemaTa
Mo00O3-Bi,03-CuO. AHanm3bT Ha CTbknaTta 4vpe3 AudysHo-oTpaxartenHa YB-snguma
CMeKkTpocKkonusi, MOoTBbpXKAaBa AaHHUTe OoT PeHTreHoBaTa  (POTOENEKTPOHHA
CMEeKTPOCKONWS!, AOKa3Bak1 NPUCHCTBUETO Ha oHu Mo® ¥, Bi**n Cu?* B nacnensaHute
cTbkna. ObpasyBaHe Ha MoO,4 TeTpaegpudHn eguHuum (abcopbumoHHa mneuua npu 260
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nm) B amopdHaTa Mpexa Cblo € NOTBbPAEHO WM OT ONTUYHMTE abcopbuMOHHMU
cnekTpu. [lokaszaHa e ponaTta Ha MoO3 KaTo OCHOBEH CTbKIooGpasyBaTen.

12. R. lordanova, M. Ataalla, M. Milanova, L. Aleksandrov, A. Staneva, Y. Dimitriev,
“Glass formation and structure of glasses in the WO3-ZnO-Nd,03-Al, O3 system”, J.
Non-Cryst. Sol., 414 (2015) 42-50. Q1.

eGlass formation ability in three different sections: WO3—ZnO-Nd,O3z; (100-x)
(08W0301Zn001Nd203)xAI203, x=5-30mol% and 9O(xW03yZnOsz203)1OAI203
from WO3-Zn0O-Nd,O3—Al,0O3 system is investigated by melt quenching technique.
Glasses are obtained from the compositions with a high WO3; content (65—-75 mol%).
Ac-cording to DTA data the glass transition temperature (Tg) is in the range 508-525°C
and the glass crystallisationtemperature (Ty) is around 600°C. Neodymium tungstates,
Al (WQO,)3, ZnWO, and WO3 are identified in the XRD patterns of quenched samples
beyond the glass formation region. The structure of glasses is studied by IR, Raman
and DR-UV-Vis spectroscopies. It is established that the amorphous network is built up
mainly by WOg octahedra, connected by W—-O-W bridges. This structure does not
satisfy the classical concept for the formationof an amorphous network which is built up
by MeQ, tetrahedra.

12. P. I7Iop.qa|-|osa, M. Ataanna, M. MunaHoBa, J1. AnekcaHgpoB, A. CtaHeBa, f.
Oumntpues, , CTbknoobpasyBaHe M CTPyKTypa Ha cTbkna B cuctemata WO3 — ZnO —
Nd2Os — Al,O3%, J. Non-Cryst. Sol., 414 (2015) 42-50. Q1.

» Upes meToga Ha npeoxnageHaTa CTonunka € W3cnedBaHa TeHOeHUMsTa KbM
CTbknoobpasyBaHe B Tpu pa3nunyHM ceyveHust oT cuctemata WO3-ZnO-Nd,0s5-Al,O3:
WO3; - ZnO — Nd;Os; (100-x) (0.8W03'0.1Zn0O"0.1Nd,05)xAl,03, x = 5-30 Mon.% u
90(xXWO0O3yZnO-zNd,03) 10Al,03. Nony4eHn ca cTbkna ¢ BUCOKO cbabpaHue Ha WO;
(65-75 mon.%). Cnopen paHHUTE OT AundbepeHuManHo-TepMuyHua ananusd (OTA),
TemnepartypaTa Ha 3acTbknaBaHe (Tg) Ha u3cneaBaHUTe CTbKna € B Anana3oHa 508—
525°C, a TemnepaTtyparta Ha kpuctanuaaums (Tx) e okono 600°C. B gudpakrorpamure
Ha npeoxnageHn obpasum n3BbLH obnactta Ha CTbkNnoobpasyBaHe ca naeHTUuUMpaHn
ANpakumoHHMTE nnkoBe Ha HeogumoBu Bondpamatn, ZnWO,, Al(WO4)2 n WOs;.
CTpykTypaTa Ha CTbknaTa e nscrnefBaHa C UH(ppayepBeHa cnekTpockonus, PamaHoBa
n andpysHo oTpaxartenHa YB — Buanma cnektpockonuu. YCTaHOBEHO e, Ye aMmopdHaTta
Mpexa e usrpageHo ocHoBHo oT WOg oktaeapu, cBbp3aHu ¢ moctoBn W — O — W
BPb3kM. Tasm CTpyKTypa He yOoBMeTBOpsiBa Kracuyeckns mogen Ha opmupaHe Ha
aMopdHU MpeXu, n3rpageHn ot metan-kmcrnopogHun tetpaeapu (MeOy).

13. R. lordanova, M. Milanova, L. Aleksandrov, A. Khanna, N. Georgiev, Optical
characterization of glass and glass-crystalline materials in the B,03-Bi,O3-La,O3 system
doped with Eu** ions®, Bulg. Chem. Comm., 48, Special Issue G2 (2016) 11-16. Q4

e Glass and glass-crystalline materials with nominal composition
55B,03-35Bi,03:10La,0O3 doped with 1mol% Eu,O3; were synthesized by melt
guenching method. Different phases were developed, applying several melting
temperatures. According to the XRD data, glass-crystalline materials containing LaBOs3
as crystalline phase were obtained at 1050°C and 1100°C, while X-ray amorphous
samples were prepared at 1200°C. Thermal parameters of the obtained glass samples
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were estimated by DTA analysis. It was found that the thermal stability of the glass
drastically increased with the addition of Eu,O3 (1 mol%). UV-Vis diffuse reflectance
spectrum showed that the quenched glass is transparent in the visible region.
LaBOs:Eu®* crystals enhanced red *Do—'F, photoluminescence emission of the glass—
crystalline samples as compared with the glass sample. This is due to the incorporation
of the active Eu** ions with low symmetry into the crystal phase.

13. P. C. Vlopp,aHOBa, M. K Milanova, J1. . Anekcangpos, A. KaHHa, H. ['eoprues,
,LONTUYHO OxapakTepuanpaHe Ha JoTMpanu ¢ Eu®" oHn cTbkna v CTbKNoKpUcTanHmu
mMaTtepuanu B cuctemarta B,03-Bi,O3-La,03, Bulg. Chem. Comm., 48, Special Issue G2
(2016) 11-16. Q4

e[lo meTOoda Ha npeoxnageHa CTOMUIKa, ca CUHTE3UPaHU CTbKNa U CTbKIOKPUCTarHN
mMatepuvanu ¢ HomuHaneH cbctaB 55B,0;335Bi,03-10La,03, gotvpanHn ¢ 1 mon.%
Eu,03. MNonyyeHun ca pasnuyHn dasn, B 3aBUCUMOCT OT NMpuUroXeHata Temnepartypa Ha
ToneHe. Cnopea AaHHWUTE OT PeHTreHoga3oBus aHanus, CTbKIIOKpUCTaHU MaTtepuanu,
cbabpxawwm LaBO3 kaTo kpuctanHa dasa ca nonyyenu npu 1050 °C n 1100 °C, gokaTto
npu 1200°C e cuHTe3anpaH PeHTreHo-amopdeH obpasey. TepMuyHuTe napameTpu Ha
noslyyeHMTe CTbKNa, ca onpegeneHn 4pes audpepeHumanHo-TepMuyeH aHanms.
YCTaHOBEHO €, Ye TepMuyHaTa CTabunHOCT Ha CTbKNO, cbabpXawo Eu,O3 gpactnyHo
HapacTBa. ONTUYHUTE CNeKkTpu, NokaseaT, Ye CTbKnata ca Npo3payHn BbB BMAMMATA
obnact Ha cnekTbpa. YCTaHOBEHO €, Ye CTbKINOoKpucTanHute obpasun, cbabpxalim
LaBOs:EU** ce XapaKTepusupaT C MoBULLEHA YepBeHa emucust Do—'F, B CpaBHEHWe
CbC CTbKNOTO. TOBa MOXe Aa ce OBSACHW C Mo-HUcKaTa nokarnHa cumetpusi Ha Eu®*
NOHWTE B KpUcTanHata gpasa B CpaBHEHME CbC CTHKIIOTO.

14. R. lordanova, M. Milanova, L. Aleksandrov, A. Khanna, “Structural study of glasses
in the system B,03-Bi,0O3-La,03-WO3”, J. Non-Cryst. Sol., 481 (2018) 254-259. Q1

e New multicomponent (100-(x-y)):(0.6B203-0.4Bi,03)-xLa,03-yWO3, x =0, 10; y =0 +
40 mol% glasses were obtained by melt quenching technique and its structure were
examined by infrared and Raman spectroscopies. Based on the obtained spectral data
it was suggested that in the absence of La,Os; tungsten incorporates into boro-
bismuthate network in small quantities through Bi** and B-O-W bonds are not formed.
Accumulation of Bi-O-W bonds stimulates crystallization processes. La,O3 is crucial to
connect tungstate units with boro-bismuthate glass matrix and to realize amorphous
network with their participation. It was supposedthat in glasses with higher WO3; content
(30 and 40 mol%) two inconsisted glass networks are formed bismuth-borate one built
up by BO3,BO,4, BiOg units and tungstate one, built up mainly by WOg. These networks
areinterconnected through lanthanum.

14. P. WNoppaHosa, M. MwunaHosa, J1. Anekcangpos, A. KaHHa, “CTpyKTypHO
nacnegBaHe Ha CTbkna B cuctemata B,03-Bio0O3-La,03-WO3”, J. Non-Cryst. Sol., 481
(2018) 254-259. Q1

» MNpunarankn MeToda Ha npeoxnageHata cTonuika Cca CUHTe3UpaHW HOBWU
MHOFOKOMMOHEHTHM CTbKIa cbe cbeTas (100 - (X - y))(0.6B,05°0.4Bi,03)'xLa,03'yWOs,
x =10, 10; y = 0 +40 mol% n e nacnegBaHa TaxHaTa CTPYKTypa 4pe3 nHdpayepseHa u
PamaHoBa cnekTtpockonuu. Bb3 OCHOBa Ha MONydYeHWTE CHeKTpanHW [aHHU ce
npegnonara, 4e B 0TCbCTBNETO Ha La,O3, BoNpambT ce Brpaxaa B 6opo-bucmyratHa
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Mpexa B Marku konuyectBa upes Bi®* nocpeacteom copmupaHeto Ha Bi — O- W
BPb3KM, JokaTo Bpb3kM B — O — W He ce obpasysat. HatpynsaHeTo Ha Bi — O- W
BPB3KM CTUMynMpa npouecute Ha Kpuctanu3dauus. NoTBbpaeHa e peluaBawiarta pons
Ha La,O3 3a CBbp3BaHETO Ha BonpamaTHUTE eamHMum ¢ 6opo-bucmyTaTHa CTbKeHa
mMaTpuua 1 3a peanuanpaHeTo Ha amopdHa Mpexa C TAXHOTO yyacTue. [Npeanonara
ce, Ye Mpu cTbKNarta ¢ nNo-Bucoko cbabpxkaHne Ha WO3 (30 1 40 mon.%) ce popmupat
ABE HECbBMECTMMWU aMOpPdHU Mpexn — Bopo-bucmytatHa, uarpageHa ot BOjz, BO,,
BiOs eguHmum n BondpamaTtHa, cbctaBeHa rnasHo oT WOg okTaegpu. Tesn mpexu ca
CBbp3aHn MOMeXay CU Ypes fnaHTaH.

15. M. Milanova, K.L. Kostov, R. lordanova, L. Aleksandrov, A. Yordanova, T. Mineva,
“Local structure, connectivity and physical properties of glasses in the B;03-Bi,O3-
La,03-WO3 system”, J. Non-Cryst. Sol., 516 (2019) 35-44. Q1

» Glasses of (100-(x+y)):(0.6B,03-0.4Bi,O3)-xLa,03-yWO3, x=0,10; y=0+40 mon.%
were prepared by melt quenching. Density measurements, thermal analysis, UV-vis
diffuse reflectance spectroscopy, X-ray photoelectron spectroscopy and the theoretical
modeling using Density Functional Theory were employed to identify the effect of WO3
content on the structural and physico chemical properties of these glasses. The glass
transition temperature and density increase steadily with increasing WO3; content, most
probably because of the formation of mixed Bi—-O-W and La—O-W crosslinks.The lower
band gap energy values show that the introduction of WO3; or La;O3 to 60B,03-40Bi,O3
glass increases the number of non-bridging oxygen species in the glass structure. The
photoelectron analysis aided by theoretical calculations discover that additionally to the
tetrahedrally coordinated W ions, most of the existing WOg octahedral units in glasses
with nominal WO3 content below 20 mol% are distorted, leaving practically the tungsten
ions in a quasi-tetrahedral coordination. At higher WO3; content (30-40 mol%) the
concentration of octahedrally coordinated tungsten atoms dominate strongly over those
of tetra-and quasi-tetra-coordinated W ions. Moreover, the comparison with appropriate
crystal standards allows offering a complete description of the existing bridging and
non-bridging linkages and their most likely O1s binding energies.

15. M. Milanova, K.L. Kostova, R. lordanova, L. Aleksandrov, A. Yordanova, T.
Mineva, ,JlokanHa cTpykTypa, TUNoBe BPbL3KA N (PU3NYHU CBOWCTBA Ha CTbKrata B
cuctemata B,03-BioO3-La03-WO3“, J. Non-Cryst. Sol., 516 (2019) 35-44. Q1

» Mo meToada Ha npeoxnageHaTa CTonuIka ca CMHTe3npaHu cTbkna cbe cbetas (100 -
(x +y))(0.6B,03'0.4Bi,03)'xLa,03yWO3, x = 0, 10; y = 0 - 40 mon.%. W3cneasaHo e
BnNnsHMeTo Ha WO3; BbpXy CTPYKTYPHUTE N (PM3MKOXMMUYHU CBONCTBA Ha Te3n CTbkna
ype3 M3MepBaHUS Ha NNbTHOCTTA, TepmumyeH aHanuad (DTA), oudysHO oTpaxaTesnHa
YB-Buanma cnektpockonusi, PeHTreHoBa ¢oToenektpoHHa cnektpockonus (PPC) un
TEOpPEeTU4YHO MogenvpaHe. YCTaHOBEHO €, 4e MNNbTHOCTTa M Temnepatyparta Ha
3acCTbKNsiBaHe HapacTBaT C yBenvMyaBaHe Ha cbabpxaHumeTo Ha WOj;, Han-BEepOSTHO
nopagn obpasyBaHeTo Ha cmeceHn Bi — O — W u La — O — W Bpb3ku. [No-Huckute
CTOMHOCTW Ha LuMpuHaTa Ha 3abpaHeHTa 3o0Ha (E4) nokassaT, Yye pgobassHeTo Ha WO3
mnn La,O3z kbm 60B,03'40Bi,O3 CTbKNO BOAWM OO0 HapacTBaHE Ha KOMMYECTBOTO Ha
HEMOCTOBW KMCNOPOAHM aToMu B amopdHaTa mpexa. Ypes XPS aHanus, komOnHupaH
C TEOPETUYHN U3YNCIIEHUNS, € YCTAHOBEHO, Y€ B CTPYKTypaTa Ha YETUPUKOMMNOHEHTHUTE
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cTbkna, cbabpxawm WO3; nog 20 mon.% npucbereat WO, 1 WOg rpynn. B Teaun
cbecTaBn cTbkna noseveto WOg okTaegpu ca cunHo gecopmmpanm n morat ga 6vaat
pasrnexgaHu Kato BondpamMoBM WMOHM B KBasnW-TeTpaegpudHa KMCIopoaHa
koopauMHaumda. Mpexata Ha cTbKrnata C Mo-BMCOKO cbabpXaHue Ha WO; (30-40
Mon.%) e pgomuHupaHa ot WO eovHuMuM, KaTto KONMMYEeCTBOTO Ha BondpamoBuTe
TeTpaeapn (WO,) u W®" ilonnTe B KBa3n-TeTpaedpuyHa KUCMOPOAHA KOOPAWHALMS €
3Ha4YUTENHO No-Marnko. Ypes cpaBHUTENEH aHanM3 C NOAXOASLLM KpUCTaNHM CTaHaapTH
€ NpeasioXXeHO MbfIHO ONUCAHWE Ha CbLUECTBYBaLUUTE TUMOBE BPb3KM U TEXHUTE HaW-
BepoATHN O1s cBBbP3BALLN EHEPTUMN.

> Hay4Hu nybnukayuu u3ebH xabunumayuoHHUsI mpyo

1. A. Batchvarova, Y. Dimitriev, R. lordanova, “Glass formation in the systems
Ag,Se03-M,O, and CuSeO3-M,On (MyO=B,03, M00O3)”, J. Non-Cryst. Sol., 351
(2005) 998-1002. Q1

e The purpose of this study is to determine glass formation regions in the sections
Ag,Se03—M,,0O, and CuSeO3-M;On, (MhOn = B2O3, M0Og3). It is a continuation of our
previous works where binary and multi component selenite glasses with the
participation of non-traditional network formers such as: MoOs3, V.05, TeO, and Bi,O3
have been obtained. The existence of several structural units SeO3z;, MoO,4, MoOg,
CuO4 and BOgj, forming the amorphous network have been determined by IR
spectroscopy. Conclusions about the glass-forming tendency in the Ag,SeO3;—MnOm
and CuSeO3-M,On (MyOnn = B20O3, M0O3) systems are drawn on the basis of their
structural peculiarities.

1.A. BvuBaposa, A. Oumutpues, P. MopaaHoBa, “CTbknoobpasyBaHe B cuctemute
Ag2Se03-M,On n CuSeO3-M, O (M On=B,03, M00O3)”, J. Non-Cryst. Sol., 351 (2005)
998-1002. Q1

» Llenta Ha ToBa uacnenBaHe e ga ce onpeaenaTt obnactute Ha cTbknoobpasyBaHe B
paspesute AQ,SeO03-M 0O, un CuSeO3—MnOm (MnOm=B,03;, Mo0O3). ToBa
n3crnegBaHe € NpoabIPKEHME Ha NPeanLLHUTE HU paboTu, MOCBETEHN Ha NOMnyyYaBaHe
Ha OWHApPHM WM  MHOTOKOMMOHEHTHM CENEHUTHM CTbKNa C y4acTMeTO Ha
HeTpaaMUMOHHN  MpexoobpasyBatenn kato: MoOs;, V05, TeO, u BiyOs.
CobLluecTByBaHETO Ha HSAKOSMKO BUAA CTPYKTYpHU eamHuum SeOs, MoO,4, MoOg, CuOy4
n BOs, hopmmpawum amopHaTta mpexa, ca onpenenenn ypes MY cnekrtpockonus.
N3Boante 3a cTbknoobpasysBaliaTta TeHaeHuusTa B cuctemute Ag,SeOz — MOy, U
CuSeO3—M Oy (MOn = B,0O3, M0O3) ca HanpaBeHM Bb3 OCHOBA Ha TEXHUTE
CTPYKTYPHM OCOBEHOCTN.

2. A. Bachvarova-Nedelcheva, Y. lIvanova, Y. Dimitriev, R. lordanova, “Phase
equilibrium and glass formation in the Se0,-Ag,0O-MoO3; system”, J. Mater. Sci., 41
(2006) 6107-6111. Q2

e The glass formation regions for the Ag,0-SeO,-Mo0O3; system have been determined
at the cooling rate of the melts 10°C/min. It is a continuation of our previous works
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where binary and multicomponent selenite glasses with the participation of non
traditional network formers such as: MoOs;, V205, TeO,, and Bi,O3;, have been
obtained. The stable glasses were synthesized in the range 15 - 25 mol % Ag.0, 17 -
70 mol% SeO, and 15 - 66 mol% MoOs. They are situated near the SeO, - MoOj3 site
of the phase diagram. It has been established by IR spectroscopy that the main
structural units, which form the amorphous network are SeOs;, MoOg and MoO,4
gloups. On the basis of the structural peculiarities, conclusions are drawn about the
glass forming tendency in this selenite system.

2.A. bvuBapoBa-Hepenyesa, . NeaHoBa, 4. Oumutpures, P. Vlopp,al-losa, “@a3oBo

paBHOBeCKE N CTbKNoobpasyBaHe B cuctemata Se0,-Ag,0-Mo0O3”, J. Mater. Sci., 41

(18) (2006) 6107 - 6111. Q2

» Obnactute Ha cTbknoobpasyBaHe B cuctemata Ag.0O-SeO,-MoO3 ca onpeaeneHu
npu CKOPOCT Ha oxnaxpgaHe Ha crtonunkata 10°C/min. Hactodwarta pabota e
NpoAbIKEHNE Ha NpeaullHUTEe HWU paboTn, KOUTO ca CBbp3aHM C noslydyaBaHe Ha
BUHapPHU N MHOFOKOMMOHEHTHW CENEHUTHU CTbKIa C y4acTUeTO Ha HeTPagULNOHHK
mMpexoobpasysatenu: MoOs, V.05, TeO, n Bi,O3. CtabunHm cTbkna B Ta3n cuctema
ca CMHTe3npaHu OT CbCTaBu cbabpXxawm 15 - 25 mon.% Ag».0, 17 - 70 mon.% SeO,
n 15 - 66 mon.% MoOs. Te ca pasnonoxeHn B 6rim3ocT Ao ctpaHaTta SeO, - MoO3 Ha
¢asosata guarpama. Ypes WY cnekTpockonusi € YCTaHOBEHO, Y€ OCHOBHUTE
CTPYKTYPHU eOMHULN, KOUTO uarpaxgaT amopdgHaTta mpexa ca SeOsz, MoOg n MoO,.
Ha 6a3aTa Ha CTpyKTypHUTE O0COBEHOCTM Ca HanpaBeHu U3BOAM 3a TeHAEHUMNATA KbM
CTbkNnoobpasyBaHe B Ta3n CefnieHnTHa cuctema.

3. D. Klissurski, M. Mancheva, R. lordanova, G. Tyuliev, B. Kunev, “Mechanochemical
synthesis of nanocrystalline nickel molybdates”, J. Alloys Compd., 422 (2006) 53-57.

Q1

e The aim of this study is to establish the possibilities of mechanochemical activation
as a successful route for the preparation of NiMoO, catalysts. A stoichiometric
mixture of NiO and MoO3 in a 1:1 molar ratio was subjected to intense mechanical
treatment in air using a planetary ball mill for different periods of time. The phase and
structural transformations were monitored by X-ray diffraction (XRD) and infrared
spectroscopy (IR). The obtained products were analyzed by X-ray photoelectron
spectroscopy (XPS). It was found that 5 h milling of the reagents led to complete
crystallization to single-phase a-NiMoO, at room temperature. Mechanochemical
activation for 2.5 h resulted in a high-temperature 3-NiMoO,4 phase under very mild
experimental conditions.

3.4. Knucypcku, M. MaH4yeBa, P. UopaaHoBa, . Tionues, ,MexaHOXMMUYEH CUHTE3 Ha
HaHoKpucTaneH Hukenos monubaat®, J. Alloys Compd., 422 (2006) 53-57. Q1

» Llenta Ha TOBa M3cnegBaHe € [ga Cce wu3cnegBaT Bb3MOXHOCTUTE  Ha
MexaHOXMMUYHaTa akTuBaumMsi KaTo ycneweH noaxo4 3a MonyvyaBaHe Ha
kaTanusatopn - NiMoO,. CrtexmometpudHa cmec ot NiO m MoOz; B MonapHo
CbOoTHOoweHne 1: 1 Gewe noanoXeHa Ha WHTEH3UMBHA MexaHM4yHa obpaboTka Ha
Bb3dyxa C MOMOLLTA Ha NNaHeTapHa TOMKOBa MeSHMUa 3a pasnuyHu nepuogu ot
Bpeme. PasoBuTe U CTPYKTypHUTE TpaHchopmauun Osxa HabnogaBaHu 4ypes
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PeHTtreHodasoB aHanuns (PPA) n nndppadepseHa cnekrpockonus (UY). MonyyeHute
NpoAyKTM ca aHanuauMpaHu 4pe3 PeHTreHoBa QOTOENEKTPOHHA CMEKTPOCKONUSA
(P®C). YctaHOBEHO €, Ye 5 4Yaca MexaHOXUMWYHa akTUBaUusa Ha peareHTUTe BOAU
OO nMbfieH CuMHTe3 Ha MoHodaseH a-NiMoO, npu cTamHa Temnepartypa.
MexaHOXMMWUYHOTO aKkTMBMpaHe B NpoAbiKeHWe Ha 2,5 4. goBege A0 CUHTE3 Ha
BUCOKO-TemnepatypHaTa 3-NiMoO,4 cbasa npu No-Mekn ekcnepuMeHTasnHm yCroBus.

4. M. Mancheva, R. lordanova, D. Klissurski, G. Tyuliev, B. Kunev, “Direct
Mechanochemical Synthesis of Nanocrystalline NiWO,”, J. Phys. Chem. C, 111
(2007) 1101-1104. Q1

e The possibilities of mechanochemical activation as a successful route for direct
synthesis of NiWO, have been studied. A stoichiometric mixture of NiO and WO3 in a
1:1 molar ratio was subjected to intense mechanical treatment in air using a
planetary ball mill for different periods of time. The phase and structural
transformations were monitored by X-ray diffraction (XRD), infrared spectroscopy
(IR), and X-ray photoelectron spectroscopy (XPS). It was found that 7.5 h of milling of
the reagents leads to complete crystallization of single nanostructured phase NiwWO4
at room temperature.

4.M. ManyeBa, P. I7Iop.qa|-|OBa, O. Knucypcku, . Twonues, b. KyHes, “[upekteH
MeXaHOXMMUYEH CUHTEe3 Ha HaHokpuctaneH NiIWO,”, J. Phys. Chem. C, 111 (2007)
1101-1104. Q1

» 3cnegBaHa € Bb3MOXHOCTTA Ha MEXaHOXMMUYOTO aKTMBMpaHe Kato noaxon 3a
anpekteH cuHTe3d Ha NiWO,. CrtexuomeTpudHa cmec ot NiO nu WOz B MonapHo
CbOoTHoLWeHMe 1: 1 6e noanoxeHa Ha MHTEH3NUBHO MEXaHWYHO TpeTupaHe Ha Bb3ayX
npv n3nonsBaHe Ha NfaHeTapHa TONKOBa MeNHULA 3a pasnnyHu Nepuoan oT BpeMeE.
da3oBuTE U CTPYKTYpHUTE TpaHcopmaumm ce HabnwgasaT vpe3 PeHTtreHoasos
aHanuns (P®A), undppadepseHa cnektpockonua (UY) n PeHTreHoBa hoTOENEKTPOHHA
cnektpockonua (PPC). YctaHoOBEHO €, Ye 7,5 Y. NHTEH3UBHO MENEHE Ha peareHTuTe
BOOW 00 MbfiHA KpMcTanuM3aumsa Ha HaHoCTpykTypupaHa ¢gasa ot NiWO,4 npu ctanHa
Temnepartypa.

5. A. Bachvarova-Nedelcheva, Y. Dimitriev, R. lordanova, “Vitrification ability in the
system CuO-Se0,-Mo0O3”, J. Opt. Adv. Mater., 9 (7) (2007) 2266-2269. Q3

e The vitrification ability in the three component system CuO-SeO,-MoO3; has been
studied. Stable glasses were obtained near the SeO, corner. The simultaneous
presence of CuO and MoOg3 leads to deterioration of the glass formation, because
isolated MoO,4 groups were formed. Associated SeO3 groups were established in the
compositions with a higher SeO, content (70 mol%). New knowledge of the design of
the amorphous network with a definite degree of polymerization and an appropriate
ratio of different coordination polyhedra was obtained.
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5.A. bwvuBapoBa-Hependesa, A. [Oumutpues wn P. VIopAaHOBa, TeHoeHUuMa 3a

3actbkngaBaHe B cuctemata CuO-SeO,-MoOs, J. Optoel. Adv. Mater., 9 (2007) 2266 -

2269. Q2

» 3cnegBaHa e TeHAeHUMSITa KbM 3acTbKsiBaHe B TPUKOMMNOHEHTHaTa cuctema CuO-
Se0,-M003. CtabunHu cTbkna ca nofnydeHn OT CbCTaBU C BUCOKO CbAbpXKaHUE Ha
SeO,. EgHoBpemeHHOTO npuckbetBne Ha CuO m MoOs; BoauM [O BnowlaBaHe Ha
CTbknoobpasyBaHeTO, Tbil kKaTo ce obpasysaTt nsonupanHm MoO4 rpynn. B cbcTaeu ¢
No-BUCOKO CbabpxaHue Ha SeO, (70 mon%) e ycTaHOBEHO Hannyne Ha CBbp3aHu
SeO; rpynu. lonydyeHn ca HOBM 3HaHWSA 3a amopdHaTta Mpexa C onpegeneHa
CTeneH Ha nonuMMmepmsaumsa W  NOOXOASWO CbOTHOLEHME Ha  PasfvyHn
KOOPANHALMOHHM NONMeapMW.

6. Y. Dimitriev, A. Bachvarova-Nedelcheva, R. lordanova, “Glass formation tendency in
the system SeO,-Ag,0-B,03”, Mater. Res. Bull., 43 (2008) 1905-1910. Q1

e The glass formation regions in the system SeO,-Ag,0-B,0O3; have been determined
using the melt quenching method of evacuated silica ampoules. The structural units
forming the amorphous network have been established by IR spectroscopy. The
presence of SeO; (v = 820 cm™; 760-750 cm™), BO3 (n = 1340, 1270 cm™) and BO4
(n = 1050 cm™) units has been confirmed. Crystallization of Ag,SeOs only has been
observed in a wide concentrate region near the glass formation boundary. A model
explaining the unsatisfactory glass formation ability in the system investigated has
been developed. It has been suggested that Ag® ions are predominantly located near
the selenite units, which stimulates the formation of isolated SeOs; groups. The
transformation of BOs into BO4 units is hindered by the absence of free Ag” ions near
the borate units.

6.9. Oumutpres, A. Bbusaposa-HegenueBa, P. MoppaHoBa, “CTbknoo6pasysalla

cnocobHocT B cuctemata Se0,-Ag.0-B,03", Mater. Res. Bull., 43 (2008) 1905-1910.

Q1

» Obnactute Ha cTbknoobpasyBaHe B cuctemata Se0,-Ag,0-B,O3; ca onpegeneHu
4ypes3 M3Non3BaHe Ha MeToda 3a OxNnaXgaHe Ha CTOMUIKM OT eBaKyMpaHu KBapLOBU
amnynun. CTpyKTypHUTE eanHuUM, uarpaxgawm amopdHata mpexa, ca yCTaHOBEHM
upe3 MY cnektpockonus. MoTBbpAEHO e npucheTBreTo Ha SeOs (v = 820 cm™; 760-
750 cm™), BOs (v = 1340, 1270 cm™) n BO4 (v = 1050 cm™). Kpucranusauus Ha
Ag,SeO3 ce HabnogaBa B LIMPOKa KOHLUEHTpauuoHHa obnact B 6nm3ocTt [o
rpaHuMuaTa Ha  cTbknoobpasyBaHe. PaspaboteH e wmogen, obscHsBaLL
HesagjoBonuTenHaTa CTbKoobpasyBalwia CNocobHOCT B M3cnegBaHaTa cuctema.
Mpegnonara ce, 4e Ag’ WMOHW ca pasnonoXeHW MpeaumMHo B 6nmn3ocT Ao
CEeNneHUTHUTE eanHNLN, KOeTo CTuMynupa obpasyBaHeTo Ha nsonupann SeOjz rpynu.
MpeBpbLiaHeTo Ha BO3 rpynute B BO,4 € Bb3npenaTcTBaHO OT nmncata Ha cBo6oaHM
Ag" oHM B 6nnsocT ao GopatHuTe eauHULN.

7. A. Bachvarova-Nedelcheva, R. lordanova, Y. Dimitriev, ,Glass formation in the
system SeO,-CuO-B,03", Optoel. Adv. Mater. — rapid commun., 3 (4) (2009) 320-
322. Q3
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e The glass formation region in the system Se0,-B,03;-CuO has been determined

using the melt quenching method of sealed silica ampoules. Crystallization of
CuB,0O4 only has been observed in a wide concentrate region near the glass
formation boundary. The formation of three-component compounds was not proved.
It was suggested that the section SeO,-CuB,0, is the only quazi-binary one as a
simple eutectic type. The presence of SeO3 (v = 820 cm™; 760-750 cm™) units in the
amorphous samples has been confirmed by IR spectroscopy. A band at 540 cm™
appears in the spectra, which may be assigned to the CuO, “square planar” units.
7.A. BvuBapoBa-Hepnenuyesa, P. NopaaHoBa u A. Iumutpues, “CTbknoobpasysaHe
B cuctemata SeO,-CuO-B,03”, Optoel. Adv. Mater. - rapid commun., 3 (4) (2009)
320 -322. Q3

» ObnacTtTa Ha cTbknoobpasyBaHe B cuctemata Se0,-CuO-B,03; e onpegeneHa ypes

npunaraHe Ha MeToda Ha oOxflaxgaHe Ha cTonunkaTta B eBaKyupaHu KBapLOBU
amnynu. Kpuctanmsauua Ha CuB,0O, ce HabniogaBa B LUMPOKA KOHLEHTPaLMOHHA
obnact B 65M30CT [0 rpaHuuaTa Ha CTbknoobpasyBaHe. He e [gokasaHo
dopMupaHeTo Ha TPUKOMMOHEHTHU cbeanHeHus. MNpeanonara ce, Ye paspesa SeO,-
CuB,04 € eQuMHCTBEHUNAT KBa3MOMHAPEH MU € OT MPOCT €BTEKTMYEH Tun. Hanuuueto
Ha SeO; eanHuum (v = 820 cm™; 760-750 cm™) B amopcHuTe o6pasun e
noTBbpAeHO ¢ MY cnektpockonusi. B cnektpute ce Habnoaasa uemua npu 540 cm™,
KOATO MOXe aa 6bae cBbp3aHa ¢ CuO,4 CTPYKTYPHUTE eOUHULN.

8. A. Bachvarova-Nedelcheva, R. lordanova, St. Yordanov, Y. Dimitriev, “Optical
properties of selenite glasses”, J. Non-Cryst. Sol., 355 (2009) 2027-2030. Q1

The aim of this work is to obtain multicomponent selenite glasses containing other
non-traditional glass formers such as V,0s, TeO, and MoO3 and to verify their optical
properties in the visible spectral region. Glasses containing MoO3z and TeO, are
transparent in the visible range and near IR region from 400 to 2300 nm. Transparent
coloured glasses were obtained due to the electron transfer charge processes. Using
IR spectroscopy it was determined the main building units of the amorphous network.
It was found the presence of TeO4, SeO3z and MoO4 units.

8.A. BrusapoBa-Henenuesa, P. MopaaHoBa, C. MopaaHos u A. QumnuTpures,“OnTUdHM
CBOMCTBa Ha ceneHutHn ctbkna’, J. Non-Cryst. Sol., 355 (37-42) (2009) 2027 - 2030.

Q1

» Llenta Ha ToBa u3cneaBaHe € ga ce nony4yat MHOIOKOMIMOHEHTHU CEeNNEHNUTHU CTbKIa

cbAbpXawy u ApYyrn HeTpaguuuoHHuM MmpexoobpasysaTtenu, kato V,0s, TeO, un
MoOg3, KakToO M Oa ce MNpoBepsiT TeXHUTEe ONTMYHM CBOWCTBA BLB BUAMMATA
cnektpanHa o6nact. Ctbkna, cbavpxawm MoOs; m TeO,, ca npo3padyHn BbLB
BMOMMAaTa 4acT Ha cnektbpa u 6mnm3o go MUY obnactra ot 400 go 2300 nm.
[Mpo3payHn ouBETEHM CTbKIa ce nosiydaBaT B pe3ynTaT Ha npouecuTe Ha NpeHoc Ha
enekTpunyeH 3apsag. Ypes NY cnektpockonusa ca onpeaeneHn OCHOBHUTE CTPYKTYPHU
eaVHNUN u3rpaxgawm amopdHaTta Mpexa. YCTaHOBEHO € npucbCTBUETO Ha TeOy,
SeO3 1 MoOq4 rpynu.
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9. M. Mancheva, R. lordanova, Y. Dimitriev, G. Avdeev, ,Synthesis of cubic Zr'WMoOg

by a melt quenching method”, J. Non-Cryst. Sol., 355 (2009) 1904-1907. Q1

e We report a novel approach for fabrication of cubic ZrwWMoOg applying a melt
guenching method. Thestoichiometric mixture of ZrO,, WO3 and MoOs in a 1:1:1 M
ratio was melted and quenched at roomtemperature by pouring the melts between
two metal plates. The quenched sample was characterizedby X-ray diffraction (XRD),
differential thermal analysis (DTA) and scanning electron microscopy (SEM) analysis.
As quenched material is polyphase contains above 70% ZrWMoOg. The obtained
composite is thermal stable up to 930°C. The ZrWMoOg was indexed as cubic with a
lattice parameter a = 9.1263(3) A calculated by the “PowderCell” program. By SEM
observation it was established that the microstructure of bulk composite material is
built up of one-direction orientated agglomerates with cuboid crystalmorphology.

9.M. ManueBa, P. WopnaHoBa, A. Oumutpues, . Aeaees, ,CuHTE3 Ha KybuueH

Zr\WMoOg no meTtoga Ha npeoxnageHarta crtonunka“, J. Non-Cryst. Sol., 355 (2009)

1904-1907. Q1

» [loknagBaH e HOB Noaxop 3a nonyvasaHe Ha KybuyeH Zr'WMoOg ypes npunaraHe Ha
MeToda Ha npeoxnageHaTta cronunka. CtexmomeTpuyHaTa cmec Ha ZrO,, WO3 un
MoO3; B monapHO cboTHoLweHNe 1: 1: 1 Be cToneHa n oxnageHa 4ypes3 U3nuBaHe Ha
ctonunkata wMexgy ABe MeTanHu  nnodkn. OxnageHata npoba  Gelwe
oxapaktepuaupa c PeHTreHodasoB aHanu3 (P®A), gudepeHumanHo TepMU4YeH
aHanu3a (OTA) un ckaHupawa enektpoHHa Mukpockonus (CEM). [MonydeHuar
MaTtepuan e nonudgaseH, cbabpxaw, Hag 70% ZrWMoOsg. [Mony4eHnaT KoMnosuT e
ctabuneH pgo 930 °C. Zr'WMoOg e wnHaekcupaH kaTo KybudeH C napameTbp Ha
peweTtkata a = 9.1263 (3) A, usuucnen upes nporpamarta ,PowderCell. Ypes
HabnogeHne cbc CEM Gelwe ycTaHOBEHO, Y€ MMKPOCTPYKTypaTta Ha KOMMO3UTHUS
mMaTepuan e msrpageHa oT e4HOMOCOYHO OPUEHTUpPaHW arrioMepatu ¢ KybouaanHa
Mopdonorus.

10.R. lordanova, M. Mancheva, Y. Dimitriev, D. Klissurski, G. Tyuliev, B. Kunev,
“Synthesis of ZrMo,Og polymorphs by a melt quenching method and
mechanochemical activation”, J. Alloy. Compd., 485 (2009) 104-109. Q1

e This study presents two new approaches: the melt quenching method (up—down) and
mechanochemical activation (down-up) for the preparation of single ZrMo,Og
polymorphs. A stoichiometric mixture of ZrO, and MoOs in a 1:2 molar ratio was
subjected to melt quenching with different cooling rates andintense mechanical
treatment in air using a planetary ball mill (Fritsch No. 7). The phases obtained
andtheir transformations were monitored by X-ray diffraction (XRD), infrared (IR)
spectroscopy and X-rayphotoelectron spectroscopy (XPS). Trigonal (a) ZrMo,Osg is
the first phase obtained by the melt quenchingmethod. The same phase was
prepared by mechanochemically assisted solid state synthesis. The additionalheat-
treatment led to phase transition to monoclinic (3) ZrMo,Os. It was established that
these methods allowed a shorter synthesis time of ZrMo,Og polymorphs as
compared to the traditional solid state synthesis.
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10.P. WoppaHoBa, M. ManueBa, A. Oumutpues, [. Knucypcku, . Tionmes, b. KyHes,
,CUHTE3 Ha nonumopdHn mMoaudmkauum Ha ZrMo,Og NO MeToga Ha npeoxnageHaTta
cTonusika 1 MexaHoXMM4YHo aktTusupane“, J. Alloy. Compd., 485 (2009) 104-109. Q1

» HacTtodawoTo nscnensaHe npeacrtaBss ABa HOBKU Noaxo4a: METO Ha npeoxrageHaTa
CTOMUMKa U MeXaHOXUMWYHO aKTUBMpPaAHe 3a nosflydyaBaHe Ha nonvmopdu asm Ha
ZrMo,0g. CtexnomeTtpuyHa cmec ot ZrO, n MoOz; B MOMnapHO CbOTHOLIEHME 1:2
Gelwe cToneHa M NOASIOXEHa Ha OXfaxdaHe C pasfnMYHM CKOPOCTM, KaKTO M Ha
WHTEH3MBHA MexaHu4yHa obpaboTka Ha Bb34yX, U3MNON3Barku nrnaHeTapHa TOMNKoOBa
menHuya (Fritsch No. 7). lNonyyeHnte ¢asm M TexHute TpaHcdopmauum bBsxa
HabniogasaHn u4pe3 PeHTreHodasoB aHanua (PPA), wuHdpadepseHa (MY)
crniekTpockonua n PeHTreHoBa (poToenekTpoHHa cnektpockonus (P®C). TpuroHaneH
(a) ZrMo,Og e nbpBaTa pasa, nonyyeHa 4Ype3 MeToAa Ha oxnaxgaHe Ha
ctonunkata. Cbuwarta gasa ce nofydyaBa 4Ype3 MeXaHOXMMUYHO aKTUBMpaH
TBbpaodaseH cuHTe3. [lonbnHuTenHaTa TonnnHHa obpaboTka goBege Ao ¢has3oB
npexog kbM MoHoknuMHHa (B) ZrMo,Og ¢asa. YCcTaHOBEHO e, 4ye Te3n MeToaum
no3sondaBaT Mo-KpaTKo BpeEMe 3a CUHTE3 Ha nosimmopdun moandukaumm Ha ZrMo,O0g
B CpaBHEHMWE C TpaaULNOHHUS TBbpaseH CUHTES.

11.M. Mancheva, R. lordanova, Y. Dimitriev, “Mechanochemical synthesis of
nanocrystalline ZnWQ, at room temperature”, J. Alloy. Compd., 509 (2011) 15-20.

Q1

¢ Single nanocrystalline ZnWO, powders were successfully synthesized by ball milling
at room temperature. A stoichiometric mixture of ZnO and WOg3 in a 1:1 molar ratio
was subjected to intense mechanical treatment in air using a planetary ball mill
(Fritsch — Premium line — Pulversette No. 7) for a period varying from 5 to 300 min.
The influence of the four different milling conditions was investigated on the formation
of ZnWO,. The products obtained were characterized by X-ray diffraction (XRD),
transmission electron microscopy (TEM), Brunauer—-Emmer—Teller (BET) surface
area, infrared (IR) spectroscopy and X-ray photoelectron spectroscopy (XPS). The
synthesis of ZnWQO, powder started after 5 min milling time and finished after 30 min
milling time at a higher speed (1000 rpm). The mechanical treatment up to 300 min
did not lead to phase and structure change of ZnWO4. The product obtained
contained nanoparticles with a size of about 50 nm. The photocatalytic activity of the
ZnWO, powders obtained was investigated by degradation of a model aqueous
solution of Malachite Green (MG) upon UV-light irradiation.

11.M. ManueBa, P. WoppaHoBa, . [Oumutpues, ,MexaHOXMMUYEH CUHTE3 Ha
HaHokpuctaneH ZnWQO, npu ctanHa Temnepartypa“, J. Alloy. Compd., 509 (2011) 15-20.

Q1

» MoHOoga3Hn HaHoKpucTanHu npaxose oT ZNWO, 6sixa ycnewHo CMHTe3upaHn Ypes
MEXaHOXMMUYHO aKTMBMpaHe MNpu cTarHa Temnepartypa. CTexmomeTpuyHa cmec oT
ZnO n WOz B MoOnapHO cboTHoweHue 1: 1 6e nognoxeHa Ha WHTEH3UBHO
MeXaHW4YHO TpeTuMpaHe BbB Bb3yllHa cpefa C NomoLliTa Ha nraHeTapHa TOrnkoa
menHuua (Fritsch - Premium line - Pulversette No. 7) kato BpemMeTo Ha akTuBupaHe

20



Bapupa oT 5 go 300 min. W3cnegBaHo 6e BRAMAHMETO Ha 4YeTUpPU pPasnnyHn
eKcrnepuMeHTanHm yCIioBUS Ha MEeXaHOXMMNYHO akTuBMpaHe BbpPXY
asoobpasyBaHeTo Ha ZnWO,. MonydyeHnte npoayktn 6saxa oxapakTtepuaupaHu c
PeHTtreHodasos aHanua (P®PA), TpaHCMUCUOHHA eneKkTpoHHa mukpockonus (TEM),
aHanu3 ¢ BET, nHdpadepeHa cnekrpockonua (MY) n PeHTreHoBa hoTOENEKTPOHHA
cnektpockonna (P®C). CuHTe3sbT Ha ZnWO, 3anoysa creg 5 MUH. akTUBMPaHe U
3aBbpwBa cneg 30 muH. npu no-eucoka ckopoct (1000 rpm). MexaHOXMMUYHOTO
TpetnpaHe o 300 mMuH. He aoBene A0 ¢a3oBa U CTPYKTypHa npomsiHa Ha ZnWOy,.
MMony4yeHUAT nNpOAYKT cCbAbpXa HaHo4YactTMum C  pasmep okono 50 nm.
doTokaTannTU4YHa akTMBHOCT Ha npaxoBeTte oT ZNWO, e nscrnegsaHa B peakumm Ha
pasrpaxgaHe Ha ManaxutoBo 3eneHo (MG) npu obnbyBaHe C ynTpaBuoneToBa
CcBETNuHa.

12.Bachvarova-Nedelcheva, R. lordanova, K.L. Kostov, St. Yordanov, V. Ganev,
Structure and properties of a non-traditional glass containing TeO,, SeO, and
MoO3”, Opt. Mater., 34 (2012) 1781-1787. Q1

e A glass containing SeO,, TeO,, MoO3z and La,O3; was obtained at high oxygen
pressure (P = 36 MPa) using pure oxides as precursors. The real bulk chemical
composition of the glass according to LA-ICP-MS analysis is 17Se0,-50TeO,-
32Mo00s-1La,03 (Wt.%). The glass was characterized by X-ray diffraction, scanning
electron microscopy (SEM), differential thermal analysis (DTA), UV-Vis, XPS, IR and
EPR spectroscopy. According to DTA the glass transition temperature (Tg) is below
300°C. By IR and X-ray photoelectron spectroscopy was determined the main building
units (TeOg, TeO4, SeO3, M0,0s) and the existing of mixed bridging bonds only, which
build up the amorphous network. It was established by UV-Vis that the glass is
transparent above 490 nm. As a result of a lengthy heat treatment, crystallization took
place and crystals rich in SeO, and TeO, were found incorporated into the amorphous
part containing all components.

12.A. BvuBapoBa-Henenuesa, P. MopaaHoBa, K. J1. Koctos, C. MoppaaHos 1 B. MaHes,

“CTpyKTypa 1 CBOWCTBA Ha HETPaAAMLMOHHO CTbKMO cbabpxawo TeO,, SeO, n MoO3”,

Opt. Mater., 34 (2012) 1781-1787. Q1

» CTbkno cbaobpxawo SeO,, TeO,, MoO; u La,O3 € nonydeHO nNpu BUCOKO
kncnopogHo HansraHe (P = 36 MPa) oT uuctm okcman Kato MpeKypcopu.
[encTBUTENHNAT XUMUYEH CbCTaB Ha CTbkno cnopeg LA-ICP-MS aHanusa e
17Se0,-50Te0,-32M003-1La,03 (tern.%). CTbKNoTO € oxapaKkTepusmpaHo u4pes
PeHTreHoba3oB aHanu3, CkaHupawa enektpoHHa  Mukpockonus  (CEM),
andepeHumaneH TepmnyeH aHanua (OTA), YB-Buc, POC, NY n EINP cnektpockonus.
Cnopen [OTA TemnepatypaTa Ha 3actbknasaHe (Tg) e nog 300°C. Ypes
NHpadepBeHa n PeHTreHoBa POTOENEKTPOHHA cnekTpockonust Bsixa onpenenexHu
OCHOBHUTE CTPYKTYpHU eauHuum (TeOs, TeO, SeOs, M0,0g) 1 cbliecTByBaLLMTE
CMECEHN MOCTOBM BpPbL3KW, KOUTO usrpaxgatr amopdpHata mpexa. C YB-Buc
CMEeKTPOCKOMNA € YCTaHOBEHO, Ye CTBbKIOTO e npo3payHo Hag 490 nm. B pesyntaT
Ha npoabinknTenHa TepmuyHa obpaboTka ce OocCblLiecTBABa KpucTanu3aumsa un ce
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oTkpmBaT Kkpuctanu, Goratm Ha SeO, m TeO,, BkMOYEeHNM B amMopdHaTa 4acT,
CbAbpKalla BCUYKN KOMMOHEHTM.

13.M. Gancheva, R. lordanova, Y. Dimitriev, D. Nihtianova, PIl. Stefanov, A. Naydenov,
,Mechanochemical synthesis, characterization and catalytic activity of Bi,WOg
nanoparticles in CO, n-hexane and methane oxidation reactions”, J. Alloy. Compd.,
5(2013) 34-40. Q1

e This article represents data on the mechanochemical synthesis, characterizat ion and
catalytic properties of Bi,WOg nanoparticles. The synthesis of Bi,WOg nanopowder
(10 nm) started after 90 min of milling time interval and it was completely finished
after 4 h when using 2.5 g batch of the initial oxides. Long er millin g time intervals (8
h) were needed to synthesize the target nanophase (4 nm), when using a 4.0g batch
of precursor oxides. The Bi2WO6 powders manifest low absorbance abil ity in the
visible range with a band gap ranging from 2.85 to 2.88 eV. The catalytic activity was
investigated in the reactions of CO, n-hexane and methane oxidation, respectively.
The oxidation of CO on Bi,WOQs proceeds at temperatures higher than 200°C, while
the complete oxidation of n-hexane was found to occur at temperatures higher than
250°C. A remarkable increase in the catalytic activity was achieved in the case of
Bi,WOsg supported with 0.14 wt.% Pd. The promotional effect of Bi on the catalytic
activity of the Pd loaded sample could be explained by the formation of alloy or inter-
metallic phases (a-Bi2Pd and b-BiPd), which is considered as perspective for the
development of a catalyst for treatment of methane emissions.

13.M. laH4yeBa, P. I7Iop.qa|-|03a, A. Oumntpues, O. HuxtaHosa, 1. CrtechaHos, A.
HampeHoB, ,MexaHOXMMUYEH CUHTE3, XapakTepusmpaHe U KaTanuTuyHa akTUBHOCT Ha
Bi,WOg HaHo4acTMum B peakuum Ha okucrneHume Ha CO, xekcaH u metan®, J. Alloy.
Compd., 5 (2013) 34-40. Q1

» B ctratusaTa ca npeactaBeHU AaHHW 38 MEXaHOXUMWYHUS CUHTE3, OXapaKkTepusnpaHe
M KaTanuTUYHM cBOMCTBA Ha HaHo4yacTuum oT BioWOg. CuHTEesbT Ha BioWOg
HaHonpaxoBe (10 nm) 3ano4yBa cneqg 90 MMHYTU BpEME Ha aKTUBMPAHE M HAMbIIHO
3aBbpLuBa cref 4 yaca, KoraTto ce u3nonaeart 2,5 g wuxra oT usaxogHu okemgu. lMo-
AbNro Bpeme Ha aktmBupaHe (8 4) € HeobxoaMMo 3a CUHTE3upaHe Ha HaHodaseH
Bio.WOg (4 nm), korato ce m3nonssa 4.0 g wmxra ot nsxogHute okcngu. lNpaxosete
oT Bi,WOg nposiBsBaT HUcka abcopbumsa BbLB BuAMMATa CBET/IMHA C LUMPMHA Ha
3abpaHeHaTa 30Ha oT 2.85 go 2.88 eV. KatanutuyHata akTUBHOCT € n3cnenBaHa B
peakuumTe Ha okucreHme Ha CO, n-xekcaH n metaH. OkucneHneto Ha CO Bbpxy
Bi,WOg npoTuya npu Temnepatypu no-sncokn ot 200°C, 4oKaToO NbAHOTO OKUCIEHNE
Ha N-xekcaH ce yCTaHOBW Npu Temnepatypu no-sucokn ot 250 °C. lNoBuwaBaHe Ha
KaTanuTuyHaTa akTMBHOCT Gelue nocturHaTo B cnydasa Ha Bi,WOg, mogudmumpaH c
0.14 tern.% Pd. EdektbT Ha Bi Bbpxy katanutuyHata aktmBHOCT Ha Pd/Bi,WOe
MOXe fa ce 0bsicHu ¢ obpasyBaHe Ha cnnas unu metanuu asm (a-Bi2Pd u B-BiPd),
KOeTO Ce cuuMTa KaTo nepcnektmBka 3a pas3paboTBaHETO Ha KatanusaTop 3a
npeyncTBaHe Ha eMUcMmTE OT MEeTaH.
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14.A. Bachvarova-Nedelcheva, R. lordanova, K.L. Kostov, V. Ganev, St. Yordanov, V.
Ganeyv, “Synthesis, characterization and optical properties of non-traditional tellurite—
selenite glasses”, Opt. Mater., 36 (2014) 1319-1328. Q1

e This study continues our investigations on non-traditional tellurite-selenite amorphous
materials. Two glasses containing TeO,, SeO,, MoO3 and V,0s were obtained at
high oxygen pressure (P = 36 MPa) using pure oxides as precursors. The real bulk
chemical composition of both glasses was verified by LA-ICP-MS method. The
glasses were characterized by X-ray diffraction, Scanning Electron Microscopy
(SEM), Differential Thermal Analysis (DTA), UV-Vis, XPS, IR and EPR spectroscopy.
According to DTA the glass transition temperature (Tg) is below 300°C. Both glasses
were subjected to heat treatment (300°C — 12 h) and as a result no crystallization
was observed. The main building units (TeOs, TeO4, M0,0s, and SeO3) were
determined by IR and X-ray photoelectron spectroscopy and the existence of mixed
bridging bonds only, which build up the amorphous network. It was established by
UV-Vis that the obtained glasses are transparent above 550 nm and they were red
colored.

14.A. BruBapoBa-Hepnenuesa, P. MopaaHoBa, K. J1. KocTos, B. MaHes n C. MlopaaHos,

“CuHTEe3, XxapakTepusnpaHe 1 ONTUYHN CBONCTBA HA HETPAAULUMOHHN TENYPUTHO —

CceneHuTHu cTbkna”, Opt. Mater., 36 (2014 ) 1319-1328. Q1

» HactosiwaTta pabota npogbinkaBa HalwuTe M3cneaBaHust BbpXy HETPaauLMOHHM
TenypuTHO-CeNneHNnTHU amopdHM Matepmanu. [ise cTbkna, cbabpxawm TeO,, SeOy,
MoO3 n V,0s5 6axa nony4yeHn npu BUCOKO KUcropogHo HansraHe (P = 36 MPa),
N3NON3Bankn KaTto NPEKYpPCoOpU YMCTU OKCUAN. [AeNCTBUTENHUAT XMMNYEH CbCTaB Ha
cTbknata ©Oewe ycrtaHoBeH 4ype3d LA-ICP-MS wmetoa. Ctbknata ca
OoXxapakTepusnpaHun ¢ peHTreHoa3oB aHanus, ckaHupalla enekTPoHHa MUKPOCKOMNUS
(CEM), pudepeHumaneH TepmudeH aHanu3 (OTA), YB-suc, P®C U4 un EINP
cnektpockonun. Cnopeg TA aHanu3a, TemnepaTyparta Ha 3acTbknsisaHe (Tg) e noa
300°C. [IgeTe cTbkNa ca noanoxeHn Ha TepmmyHa obpabdoTtka npm 300°C - 12 yaca,
B pe3yntaT Ha KOeTO He ce Habnwogasa kpuctanusaumsa. Ypes UY n PeHTreHoBa
POTOENEKTPOHHA CMEKTPOCKONNA Ca OMnpeaeneHn OCHOBHUTE CTPYKTYPHU e4uHMUM
(TeOs, TeOy4, M0,0g 1 SeO3) 1 CbLLECTBYBAHETO CaMO HA CMECEHN MOCTOBU BPBb3KN,
KOUTO um3rpaxgat amopdHata mpexa. OT YB-BMC cnektpuTe € yCTaHOBEHO, e
nony4yeHnTe CTbKMa ca Npo3padHn Hag 550 nm 1 ca ouBeTEHM B YEPBEHO.

15. R. Gegova, A. Bachvarova-Nedelcheva, R. lordanova, Y. Dimitriev, Synthesis and
crystallization of gels in the TiO,-TeO,-ZnO system, Bulg.Chem.Commun., 47
(2015) 378-386. Q4

e Transparent and monolithic gels were obtained in the ternary TeO,—TiO,—ZnO
system. The gel formation region is situated between 10—-100 mol% TiO,, up to 65
mol% TeO, and up to 90 mol% ZnO. Tellurium alkoxides, the telluric (VI) acid
(HeTeOsg) along with zinc acetate and titanium butoxide were used as a combination
of precursors during the synthesis. The phase transformations of the gels in the
temperature range 200-700°C were investigated by XRD method. It was established
that above 200°C composites were obtained and they contain an amorphous phase

23



and different crystalline phases: TiO, (anatase), a-TeO,, TiTe3zOg, ZnTeO3, ZnTiO3
n Zn,TiO4 depending on composition and heating temperature. The IR results
showed that the short range order of the amorphous phases which are part of the
composite materials consist of TiOg, ZNO,4 and TeO, structural units.
15.P. leroea, A. bruyBapoBa-Hegenyesa, P. I7Iop,qa|-|03a, A. Oumutpures, “CuHtes u
KpucTtanuaauusa Ha renm ot cuctemarta TiO,-TeO2-ZnO system”, Bulg. Chem. Commun.,
47 (1) (2015) 378 - 386. Q4

» [Mpo3payHn MOHOSIUTHU rennm ca NofyvYeHu B TPUKOMMNOHeHTHaTa cuctema TeO,—
TiO,—ZnO n e ycTaHOBEHO, 4Ye obnacTta Ha renoobpasyBaHe € pasnosiokeHa
mexagy 10-100 mon.% TiO,, go 65 mon.% TeO; un 90 mon.% ZnO. Tenyposa(VI)
kncenuHa (HgTeOg), UMHKOB aueTaT M TUTaHOB OyTOKCMA Ca M3MNON3BaHM KaTto
npekypcopu 3a cuHTe3a. PasoBuUTe NPOMEHW HaA renuTe ca wu3cnegBaHn B
TemnepaTypHus nHtepsan 200-700°C. Ype3 POA e ycTaHOBEHO, Ye NosyvyeHuTe
KOMMNO3UTKM CbabpxaT amopdHa asa n pasnuyHn kKpuctanHm dasm — TiO;
(aHaTas), a-TeO,, TiTez0g, ZNTeO3, ZnTiO3 1 Zn,TiO4, B 3aBMCUMOCT OT CbCTaBa 1
TemnepaTypaTta Ha HarpsaBaHe. C VY cnekTpockonusa e ycTaHOBEHO, Ye OruskuaT
nopsiabk Ha amopdHUTE dasn, KOUTO ca 4acT OT KOMMO3UTHUTE Martepuanu, ca
narpagenu ot TiOg, ZNO4 1 TeO,4 CTPYKTYPHU €ANHNLN.

16. R. lordanova, R. Gegova, A. Bachvarova-Nedelcheva, & Y. Dimitriev, “Sol-gel
synthesis of composites in the ternary TiO,—TeO,—B,03; system”, Phys. Chem.
Glasses: Eur. J. Glass Sci. Technol. B, 56 (4), 2015, 128-138. Q2

e The gel formation region in the ternary TiO,—~TeO,-B,0O3; system has been
determined. Transparent monolithic gels are obtained for compositions between 30
and 100 mol% TiO2, up to 65 mol% TeO, and 75 mol% B,03. Titanium butoxide,
telluric (V1) acid and boric acid were used as precursors. Differences were observed
in the degree of decomposition of Ti butoxide in the presence of H3BO3z and HgTeOg
acids. The phase transformations of the obtained gels in the temperature range
200-700°C were investigated by XRD. Composite materials containing an
amorphous phase and different crystalline phases (metallic Te, a-TeO,, anatase,
rutile and TiTe3Og) were prepared. IR results show that the short range order of the
amorphous phases, which are part of the composite materials, consist of TiOg, BOs,
BO,4, and TeO, structural units. Since free B,O3 is not detected in the three-
component amorphous compositions, it is suggested that they have a better
connectivity between the building units compared to binary TiO,—B,03
compositions. The UV-Vis spectra of the as-prepared gels exhibited a red shift of
the cut-off due to the presence of boron and tellurium units.

16.P. WopaaHoBa, P. lerosa, A. Brusaposa-Hepenuesa, A. Qumutpues, “3on-reneH

CUHTE3 Ha KoMMo3nTu B TpomHaTta cuctema TiO,-TeO,-B,03”, Phys. Chem. Glasses:

Eur. J. Glass Sci. Technol. B, 56 (4) (2015) 128 - 138. Q2

» OnpegeneHa e obnactTta Ha renoobpasyBaHe B TPUKOMMNOHeHTHaTa cuctema TiO; —
TeO; — B,03. MNony4yeHn ca npo3pavyHyM MOHOMUTHU renun OT CbCTaBWM CbAbpXKalum
mexgy 30 n 100 mon.% TiO,, go 65 mon.% TeO,; u 75 mon.% B,0s;. Kato
npekypcopu Bsixa nanonasesaHu TutaHoB 6ytokeung, Tenyposa (VI) kncenuHa n 6opHa
kucenvHa. HabnogasaHu ca pasnuky B cTeneHTa Ha pasnaraHe Ha Ti 6yTtokeua B
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npucbcTBneto Ha Hs3BO3z n HegTeOg kucenuHn. dasoBute TpaHchopmaumm Ha
nonyyeHuTe renn B TemnepaTtypHua wHTepBan 200-700°C ca wuscnegBaHu C
PeHTreHodaszoB aHanui. [lonyyeHn ca KOMMNO3UTHM MaTtepuanu, CbAbpXallim
amopdHa hasa u pasnuyHn KpuctanHu cdasm (metaneH Te, a-TeO,, aHaTas, pyTun
n TiTe3Og). Pesyntatute ot Y cnektpockonusi nokasear, Yye 6rM3kuMaT nopsiabK Ha
amopHuTe dasn, KOUTO ca 4YacT OT KOMMO3UTHUTE maTepuanu, ce CbCTou OT
cTpykTypHuTe eamHnumn TiOg, BO3, BO4 n TeO4. TbKn kato B,O3 He ce oTkpuBa B
TPUKOMMOHEHTHUTE aMOpP(HN CbCTaBu, ce npegnonara, Ye € OCbLUECTBEHO MO —
nobpo ompexBaHe B cpaBHeHue ¢ 6uHapHu TiO,-B,03; cbeTtaBu. YB-BUC crniekTpuTe
Ha NPUroTBEHWTE Trenu nokasBaT OTMEeCcTBaHe KbM MO-BUCOKUTE ObIDKUHU Ha
BbIiHaTa, AbXaLLo Ce Ha NPUCHCTBMETO Ha BOPHN 1 TENYPOBUN EOUHULMN.

17. M. Gancheva, A. Naydenov, R. lordanova, D. Nihtianova, P. Stefanov,
“Mechanochemically assisted solid state synthesis, characterization, and catalytic
properties of MgWO,”, J. Mater. Sci., 50 (2015) 3447-3456. Q1

e The synthesis of MgWO, nanopowders was achieved by mechanically activated and
following thermal treatment at 850°C of two mixtures, containing the pure oxides
(MgO/WO3) and magnesium carbonate trihydrate and tungsten oxide
(MgCO03.3H,0O/WQO3) as precursors. The obtained samples have been analyzed by
the X-ray powder diffraction, infrared spectroscopy (IR), thermal analysis, specific
surface area, transmission electron microscopy (TEM, SAED, and XEDS), and X-ray
photoelectron spectroscopy. The prepared samples were modified with 0.5 wt% Pd,
and the catalytic activities have been measured in reaction of complete oxidation of
CO, methane, n-hexane, and toluene. It has been observed that Pd-containing
samples with 3 wt% WO3; are more active than the MgWO,/Pd, the most remarkable
improvement being achieved in the reaction of toluene combustion. This result is
explained by the presence of the palladium in Pd*" state (as PdO, particles) due to
the stabilization role of the WO3-matrix.

17.M. Tlan4yeBa A. HawnpeHnos, P. I7Iop.qa|-|03a, [. Hwuxtanoea, 1. CtedaHoB,
“‘MexaHoxumMmnyeH TBbpAO(aA30B CUMHTE3, XapakTepusmpaHe N KaTtanuTU4HW CBOWCTBA
Ha MgWO,", J. Mater. Sci., 50 (2015) 3447-3456. Q1

» CunHTE3bT Ha HaHo4acTMum oT MgWO, 6e ocbLeCTBEH Ype3 MEXAHUYHO aKTUBMPAHE
n nocregsawa TepmudHa obpabotka npu 850°C Ha gBe cMecu, CbObpXKalluy YUCTU
okeman (MgO/WO3) u marHeaneB kapboHaT Tpuxugpat u BoOnpamMoB OKCug
(MgCO3.3H,0/WQO3) kaTto npekypcopu. NMNonyyeHnTte npobu 6axa aHanuanpaHu 4Ypes
PeHTtreHodaszos  aHanua  (P®A), wnHppadepBeHa  cnektpockonusa  (LY),
AndgoepeHumanHo-TepMmyeH aHanun3a (OTA), cneuudunyHa NMOBBPXHOCT,
TPaHCMUCUOHHA enekTpoHHa Mukpockonus (TEM) n PeHTreHoBa hoTOEMNEKTPOHHA
cnektpockonus (P®C). MNMony4eHnte npobu 6axa mogncuumpanun ¢ 0.5 tern.% Pd u
KaTanuTnyHaTa akTMBHOCT Ge TeCTBeHa B peakuusi Ha MbfHO okucneHue Ha CO,
MEeTaH, N-xekcaH n TonyeH. HabniogaeaHo e, ye Pd-cbabpxawm npobu ¢ 3 1ern.%
WO; ca no-aktmuBHn oT MgWO4/Pd, kato Hamn-zabenexumo nogobpeHue 6e
YCTQHOBEHO B peakumuaTa Ha m3rapsiHe Ha TonyeH. To3u pesyntaT MOXe ga ce
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06SICHM C HanuuMeTo Ha nanaguii B Pd*" cbcTosiHme (kato vactmum PdO,) nopaam
ctabunuaumpawara pons Ha WOs-maTpuuara.

18. M. Gancheva, L. Aleksandrov, R. lordanova, Y. Dimitriev, “Synthesis of amorphous
and crystalline LaBWOg using mechanochemical activation”, J. Chem. Techn.
Metall., 50(4) (2015) 467-473. (usdaHue cbc SIR 6e3 IF)

e This article presents data referring to the mechanochemical activated synthesis of
amorphous and crystalline LaBWOg. A stoichiometric mixture of La,Os, B,O3z and
WOg3 of a 1:1:2 molar ratio was subjected to intense mechanical treatment in air using
a planetary ball mill (Fritsch - Premium line - Pulversette No. 7). The obtained
samples were analyzed by XRD, DTA, IR and UV-Vis spectroscopy. The process of
mechanochemical amorphization was accomplished within 20h at a milling speed of
500 rpm at room temperature. An additional heat-treatment of the
mechanochemically obtained amorphous phase was carried out in order to obtain
single crystal LaBWOg phase. The short range order of the amorphous network was
defined by BO3, BO, and WO, structural units. Glassy LaBWOg was obtained by us
with the application of the melt quenching method prior to these experiments. The
infrared and optical spectra showed that WO4 units were more distorted in the
structure of the glassy LaBWOg when compared to those of both amorphous phases.
The crystallization of LaBWOg was achieved after thermal treatment at 690°C of the
mechanochemically obtained amorphous and glass composition.

18.M. ManueBa, J1. Anekcangpos, P. MopaaHoBa, A. Iumutpues, “CuHTes Ha amopdeH
n kpuctaneH LaBWOg 4pe3 mMexaHOXMMu4HO aktusupane”, J. Chem. Techn. Metall.,
50(4) (2015) 467-473. (u3daHue cbc SJIR be3 IF)

» B Tasn cratms ca npeactaBeHM OaHHM 3a MEXAHOXMMWYHO aKTMBMPAH CUMHTE3 Ha
amopdeH n kpuctaneH LaBWOQOgs. CtexmomeTpudHa cmec oT Lay0Os, B,O3 n WO3 B
MOMapHO cboTHoweHne 1: 1: 2 6e noanoxeHa Ha WHTEH3MBHA MEXaHW4YHa
obpaboTka Ha Bb3OQyX C MOMOLWLTA Ha nnaHeTapHa TonkoBa MenHuua (Fritsch -
Premium - Pulversette No. 7). lNMonyyeHute npobu Gsxa aHanusmpaHu 4pes POA,
AOTA, N4 wn YB-Buc pgudysHo oTpaxatenHa cnektpockonus. [lpouecbT Ha
MexaHOXMMU4YHa amopdumsauus 6e HabnwogasaH crneg 20 4Yaca npuM CKOPOCT Ha
aktTmBupaHe ot 500 obopoTa npu ctarMHa TemnepaTypa. JONbAHUTENHO TEPMUYHO
TpeTupaHe Ha MEXaHOXMMWNYHO noslydyeHaTa amopdHa hasa 6e n3BbpLUEHO C uen aa
ce nonyyn kpuctanHata ¢asa LaBWOs. CTpykTypHUTE €OuHUUM un3rpaxgalim
amopdHaTa mpexa ca BO3, BO4n WO,. CTbkNo cbe cbeTaB oTroBapsw, Ha LaBWOg
Gewe nonyyeHo 4pe3 npunaraHe MeTOAa Ha MpeoxnageHaTta Ha cTonunkara B
npeauwHn Hawn mnacneasanns. NHdpadvyepBeHUTE U ONTUYHUTE CMEKTPU MOKa3Bar,
ye WO, eguHuMum ca no-gedopMmpaHn B CTpykTypaTa Ha cTbkrnoto LaBWOg B
CpaBHeHMEe C TAxHaTa cuMmeTpua B amMopdHata asa norydyeHa 4pes
MaxaHOXMMUYHO akTmBmpaHe. Kpuctanusauma Ha LaBWOg 6e nocturanaTta cnep
TepMuyHa obpaboTka npm 690°C Ha MeEXaHOXMMUYHO NofnyyYyeHaTa aMmopgHa ¢asa u
CTBbKIOTO OTroBapLyo no cberaB Ha LaBWOe.
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19.R. lordanova, A. Bachvarova-Nedelcheva, R. Gegova, K. L. Kostov, Y. Dimitriev,
“Sol—gel synthesis of composite powders in the TiO,-TeO,-SeO, system”, J. Sol-Gel
Sci. Technol., 79 (2016) 12-28. Q2

e The aim of this paper is to study the gel formation tendency in the TiO,—TeO,-SeO,
system. Telluric acid (HeTeOg), selenous acid (H,SeO3) and titanium butoxide were
used as precursors dissolved in ethylene glycol. Transparent monolithic and bright
yellow colored gels are situated between 40—100 mol% TiO,, up to 20 mol% SeO,
and 65 mol% TeO,. The phase transformations of the as-prepared gels heat-treated
up to 700°C are investigated by XRD. The chemical states of C, Ti, Se and Te are
characterized by means of XPS. Organic and OH groups participate in the
amorphous organic—inorganic structure up to 250-300°C. The structure of the
inorganic amorphous phases above 300°C consists of SeOj; TiOg and TeO,
structural units. The UV-Vis spectra of the binary and three-component gels
exhibited a redshift of the cut off in comparison with those of Ti butoxide gel due to
the presence of selenium and tellurium units.

19.P. I7Iop/:|,aHOBa, A. bbuyBapoBa-HepenueBa, P. [eroea, K. Jl. KoctoB, A.

Oumutpres, “3on-reneH CUHTE3 Ha KOMMNO3UTHW MpaxoBe B cuctemata Ti0,-TeO.-

Se0y,”, J. Sol-Gel Sci. Technol., 79 (1) (2016) 12-28. Q2

» Llenta Ha paboTtata e fa ce wuscnegBa TeHaeHuusTa 3a renoobpasyBaHe B
cuctemara TiO, — TeO, — SeO,. Tenyposata kucenuHa (HgTeOg), cenenucrarta
kncennHa (H,SeO3) n TutaHoBus OGyTokcng 6sxa M3NON3BaHM KaTto NpeKkypcopw,
pa3TBOpPEHN B eTuneH rnukon. MNpo3payHn MOHOMUTHM U OUBETEHM B SPKO XbNTO
renu ca nonyyeHn mexgy 40-100 mon.% TiO,, oo 20 mon.% SeO; n 65 mon.%
TeO,. ®aszoBnTE NPEeBpbLUAHNA HA NPUrOTBEHUTE renu, TepMmyHo obpaboTeHn o
700°C ca unacnegBaHu ype3 PeHTreHodasoB aHanui. XMMMYHUTE CbCTOAHUA Ha C,
Ti, Se n Te ca xapakTepuampaHu C nomolita Ha PeHTreHoBa (OOTOENEKTPOHHA
cnektpockonunda. OpraHnyHm mn xmugpokcunHu (OH) rpynu yvactBaT B amopdHaTa
OpraHn4yHo-HeopraHmyHa cTpyktypa 0o 250-300°C. CTpykTypata Ha HeopraHn4yHuTe
amopdHu dasm Hag 300°C e uarpageHa ot SeOs, TiOg n TeO,. YB-Buc cnektpute
Ha GUHaAPHUTE U TPUKOMMOHEHTHUTE renn nokasBaT OTMecTBaHe Ha abcopbuNOHHMS
pbb KbM NO-BMCOKUTE OABIMKUHW Ha BbIIHUTE B CPaBHEHME C TO3M Ha rena oT YnucT
TUTaHoB ByTOKCUA, NOpaan HANMYNETO Ha CENEHOBU U TENYPOBU €ANHULIN.

20. A. Bachvarova-Nedelcheva, R. lordanova, A. Stoyanova, N. Georgieva, Ts.
Angelova, “Sol-gel synthesis of Se and Te containing TiO, nanocomposites with
photocatalytic and antibacterial properties”, J. Optoel. Adv. Mater., 18 (1-2) (2016) 5-
9.Q3

e Two gel compositions containing 20 and 25 mol % SeO, (80Ti0,.20Se0, and
50Ti0,.25Te0,.25Se0;,) were selected for detailed investigations. The
crystallization tendency in the temperature range 200 — 400°C was investigated.
According to XRD analysis selenium nanoparticles dispersed in an amorphous
matrix were found up to 300°C. The microprobe analysis proved presence of
selenium at 400°C. The photocatalytic tests showed that the binary sample
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(80Ti0,.20Se0,) possesses photocatalytic activity toward Malachite green organic
dye. Both compositions exhibited good antimicrobial activity against E. coli K12.
20.A. BbuBapoBa-HegenueBa, P. MoppaHosa, A. CtosHosa, H. leoprvesa & Lis.
AHrenoBa, ,3on-renieH cuHTe3d Ha TiO, HaHOKOMMO3UTM CcbabpXawm Se n Te c
doTokaTanUTMYHM U aHTubakTepuanHu csonctea”, J. Optoel. Adv. Mater., 18 (1-2)

(2016)5-9.Q3

» [IBa renHn cbcTaBa, cbabpxawm 20 m 25 mon.% SeO, (80Ti0O,.20SeO,; wu
50Ti0,.25Te0,.25Se0,) 6sixa nsbpaHn 3a macneasaHe. M3ydyeHa e TeHOaeHUmATa
KbM KpucTanusaumsa B TemnepatypHus wuHtepBan 200 - 400°C. CwbrnacHo
PeHTtreHodasosuss ananus, go 300°C ca wgeHTUdUUMPAHW HaHo4YacTuuu OT
MeTaneH cenex, gucneprupaHn B amopdHarta matpuua. MMkpocoHOoBUAT aHanms
noTBbpAN Hanmumeto Ha ceneH npu 400°C. doTokaTanUTUYHUTE TecToBe
nokassar, 4Ye OuHapHuMAT cbeTaB (80TiO,.20Se0,) nputexaBa boTOKaTanUTUYHA
aKTUMBHOCT CNPSAMO OpraHnyHoTo Barpuno ManaxmtoBoTo 3erneHo. M oBaTa cbCcTaBa
nokassart gobpa aHTUMUKPOOHa akTMBHOCT cpelly E. coli K12.

21. A. Bachvarova-Nedelcheva, R. lordanova, K.L. Kostov, V. Ganev, St. Yordanov, Y.
Dimitriev, “Synthesis and structural characterization of a glass in the Ag,0-SeO,-
MoOs3 system”, J. Non-Cryst. Sol., 481 (2018) 138-147. Q1

e This study continues our previous investigations on non-traditional silver selenite
molybdate amorphous materials. A glass containing SeO,, MoO3; and Ag,O was
obtained by the melt quenching method in a sealed silica ampoule using Ag,SeO;
and MoOg3 as precursors. The real bulk chemical composition of the glass was
verified by the LA — ICP — MS method. The amorphous sample was characterized
by X-ray diffraction, Scanning Electron Microscopy (SEM), UV-Vis, XPS and IR
spectroscopy. The as prepared glass was subjected to two different heat
treatments: i) at 200°C for 8h in air and ii) at 300°C for 4h in a N,+H, (80%) gas
flow. The obtained results were different depending on the heat treatment
conditions. By IR analysis the main units building up the amorphous network were
found to be SeOz; and MoOgs. The XPS spectroscopy reveals the existence of
bridging oxygen bonds (Mo—O—-Mo) and mixed bridging bonds (Ag—O-Se and Se-—
O-Mo). It was established by UV-Vis that the absorption edge of the glass is about
540 nm. It was also found that the silver plasmon resonance band appeared about
380 nm.

21.A. BruBapoBa-Hepenuesa, P. MopaaHosa, K.J1. Koctos, B. Manes, CT. VlopaaHos,

A. OumntpreB “CuHTE3 M CTPYKTYPHO OXapakTepusMpaHe Ha CTbKNO OT cucTemarta

Ag,0-Se0,-Mo03”, J. Non-Cryst. Sol., 481 (2018) 138-147. Q1

» ToBa wu3cnegBaHe npoAb/kKaBa HalwMTe nNpeaulwHn  M3cnegBaHust  BbpXy
HeTPaaNLMNOHHN CpebbpHO-CENEHNTHN aMopdHU MaTepmann. CTbkna, CbabpXKalm
SeO,, MoO3 1 Ag,0, ca nonyyeHn MO MeToAda Ha OxNaxdaHe Ha cTonumnkata B
eBakyMpaHa kBapuoBa awmnyna, oT Ag,SeOz; u MoO3z kaTo npekypcopwu.
[enCcTBUTENHNAT XMMUYEH CbCTaB Ha CTLKIOTO Gelle ycTaHoBeH Ypes3 meTtoaa LA -
ICP - MS. AmopdHaTa npoba e oxapaktepusmpaHa ¢ POA, ckaHnpalla enekTpoHHa
mukpockonua (CEM), YB-Buc, P®C n U4 cnektpockonuu. Mony4eHOTO CTBKIO €
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NnoanoXeHo Ha ABe pasfiMyHu TepMUYHK 06paboTku: i) npu 200 ° C B npoabimKeHne
Ha 8 4yaca BbB Bb3ayx U i) npu 300 ° C B npoabmkeHe Ha 4 yaca B ra3oB MoToK OT
N, + H, (80%). B 3aBucumocT OT ycrnoBuATa Ha TepmmyHa obpaboTka ce
nony4aeaT pas3nuyHn pesyntatn. Ypes MY aHanm3 e ycTaHOBEHO, Y€ OCHOBHUTE
CTPYKTYPHU eOuHuuM, wuarpaxgawmn amopdgHaTta Mmpexa, ca SeOs; u MoOe.
AHanunabT ¢ POC paskpmBa CbLUECTBYBaHETO Ha KMcrnopogHu Bpb3kn (Mo — O —
Mo) n cmecenn moctoBu Bpb3kM (Ag — O — Se n Se — O — Mo). OT YB-Buc
CMEKTPUTE € YyCTaHOBEHO, Ye abCcopOUMOHHUAT pbb Ha CTBKIOTO € oKono 540 nm.
HabniogaBaHa e nsuua Ha cpebbpHUS NnasmMoHeH pe3oHaHc okorio 380 nm.

22.M. Gancheva, P. Konova, G. M. lvanov, L. |. Aleksandrov, R. S. lordanova, A. I.
Naydenov, “Mechanochemically assisted solid state synthesis and catalytic
properties of CuwQO,”, Bulg. Chem. Comm., 50, Special issue H (2018) 93-98. Q4

e The synthesis and catalytic properties of hanostructured copper tungstate have been
investigated in this study. A mixture of CuO and WO3; at a molar ratio of 1:1 was
subjected to intensive mechanical treatment in air using a planetary ball mill for
different periods of time. Structural and phase transformations were monitored by X-
ray diffraction analysis, differential thermal analysis, and infrared spectroscopy.
Mechanochemical treatment promoted progressive amorphisation of the initial
oxides. Full amorphisation was achieved after 7 h milling time and remained up to
20h milling time. DTA measurements of amorphous sample showed that the
crystallization temperature was 430°C. A pure nanostructured CuWO4 phase was
prepared after thermal treatment of amorphous phase at 400°C. Nanostructured
CuWO, was tested in the reactions of complete oxidation of C1-C4 hydrocarbons and
the highest temperature for 10% conversion (T10) was measured with methane.
Repeated addition of one further carbon atom to the methane molecule led to a
decrease in T10 by about 70 °C (from methane to propane) and further by 30 °C from
propane to n-butane. Calculated apparent activation energies for the reaction of
complete oxidation decreased from methane to n-butane, and this effect correlated
with diminished strength of the weakest C-H bond of the corresponding hydrocarbon.

22.M. NaHyeBa, . Konova, . M. UBaHoB, J1. N. AnekcaHgpos, P. C. I7Iopp,a|-|osa, A. W.
HanpgeHoB, “MexaHoxumunyeH TBbpAOdA3EH CUHTE3 U KaTanUTUYHWM CBOWCTBA Ha
CuwO0,”, Bulg. Chem. Comm., 50, Special issue H (2018) 93-98. Q4

» CuHTe3npaH e HaHOCTPYKTypupaH MegeH BosndpamaTt n ca usydeHn katanuTuyiHuTe
My csonctBa. Cmec ot CuO n WO3 B MonapHo oTHoweHune 1:1 6e nognoxeHa Ha
MEXAHOXMMUYHO aKTMBMPaHE Ha Bb3AyX, W3NON3BaKkyM MNMNaHeTapHa TOMKoBa
MenHuua, 3a pasnuieH nepuod oOT Bpeme. CTpykTypHute U asoBute
TpaHcdopMaunn 6sxa npocnegeHun Ypes PeHtreHodasoB aHanua, gudepeHunaneH
TEPMUYEH aHanM3 uU MHpadvepBeHa cnekTpockonus. MexaHOXMMUYHOTO TpeTupaHe
aoBege OO0 MNpPOrpecMBHO  amopdum3npaHe Ha  u3xogHuTe okeuaun.  [bnHa
amopcdusauma 6e ocbullecTBeHa cnep 7 4aca MexaHoxumumyHa obpaboTka u ce
3anasun go 20 yaca Bpeme Ha aktmBupaHe. ATA Ha amopdHMs obpasel nokasa, 4ye
TemnepaTtyparta Ha kpuctanmsauus e 430°C. MoHodaseH HaHocTpykTypupaH CuWO,
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Oe cuHTEe3upaH cnen TepmuyHa obpaboTka Ha amopdHaTta dasa npu 400 °C.
CuWwO, 6e TecTtBaH B peakuusi Ha MNbMHO KaTanUTU4HO okucrnenHne Ha C1-C4
BbIMEeBOJOPOAN, KaTO Hau-BUCOKaTa TemnepaTtypa 3a nocturaHe Ha 10% (T10)
cTeneH Ha npeBpblaHe 6e ycTaHoBeHa Npu MeTaHa, a AobaBsAHETO Ha BCEKM
crneaBal, BbIfepodeH atoM KbM MeTaHOBaTa MOSeKyna BOAM A0 MOHMXaBaHe Ha
T10 ¢ okono 70°C oT MeTaH o nponaH u ¢ okono 30°C oT nponaH 4o n-6yTaH.
N3uncneHnTe CTOMHOCTM Ha akTMBMpallaTa eHeprus 3a peakumsita Ha MbiHo
KaTanuMTMYHO OKMUCIEHWEe HamansiBaT B peda OT MeTaH o n-6yTaH, KaTo To3n edekT
Kopenupa c HamansiBaHe 3gpaBuHaTa Ha Han-crnabata C—H Bpb3ka B CbOTBETHMS
BbIMEBOLOPOA.
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