Pe3omera Ha nmyOJMKkanuy (HA AaHIVIHICKU U OBJITAPCKU €3UK)
Ha IJ1. ac. A-p Maprapura MuiaHoBa, NpeICTABEHHU 32 y4acTHe B KOHKYPC 32

3aeMaHe Ha aKaJeMHYHATA JJIbKHOCT ,,JJ0IeHT”

» HaYYHH MyOJMKAIMHA M0 Xa0MJIUTANMOHHHUSA TPy

1. R. lordanova, M. Milanova, K. L. Kostov, “Glass formation in the MoO3-CuO system”, Phys.
Chem. Glasses B, 47 (6) (2006) 631-637. Q3

e Glasses in the MoO3—CuO system are obtained at high cooling rates (10* —10° K/s) in M0oOs-
rich compositions. Characterization of the glasses is made by x-ray diffraction (XRD), infrared
spectroscopy and x-ray photoelectron spectroscopy (XPS). Structural models for MoO3s—CuO
glasses are suggested on the basis of infrared spectral investigation, and by comparing with known
crystalline structures. The addition of CuO to MoOs leads to depolymerisation of the layered
molybdate structure. It is transformed into a network composed of corner shared MoOg units. The
latter are converted gradually into isolated MoOg tetrahedra. The formation of isolated structure
units impairs the glass forming ability of the compositions. The MoOs—Mo00O4 transformation was
also confirmed by XPS. The Mo3d spectra of glasses were modelled in such a way as to separate
the contributions of MoOg from the MoOQj signal. The XPS results indicate also the presence of
both Cu* and Cu?* ions in the MoO3—CuO glasses.

1.P. flopnaHOBa, M. MuaanoBa, K. JI. Kocros, “CrekiiooopazyBane B cucremata M0oO3—CuO”,
Phys. Chem. Glasses B, 47 (6) (2006) 631-637. Q3

> [Tonyuenu ca crpkia B cucremata MoOs3—CuO ot cberaBu, 6oratu Ha MoOsz, npunaraiiku
BUCOKHM CKOPOCTH Ha OXJaXKIaHE (10* —10° K/s). CTpknaTa ca u3cieaBaHu ype3 Pentrenodazon
anamu3 (P®A), wunppauepBena crekrpockonus (MY) u PentreHoBa QoToeneKkTpoHHA
criektpockonusi (POC). Bb3 ocHoBa Ha cpaBHHTeNeH aHaiu3 Ha MU naHHWTE HA MONYyYCHUTE
CTBhKJIa U KPUCTAJIHU (I)EBI/I C U3BCCTHA CTPYKTYpa €a NPCAJIOKCHU CTPYKTYPHU MOACIIN, OTIMCBAIIN
Mpexara Ha crhkiara B cucremMata MoO3—CuO. Jlo6assnero Ha CuO xbM MoO3z Boau 110
JenoJuMepu3alisi Ha clloectata MoJubOnaTHa cTpykTypa. Ts ce TpaHcopmupa B Mpexa,
CbCTaBeHa OT BbPXOBO cBBbp3aHn M0Og enmanmm. MoOg OKTaeIpuTe ce MPEBPHIIAT TOCTETICHHO

B m3oaupanu MoOs tetpaenpu. OOGpa3yBaHETO HA W30JMPAHU CTPYKTYPHH €IMHUIM BJIOIIaBa



CThKJIOOOpa3yBamiara cnocoOHocT Ha  cbcraBute. [Iportmuanero Ha  M0Os—>M0O4
Tpanchopmaius € motBepAcHa U 4pe3 PDOC anaims3. Mo3d cnektpure Ha cThKJIAaTa ca
MOJIETIMPaHU Taka, ye Ja ce ornenu npuHoca Ha MoOg ot curnana Ha MoOy. Upe3 Pentrenosa
(OTOEIEKTPOHHA CIEKTPOCKOMHKS € J0Ka3aHO eIHOBPeMeHHO TpucheTeue Ha Cu?* u Cu® fonu B

nojydeHure crbkiia ot cucremara MoO3z — CuO.

2. M. Milanova, R. Tordanova, Y. Dimitriev, K. L. Kostov, “Glass formation and structure of
glasses in the MoOs-CuO-Bi»O3 system”, Phys. Chem. Glasses B, 48 (4) (2007) 255-258. Q3

¢ Glasses in the MoOs—CuO-Bi,O3 system were obtained at high cooling rates (10* —10° K/s) in
the composition range 35-90 mol% MoOQz3. Characterization of the amorphous samples was made
by X-ray diffraction (XRD), Infrared spectroscopy and X-ray photoelectron spectroscopy (XPS).
Structural models for MoOs—-CuO-Bi»O3 glasses were suggested on the basis of infrared and XPS
spectral investigation, and by comparing with known crystalline structures. The addition of CuO
and Bi203 to MoOs led to depolymerisation of the layered molybdate structure. It was transformed
into a network composed of corner shared MoOs units. The latter were converted gradually into
isolated MoOg4 tetrahedra. The formation of isolated structure units deteriorated the glass formation
ability of the compositions

2. M. Muaanosa, P. ﬁopnaHOBa, A. Jumutpues, K. JI. KocroB, “CTbkioo0pa3zyBaHe H
CTPYKTypa Ha cThkiata B cuctemata M0O3-CuO-Bi03”, Phys. Chem. Glasses B, 48 (4) (2007)
255-258. Q3

» Crokia B cuctemara MoO3—CuO-Bi203 ca mosyueHd npu BUCOKH CKOPOCTH Ha OXJIaXKIaHEe
(10*-10° K/s) B qmama3ona oT cheTana chappskanm 35-90 mol% MoOs. OxapaKkTepH3HpaHETo Ha
amoppHHUTEe O00pasiu e u3BbpIIeHO upe3 PentrenodaszoB anamusz (PDC), wuHbppauepBeHa
crieKTpockonuss ¥ PeHnrtreHoBa ¢otoenekrponHa crnekrpockonusi (POC). Bp3 ocHoBa Ha
CIICKTPAJIHUTEC U3CIICABAHUA C UY u POC u Ype3 CPAaBHUTCIICH aHAJIN3 CbC CIICKTPAIIHUTEC JaHHU
3a pedepeHTHH KpUCTalIHM (a3u ¢ MU3BECTHA KPUCTAIHA CTPYKTypa € MpPEIJIOkKEH CTPYKTYpEeH
MOJIEJT, OITMCBAII] MpeXKaTa Ha MOJy4eHnuTe CThkia B cucremara MoO3-CuO-Bi20s. /lobassiHeTo
Ha CuO u Bi203 kbM M0O3 Boau 10 JenonuMepu3alus Ha cioectara MoiauOaaTHa cTpykTypa. Ts
(& TpaHC(I)OpMI/Ipa B MpEiKa, CbCTaBCHA OT BBPXOBO CBbP3aHU MOO6 CAUHUIIN. C »HamaisiBaHe Ha

chabpxkanueTo Ha MoOsz, MoOe rpynuTe mocTeneHHO ce TpaHchopmupar B uzoiaupanun MoOas



terpaeapu. OOpa3yBaHETO HA M30JHMPAHU CTPYKTYPHH €IUHHIIM BJIOIIABa CTHKIOOOpa3zyBamaTa
CIIOCOOHOCT Ha CHCTABUTE.

3. L. Aleksandrov, R. lordanova, Y. Dimitriev, K. Handa, J. Ide, M. Milanova, “Glass formation
in the M0Os-La,03-Nd>03 system”, Adv. Mat. Res., 39-40 (2008) 37-40. Q3

e Novel low melting glasses in the MoOz-La>03-Nd2O3 system were obtained at different cooling
rates (10°K/s and 10%-10°K/s). Characterization of the amorphous samples was made by
differential thermal analysis (DTA) and X-ray absorption fine structure (XAFS) method.
According to DTA data of the glass samples, the glass transition temperatures are at 325-330°C,
the crystallization started above 410°C and the melting temperatures are at 660-720°C. A structural
model of glasses was suggested on the basis of XAFS and IR investigations. It was shown that the
predominant structural units in the amorphous network of glasses containing 90 -80 mol% MoOs3
are MoOs groups. The appearance of MoOs groups deteriorates the glass formation ability.

3. JI. Anexcanapos, P. ﬁopnaHOBa, A. Humutpues, K. Xanna, Ix. Wue, M. MuianoBa,
“Crpriioobpasysane B cucremara M0O3-La203-Nd203”, Adv. Mat. Res., 39-40 (2008) 37-40. Q3
P [lonydeHu ca HOBM HHCKOTOIHMMH CThKiIa B cucremata MoOs-La,03-Nd203, npunaraiiku
pasnmunu cKopocTH Ha oxnaxaade (102 K/s u 10%-10° K/s). AMopdHHuTE 00pa3iy ca H3cIeBaHH
uype3 mudepennuaneH tepmudeH aHanu3 (JTA) u PentrenoBa abcopOIMOHHA CIIEKTPOCKOIIHS.
Crnopen ITA nanHuTe, TeMnepaTypara Ha 3aCTHKJISIBaHE HA MOJy4eHUTE cThkia e 325-330°C,
Kpuctaym3anusTa 3anousa Hajg 410°C, a remriepatypute Ha ToleHe ca B quamnazona 660-720°C.
B®3 ocHOBa Ha JAaHHUTE OT I/IH(bpaqepBeHaTa " PpCHTICHOBATa a6COp6I_II/IOHHa CIICKTPOCKOIINHU €
NPEAJIOKECH CTPYKTYPCH MOJCII 3a (bOpMI/IpaHeTO Ha aMopQ)HaTa MpCKa Ha NOJTYUCHUTEC CTHKIIA.
Z[oxa:«:aHo ¢, 4c npeo6nanaBamHTe CTPYKTYpPHU CIAWHHIHN B aMop(l)HaTa MpECKa Ha CTBKJIATA,
ceabpikany 80 -90 mol% MoOs ca MoOs okraenpu. [losiBata Ha MoOs TeTpaepudHu rpymu

3aTpyaHsiBa TCHACHIUATA KbM CT’BKJ’I006pa3yBaHC Ha CbCTaBHUTC.

4. M. Milanova, R. Tordanova, K. L. Kostov, “Glass formation in the MoO3-CuO-PbO system”,
J. Non-Cryst. Solids, 355 (2009) 379-385. Q1

e Glasses in the MoO3s—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 photoelectron spectroscopy (XPS). Two glass formation regions are determined: one

with compositions having a high MoOs content (50-80 mol%) and the other in the PbO-rich

3



compositions (65-80 mol%). In the region of MoOs - rich compositions, the building units of the
amorphous network are MoOs, M0oO4 and CuO4 groups. For these high MoOs 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 MoO4
and CuOs 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 MoOs content drops strongly which is accompanied with a
significant increase of the actual CuO content with respect to their nominal MoO3z-CuO
composition. Such effect is not observed in PbO - rich composition (70 mol%) where PbO has a
role of network former.

4. M. Munanosa, P. Hopnanosa, K. JI. Koctos, ,,CTekio06pasysane B cuctemara MoO3z-CuO-
PbO*, J. Non-Cryst. Sol., 355 (2009) 379-385. Q1

» Ilonyuyenu ca crbkia B cucremara MoQO3-CuO-PbO mpunaraiiku BHCOKM CKOPOCTH Ha
oxnaxaane (10* -10°K/s). Crpkmata ca uscienpanum upe3 PentreHodasos amamus, (PDA),
mudepennnanHo-tepmuueH ananus ([ITA), uadpauepsena cnexkrpockonusi (MY) u Pentrenosa
¢doroenextponHa crnekrpockonusa (PPC). Onpenenenu ca aBe o0JacTH Ha CTBKIOOOpa3yBaHe:
ellHa pa3IoJIoKeHa MPH ChCTaBH ¢ BUCOKO chabpkanue Ha MoO3 (50-80 mol%) u Bropa - B 06mact
0T ChCTaBu ¢ BUCOK mporieHT PbO (65-80 mol%). Ciopen NY-criekTpanHuTe 1aHHU, OCHOBHUTE
CTPYKTYPHU CIAWHHLMN, H3rpaXAalllhnd MpE)Kara HA CTbKJIATa OT II'bpBaTa obmacT Ha
cTBKI000pa3yBaHe-6orata Ha MoOs ca: MoOs, MoO4 n CuQOg4 rpynu. Moxke 1a ce npeanonoxu,
4ye 3a CThKJIA C BUCOKO ChIbpkaHue Ha MoOs M ChOTBETHO HHMCKHM KOHIIeHTpauuu Ha PbO,
OJIOBHUSIT OKCHJI JICHCTBa KaTo MOoJU(UKATOp Ha amopdHaATa Mpekara, JOKaTO MPH CTHKIA C
BHUCOKO CBABPIKAHUC HaA PbO Tto3mu OKCHJ U3IIBbJIHABA pOJiaTa HAa OCHOBCH CT’LKHOO6paSYBaTeJ'I. B
TO3M CIIydail Mpe)kaTa Ha CThKJIaTa Hail-BeposTHO € usrpazena ot PbOn (n = 3, 4) Bepuru, Mexny
KOUTO ca pa3nonoxkeHn wuzonupanu MoOs rpynu um CuOs xomiuiekcu. JlaHHuTe OT
uH(ppauepBeHaTa U peHTreHoBaTa (HOTOEIEKTPOHHA CIIEKTPOCKOMHUH J0Ka3BaT (OpMUpPAHETO Ha
Mo — O — Mo, Mo — O — Me (Me ") (xbaeto Me = Cu?*, Cul* u Me' = Pb) u Me (Me ") - O - Me
(MC') BPBH3KHU B aMop(bHaTa MpCiKa. YcTanoBeHO €, Y€ B CbCTAaBa Ha CTbKJIAa C HUCKA KOHIICHTPpAaI A

Ha PbO (10 mol%), kbIeTO OJIOBHHUAT OKCHJ ACHCTBA KaTo MOAU(pUKATOp HA aMOpdHaATa MpexXa,



chabpkaHueTo Ha MoO3 3HaYUTENTHO ce MOHMKaBa, JOKAaTO Chabpkanuero Ha CuO HapacTBa 1o
OTHOIIIEHHWE Ha TexHUs HomuHajeH chcTaB MoO3—CuO. TakbB edekT He ce HalIaaBa Mpu

crpkiia boratu Ha PbO (70 mol%), kpaero PbO e ocHOBEeH MpekooOpa3yBared.

5. M. Milanova, R. lordanova, L. Aleksandrov, M. Hassan, Y. Dimitriev, “Glass formation and
structure of glasses in the ZnO-Bi>03-WO3-Mo0Os system, J. Non-Cryst. Solids, 357 (14) (2011)
2713-2718. Q1

e The glass formation region in the ternary ZnO—Bi,O3—WO3 system is determined by melt
quenching technique (cooling rates 10-102K/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-0.3Bi203-0.5WO3]-xM00Os, 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 MoOsz content. The glass transition temperature, Tg, 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 WOs into a layered one, consisting mainly of
WOs units. We supposed that the network of quaternary glasses is built up by MoO4, MoOe and
WOe. At low concentration ZnO and Bi»Os facilitate the disorder in the supercooled melts, while
at high concentration stimulate crystallization processes. These oxides belong to the intermediate
ones.

5. M. MunauoBa, P. ﬁopnaHOBa, JI. AnekcanapoB, M. Xaccan, . Jlumurpues,
CrpKi000pazyBaHe U CTPYKTYypa Ha cThkiaTa B cuctemMata ZnO—Bi203—W0O3—Mo0Os, J. Non-
Cryst. Sol., 357 (2011) 2713-2718. Q1.

» Tlo MeTosa Ha MpeoXJyIaeHaTa CTONMIKA (CKopocTH Ha oxnaxaane 10—-102 K/s) e onpenenena
obnacTTa Ha CTBbKI000pa3yBaHe B TpUKOMIIOHeHTHaTa cucteMa ZnO3-Bi203-WOs. [Tonyuenu ce
HOBU OpUTHHAJIHU CTBHKJIA B TCCCH KOHICHTPALUMOHCH UHTCPBAJI OT CbCTAaBHU C BUCOKO CbABPIKAHNC
Ha WO3 (60-75 mol%). Cunte3upanu ca ¥ XOMOT€HHH CTHKJIA Ype3 MPEOXJIaXaaHe Ha CTOMUIIKH
¢ HomuHaTHH chcTaBu (100 — x) [0.2Zn0-0.3Bi203-0.5W03]-xM003, kbaero x= 20 + 60 mol%

MoOQs3. XapaktepuzupaHeTo Ha aMoppHHUTE 00pa3ly € HampaBeHo upe3 PentreHodazoB aHaius



(PDA), mudepenmuanno-tepmudeH aHamm3 ([ATA) u undpauepena crnexrpockomus (MY).
YcTaHOBEHO €, 4e TepMHYHaTa CTAOMIHOCT Ha YETHPUKOMIIOHEHTHHUTE CTHKJIA HaMmajsiBa C
yBeJIMYaBaHETO Ha chabpxkaHueTo Ha MoOs. Temneparypara um Ha 3acTbkisiBaHe, Tg, Bapupa
mexay 340-480°C, mokaro TemmeparypaTa Ha KpucTtanusamus, [x, € Mmexay 388-531°C.
BondgpamatauTe cThKiIa MMaT mMo-BUCOKa Temiieparypa Ha kpuctanuzanus (Tx xHag 500°C) B
CpaBHEHHUE C JPYTUTE BaHAJATU U MOJIMOJaTHUTE HETPAAUIIMOHHU CThKJIa. MpekaTa Ha CcThKIIaTa
ce ¢opmupa upe3 TpaHcPopMUpaHE HA TpUMepHara CTpykrypa Ha WOz B cioecra CTPYKTYpa,
cherosma ce riiaBHo oT WOeg enunuim. [Ipeanonara ce, ye Mpexara Ha YeTUPUKOMIIOHEHTHUTE
CTBKJA € u3rpaaeHa ¢ yuactuero Ha MoOs, M0Os 1 WOs. B Hucku konnentpaiuu ZnO u Bi203
yliecHsIBaT Oe3MopsIbKa B MPEOXIaIEHUTE CTOMUIKH, a P BUCOKU KOHIEHTPALUU CTUMYIUPAT

IMPpOUCCUTC HAa KPUCTATIU3allUs.

6. M. Milanova, R. lIordanova, K. L. Kostov, Y. Dimitriev, “X-ray photoelectron spectroscopic
studies of glasses in the MoO3-Bi203 and M00O3-Bi203-CuO systems”, J. Non-Cryst. Solids, 40
(2014) 175-180. Q1

e The local structure and the connectivity in the amorphous network of glasses from MoOs-
Bi2O3 and MoOs- 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 MoO4 tetrahedra as well as of small
amounts of MoOs octahedra. Based on the O1s spectra analysis it was suggested that the MoOs
octahedra are connected by bridging Mo-O-Mo bonds, while the MoOj 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
MoOs3-Bi>03-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,
tetrahedral units (absorption band at 260 nm) in the amorphous network was also found by optical
absorption spectra. The role of MoOg as glass former was confirmed.

6. M. MuiaanoBa, P. ﬁopﬂaHOBa, K. JI. Kocros, f. JumutpueB, “@DOTOENEKTPOHHO
CIIEKTPOCKOIICKO M3cieIBane Ha cThkia B cuctemure M0Os3-Bi03 1 M003-Bi203-Cu0O”, J. Non-

Cryst. Solids, 40 (2014) 175-180. Q1



P Upes cpaBHMTENEH aHAIM3 Ha (POTOEIEKTPOHHHUTE CHEKTPU HA IOJYYEHUTE CTHKIA B
cucremure M0O3-Bi20O3 1 M003-Bi203-CuO cbe ciekTpute Ha MOIHOIATHH KPUCTAIHU (Das3H €
M3clieIBaHa JIOKAlIHATA CTPYKTYpa U TUTIOBETE BPB3KU, KOUTO ce (popmupaT B aMmopdHaATa MpekKa.
Pesynrarure nmokassar, ue M0O4 TeTpaenpu ca OCHOBHUTE CTPYKTYPHU €IMHHUIIA Ha aMOPPHUTE
MpEXH Ha CThKJIaTa OT JiBeTe cucteMu. Maiiku konmdectBa 0T M0Og OKTaepu ChIIO MPUCHCTBAT
B CTPYKTypara Ha W3CJelBaHUTE CThKia. Bb3 ocHoBa Ha anaim3a Ha O1S doTonekTpoHHUTE
nuHUM ce npenamnosnara, ue¢ MoOg okTaeapure ca cebp3anu upe3 moctoBu Mo — O — MO BpB3KH,
nokaro MoOs Terpaenpure ydactBaT B oOpasyBaHeTo Ha cmeceHu Bi — O — MO Bpb3ku.
Hanuuuero Ha 31pasu, cMecenu Bi — O — MO Bpb3KkH € OT peliaBaiiio 3HaueHHe 32 3aCThKIISIBAHETO
Ha cecraBute. M0®* u Bi®* jionn, mpucserBar B M0O3-Bi203 crpkinara u Mo®*, Bi*, Cu* u Cu?*
foHn ca HaOmogaBaHu B amopdHu oOpasiu ot cuctemara Mo0Oz-BioO3-CuO. Ananmu3bsT Ha
CTBKJIaTa upe3 nudy3Ho-oTpakaTeliHa Y B-BUauMa CIEKTPOCKONUS, MOTBBPKIaBa JAHHUTE OT
PenTreHosara (hOTOENEKTPOHHA CIIEKTPOCKOMHS, J0KA3BaiK! IPHCHCTBHETO Ha Horn Mo®t, Bi®*
u Cu?* B m3cnenpanute crekiaa. O6pasyBane Ha MoO4 TeTpaenpuuny eauHuIH (a6copOIMOHHA
uBuna mpu 260 11 nm) B amopdHaTa Mpexka ChIIo € HOTBBPJCHO U OT ONITUYHUTE a0COPOIIOHHH

criektpu. Jlokazana e ponsita Ha MoO3 KaTo OCHOBEH CTHKIO00pa3yBaTed.

7. R. lordanova, M. Ataalla, M. Milanova, L. Aleksandrov, A. Staneva, Y. Dimitriev, “Glass
formation and structure of glasses in the WO3-ZnO—-Nd>O3z—Al203 system”, J. Non-Cryst. Solids,
414 (2015) 42-50. Q2

e Glass formation ability in three different sections: WO3-ZnO-Nd2Os3; (100-x)
(0.8W03:0.1Zn0-0.1Nd203)-xAl203, x=5-30 mol% and 90(xWO3-yZnO-zNd,03)-10Al>03 from
WO3-ZnO-Nd203-Al203 system is investigated by melt quenching technique. Glasses are
obtained from the compositions with a high WO3z content (6575 mol%). According to DTA data
the glass transition temperature (Tg) is in the range 508-525°C and the glass crystallisation
temperature (Tx) is around 600°C. Neodymium tungstates, Alo(WOa4)3, ZnWO4 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 WOe octahedra, connected by W—-O-W bridges. This
structure does not satisfy the classical concept for the formation of an amorphous network which

is built up by MeO; tetrahedra.



7. P. ﬁopnaHOBa, M. Artaanna, M. MujaanoBa, JI. Anexcanapos, A. CraneBa, S. Jlumutpues, ,,
CTpkI1000pa3yBaHe U CTpyKTypa Ha cThkia B cuctemara WO3—-ZnO-Nd20s—Al0z3*, J. Non-Cryst.
Sol., 414 (2015) 42-50. Q1

P Upes wMeroma Ha [PEOXJIAJCHATAa CTOMMIKA € W3C/Ie[BAHA TEHJCHIUATA KbM
CTBKIIOOOpa3yBaHe B Tpu pasauudHd cedeHuss or cucremara WO3-ZnO-Nd20s3; (100-x)
(0.8W03-0.1Zn0-0.1Nd>03)-xAl>03, x=5-30 mol% and 90(xWO3-yZnO-zNd>03)-10Al>03 from
WO3-Zn0O-Nd203—Al>03. TTonyuenu ca cTpkia ¢ BUCOKO chabpxkanue Ha WO3 (65-75 mol%).
Crnopen nanHute oT audepenHnuanHo-tepmuunus anamu3  ([ATA), Ttemmeparypara Ha
3actekisiBaHe (Tg) Ha u3cnenBaHUTE CThKIA € B AuanazoHa 508— 525°C, a temmeparypara Ha
kpuctanuzanus (Tx) e okomo 600°C. B mudpakrorpamute Ha mnpeoxiaJeHd 0Opa3lv U3BHH
o0yacTTa Ha CTHKIOOOpa3yBaHe ca uaeHTH(GHUIMpPaHU TU(PAKIMOHHUTE MMUKOBE HA HEOIMMOBHU
Bondppamaru, ZnWOs, Al(WO4)2 m WOs. CrpykrypaTa Ha CThKJIAaTa € H3CJICIBaHA C
uH(ppauepBeHa crnekTpockonusi, PamanoBa u gudy3HO oTpaxarenHa YB — Buguma
CHEKTPOCKOMUU. Y CTaHOBEHO €, ue aMop(Hara Mpexa e u3rpaaeHo ocHoBHO oT WOe okTaenpu,
cBbp3anu ¢ MocToBH W — O — W BpB3Kku. Taszu CTpyKTypa He YOBJIETBOPSIBA KIIACHICCKUS MOICIT

Ha opmupane Ha aMOp(HU MPEXKH, U3TPATACHU OT MeTaI-KUCIopogHu TeTpaeapu (MeOs).

8. M. Ataalla, M. Milanova, L. Aleksandrov, R. Iordanova, A. Staneva, Y. Dimitriev, “Glass
formation and structure of glasses in the ZnO-WOz3-La203-Al,03 system”, J. Chem. Technol.
Metall., 50 (4) (2015) 423-428. Q3

e The glass formation region in the section 90(xZnO-yWO3-zLa>03)-10Al,03 of a constant Al,
O3 content of 10 mol % and varying amounts of WO3, ZnO and Nd2O3 from ZnO-WO3-La,03-
Al,O3 system is determined by the melt quenching technique (with cooling rates of 10 Ks™ - 102
Ks™). The glasses are obtained from compositions of a high WO3 content (60 mol% -75 mol%).
The amorphous state of the samples is verified by X-ray diffraction (XRD). The thermal
parameters of the investigated glasses are obtained by differential thermal analysis (DTA). The
glass transition temperature (Tx) is in the range 440°C - 510°C, while the crystallization
temperature (Tg) varies from 520°C to 650°C. The glasses are characterized by a good thermal
stability in respect to crystallization. AT varies in the range of 60°C - 135°C (AT = Tx -Tg). The
glasses structure is studied by IR spectroscopy. It is established that the amorphous network is

built up mainly by WOs octahedra connected through W-O-W bridges.



8. M. Araana, M. MunanoBa, JI. Anekcanapos, P. ﬂopaaHOBa, A. CraneBa, S. Jlumutpues,
“CTpKI000pa3yBaHe U CTPyKTypa Ha cThkiara B cuctemara ZnO-WOs-Lax03-Al203”, J. Chem.
Technol. Metall., 50 (4) (2015) 423-428. Q3

» Ilo Merona Ha HpeoxiajeHaTa CTONMIKA (ckopoctn Ha oxnaxnpaHe 10 Ks?-102 Ks?) e
ompejeneHa obgacTrTa Ha cThKioobpasyBaHe B ceucHuero 90(XZnO-yWO3-zLay03)-10Al203 ¢
MOCTOSIHHO chabprkanne Ha Al2Oz ot 10 mol% u pasnmuunu komuuectBa WO3, ZnO u Nd203 ot
cucrtemata ZnO-WO3-La203-Al203. Ctpkiia ca Mmojay4eHd OT ChCTaBU C BUCOKO ChIbP)KaHHUE HA
WOz (60 mol% -75 mol%). AmopdHOTO CchCcTOSIHHME Ha O00paslUTe € J0Ka3aHO upes3
Pentrenodasos ananus (PPA). TepMuyHHTe MapaMeTpy Ha U3CJIEIBAHUTE CTHKIIA Ca ONPEACIICHH
uype3 mudepenimanen Tepmuden ananmu3 (JTA). Temneparypara Ha 3acTekisiBane (Tx) € B
nuanazona 440°C - 510°C, nokato temmneparypara Ha kpuctanuzauus (Tq) Bapupa ot 520°C no
650°C. Crpkiara ce XxapakTepusupar ¢ 1o0pa TepmuuHa cradbuiHocT. AT Bapupa B quanazoHa ot
60°C - 135°C (AT = Tx -Tg). Ctpykrypara Ha cThKJIaTa € u3cieasana upe3 Y crekTpocKomwsl.
YcraHoBeHO e, 4ye amopdHara mMpexa € u3rpajaeHa riaBHo ot WOg okTaeapu, CBbp3aHU upe3

MocToBH Bpb3ku W-O-W.

» HAaY4YHU NYOJIMKANMYU U3BBH XaOMJIUTANMOHHUSA TPY/

1. D. Klissurski, D. Radev, R. lordanova, St. Kassabov, M. Milanova, K. Chakarova,
“Mechanochemically assisted synthesis of FeVOg catalysts”, J. Mater. Sci., 39 (2004) 5375-5377.
Q2

e The influence of mechanochemical treatment on the solid state reactions between a-Fe2O3 and
V205 was studied. A stoichiometric mixture of both oxides was subjected to an intense milling in
air for different time intervals. The mechanochemical treatment for 15 h leads to a drastic decrease
of the temperature of synthesis of FeVO, (from 1073 K to 773 K). The formation of FeVO4 was
monitored by X-ray diffraction (XRD), infrared spectroscopy (IR), Mdssbauer spectroscopy and
scanning electron microscopy (SEM).

1. A. Kmucypcku, JI. Panes, P. ﬁopnaHOBa, Cr. KacaboB, M. MuaanoBa, K. Yakwpoga,
“MexaHOXMMHUYHO aKTHBUpPAH CHHTe3 Ha Katanusatop FeVOs ”, J. Mater. Sci., 39 (2004) 5375-

5377. Q2



P UscrieBaHo € BIMAHUETO Ha MEXaHOXMMHUYHOTO aKTUBMPAHE BbPXY TBbpAo(pasHaTa peaKIus
Mexay a-Fe,Os m V20s. CrexmoMerpuyHa cMec OT JBaTa OKCHaa Oelle IOJyIoKeHa Ha
WHTEH3WBHO MEXaHWYHO TpPETUpPaHE Ha BB3AYX 3a pa3IUYHA WHTEPBAIM OT BpEME.
MexaHOXMMHYHOTO aKTUBHUPAHE B MPOIBIDKEHUE Ha 15 yaca BoJIM 70 JpacTUIHO HAMAJISIBAaHE Ha
Temrneparypara Ha TBbpaodazen cuate3 Ha FeVOs (ot 1073 K na 773 K). IlonyuaBaneto Ha
FeVO4 Geme npocneaeHo upe3 perrrenoBa audpakuus (PDA), nandpayepBeHa cieKTpoCcKoOmus

(UY), Mossbauer criekTpocKoIHs ¥ CKaHupaila enekTponHa mukpockomnus (CEM).

2. M. Milanova, R. lordanova, Y. Dimitriev, K. L. Kostov, S. Vassilev, “Influence of the synthesis
methods on the particle size of the LiVMo0Oe phase”, J. Mater. Sci., 42 (2007) 3349-3352. Q2

e The lithiated transition metal oxide LiVMo0Os has been synthesized by a novel melt quenching
method that presents some advantages as compared to the classical solid-state reaction and soft
combustion synthesis. These are: the short preparation time and the possibility to control the grain
size of LiVMo0Os powders. The local structure of LiVMoOs samples prepared in different ways
was characterized by IR spectral analysis. The oxidation state of Li, V, and Mo was determined
by X-ray photoelectron spectroscopy.

2. M. Muaanosa, P. ﬁopnaHOBa, . dumutpues, K. JI. Koctos, C. Bacunes, ,,Bnusinuero Ha
METO/Ia Ha CHHTE3 BbPXY pa3Mepa Ha yacTuiute Ha ¢asara LIVMoOs

P JluTneBo-mpexoaHo MeTanHo okcuaHata (asa LiVMO0Os e cuHTe3npaHa upes3 HOB METOJ Ha
npeoxjiaacHara CTOIIHWJIKATA, KOUTO HMMa HIKOHU npeauMCcTBa B CPABHCHUC C KIJIACHMYCCKATa
TBbpAO(da3Ha peaklus U CUHTE3 C ,,MeKo ropeHe”. ToBa ca: KpaTKOTO BpeM€ Ha CHHTE3 U
BB3MOXKHOCT 32 KOHTpOJ Ha pa3Mmepa Ha Kpuctanutute Ha mpaxoBere LiVMO0Oe. JlokanHara
CTPYKTypa Ha MoJTy4eHaTa 1o pa3inyHu HaunHK KpuctanHa ¢asza LiVMoOe, e uscnensana ¢ M4
CIICKTpPAJICH aHaJIN3. OKHUCIUTEIHOTO CHCTOSHUE Ha Ll, VuMoe OIIPCACIICHO YPE3 Pentrenona

(hOoTOENIEKTPOHHA CIIEKTPOCKOIHS.

3. R. lordanova, M. Milanova, A. Stoyanova, C. Iliev, “Crystallization of glasses in the MoOs3-
Bi2Os system”, Adv. Mat. Res., 39-40 (2008) 391-394. Q3

e 0-Bi2M03012 and B-Bi2M020g crystal phases have been synthesized by crystallization of a glass
for a short time. Amorphous samples with the compositions corresponding to the alpha and beta
bismuth molybdates have been obtained at high cooling rates (10* -10° K/s). XRD, DTA and SEM
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studies were performed to examine the phase formation, thermal behavior of the glasses and the
microstructure of obtained crystalline products. By scanning electron microscopy it was shown
that the obtained bismuth molybdates consist of dense agglomerates, containing uniform
distributed crystals with submicron size.

3. P. ﬂopnaHOBa, M. MuanaunoBa, A. CrosnoBa, L. Unues, , Kpucranuzamus Ha cTbkia B
cucremara M0O3-BiO3

P Kpucranaure dasu 0-BizM03O12 u B-Bi2M020g ca cuHTe3supanu upe3 KpucTaau3alus Ha
CTBKJIO 3a KpaTKo BpeMe. AMOp(hHHU 00pa3lM ChC ChCTaBH, CHOTBETCTBALIM HA anda u Oera
OHCMYTOBUTE MOIMOAATH Ca ITOTyYeHH IIPU BUCOKH CKOPOCTH Ha oxiaxaane (104 -10° K/s). Upes
P®OA, ITA u CEM ca u3cnensanu (azoo0pa3zyBaHETO, TEPMUYHOTO MOBEACHUE HAa CTHKIATa U
MHKPOCTPYKTYypaTa Ha IOJy4YEHUTE KPUCTAIHY IPOAYKTH. JJaHHUTE OT CKaHMPAIAaTa eJIeKTPOHHA
MHKPOCKOIIHMA IIOKa3BaT, Y€ IIOJYYCHHUTC 6I/ICMYTOBI/I MOJII/I6IIaTI/I C€ CBCTOAT OT IUJIBTHU

arjioMeparu, u3rpaJcHu OT KpuCTajlu CbC CY6MI/IKpOHHI/I pasMEepu.

4. M. Milanova, R. lordanova, M. Tatsumisago, A. Hayashi, P. Tzvetkov, D. Nihtianova, P.
Markov, Y. Dimitriev, “Soft mechanochemical synthesis and electrochemical behavior of
LiVMoOs for all-solid-state lithium batteries”, J. Mater. Sci., 51 (7) (2016) 3574-3584. Q1

e In this paper, we report a novel route to obtain LiVMoOs nanocrystals using a soft
mechanochemical synthesis method. Powder X-ray diffraction, infrared, and Raman data indicated
the formation of a single-phase LiVMo0Oe with brannerite-type structure after 60 min milling time.
The average particles size of the obtained LiVMo0Os, derived from transmission electron
microscopy data is about 46 nm. From UV-Vis diffuse reflectance spectrum, the direct band gap
value (2.77 eV) of the material was estimated. The electrochemical characterization of the
LiVMoOe obtained was performed for the first time by assembling an all-solid-state cell,
employing LiVMoOs as a cathode active material. Discharge—charge measurements for 10 cycles
were performed in the potential range from 1.8 to 3.7 \VV under a current density of 0.1 mA cm2 at
room temperature. The assembled all-solid-state Li-In/80Li>S-20P>Ss glass—ceramics/LiVMoOsg
battery presents a sustainable reversible capacity of 35 mAh g and a coulombic efficiency close
to 100 % after the second to the 10th cycles.

4, M. MuJanoBa, P. ﬁopﬂaHOBa, M. Tarcymucaro, A. Xasmm, I1. [{etkos, JI. HuxtsHoBa, I1.

MapKOB, AL Z[I/IMI/ITpI/IeB, “Mek MEXaHOXMMHYECH CHHTE3 H CJIICKTPOXUMUYIHO IIOBCACHHUEC Ha
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LiVMo0Oe B TBBpIOTETHH IUTHEBO-IHOHHN OaTepun”, J. Mater. Sci., 51 (7) (2016) 3574-3584. Q1
» B Tasu cratus € JOKJIAJBaH HOB METOJ 3a MojydaBaHe Ha HaHokpucraiex LiVMOoOs,
npujarailku Mek MexaHoxummuueH cuHTes. [IpaxoBaTta peHTrenoBa qudpakuus, HHQpauepBeHUTE
n PamanoBuTe naHHM mokas3Bar oOpa3yBaHeTo Ha MoHO(a3zeH LiVMoOs cbC CTpyKTypa THI
bpannepur cneny 60 MuHyTH BpemMe Ha cMmuiaHe. CpeaHMAT pa3Mep Ha 4YacTHULIMTE Ha
cunresupanata (aza LiIVMO0Os, monydeH OT JaHHWTE Ha TPAHCMHUCHOHHATA EIIEKTPOHHA
MHUKpOcKonus, € okoio 46 nm. Ot gudysHo orpaxkarennus YB-Buc cnekTbp € u3uuciieHa
CTOMHOCTTAa Ha IIMpUHATa Ha 3a0paHeHaTa 3o0Ha (2,77 eV) Ha Mmartepuana. 3a TBPBH IBT €
U3BBPIICHO EJIEKTPOXUMHUYHO oOXxapakrepusnpaHe Ha nonydeHus LiVMoOs karto akTuBeH
MaTepual Ha KOMIIO3UTEH KaroJ B MOJEIHAa TBBPJOTEIHA €JIEKTPOXMMUYHA KIIETKA.
W3mepBanusTa Ha pa3zpsaa-3apan 3a 10 nukbiaa ca U3BBbPILICHU B MOTEHIMAIHUS IUana3oH ot 1,8
10 3,7 V npu mrbTHOCT Ha Toka 0,1 mA cm™ npu cTaiina Temmeparypa. MoienHara TBbp0TeNHa
Li-In/80Li2S-20P;Ss /LiVM0Qs 6atepus nokaspa ycToituus o6paTum kanamuret ot 35 mAh gt u

6130 100 % kynoHOBCKa €()eKTUBHOCT CIIE] BTOPHS 10 I€CETHS UKL

5. M. Ataalla, A. S. Afify, M. Hassan, M. Abdallah, M. Milanova, H. Y. Aboul-Enein, A.
Mohamed, “Tungsten-based glasses for photochromic, electrochromic, gas sensors, and related
applications: A review”, J. Non-Cryst. Solids, 491 (2018) 43-54. Q1

e The present work focuses on reviewing the scientific literature on various types of tungsten-
based glasses such as tungsten—phosphate, tungsten—tellurite, tungsten—borate glasses, tungsten—
germinate, tungsten—antimonate, and non-traditional tungsten oxide-containing glasses. The glass
formation, structure, thermal, some chemical, physical and characterization of materials are
discussed. Tungsten-based glasses show a remarkable potential for many photochromic,
electrochromic and gas sensing applications.

5. M. Ataamna, A. C. Apudu, M. Xaccan, M. A6namuta, M. MunanoBa, X. V. AOyin-Enenn, A.
Moxawmen, ,, Bondbpamatau cTbkia ¢ GOTOXpOMHH, €IEKTPOXPOMHU U Ta3 CEH30PHU MPUIIOKESHHUS:
IMperaen ”, J. Non-Cryst. Solids, 491 (2018) 43-54. Q1

P Hacrosiara pabora ce (okycupa BbpXy Mperiie[a Ha HAayyHaTa JIATEPATypa 3a pas3jinuyHu
BHJIOBE BoJIppaMaTHU CTHKJIA, KaTo BoyippamarHO-hochaTHu, BoJPppaMaTHO-TEITYPUTHH,
BoJIpamMaTHO-00pATHH, BoJipamMaTHO-TEPMaHATHH, BOJIpaMaTHO-aHTUMOHATHH U

HETpAaAULIMOHHU CTHKJIA, ChABPIKAIIA BOJ'I(I)paMOB okcup. Pasrinemanu ca CT’LKJIOO6p&3yBaHeTO,
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CTpYKTypaTa, TEPMUUYHHUTE, HAKOU XUMHUYHU U (PU3UYHU XapaAKTEPUCTHUKUTE HA MaTepUAIHTE.
BondpamaTtHute cThKIa MMOKa3BaT 3a0eNeKUTeNIeH MOTEHIHal 3a MHOTro (OTOXPOMHH,

CJICKTPOXPOMHH U I'a3 - CCH30PHHU INPUIIOKCHHA.

6. R. lordanova, M. Milanova, L. Aleksandrov, A. Khanna, “Structural study of glasses in the
system B203-Bi203-La,03-WO3”, J. Non-Cryst. Solids, 481 (2018) 254-259. Q1

e New multicomponent (100—(x—y))-(0.6B203-0.4Bi203)-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 borobismuthate network in small quantities
through Bi** and B-O-W bonds are not formed. Accumulation of Bi-O-W bonds stimulates
crystallization processes. La>Oz is crucial to connect tungstate units with boro-bismuthate glass
matrix and to realize amorphous network with their participation. It was supposed that in glasses
with higher WO3 content (30 and 40 mol%) two inconsisted glass networks are formed bismuth-
borate one built up by BOs, BO4, BiOs units and tungstate one, built up mainly by WOs. These
networks are interconnected through lanthanum.

6.P. P'IopnaHOBa, M. Munanoga, JI. Anexcanapos, A. Kanna, “CTpyKTypHO HU3CJI€/IBaHE Ha CTHKJIA
B cucremara B203-Bix03-La;03-WO3”, J. Non-Cryst. Sol., 481 (2018) 254-259. Q1

> HpHJ’IaFaﬁKH MCTO/Zla Ha MPEOoXJIaACHAaTa CTOIMUIIKA Ca CHHTE3UPAHU HOBU MHOT'OKOMIIOHCHTHH
crpkia cbe cberas (100 - (X - y))'(0.6B203°0.4Bi203) xLa203'yWOs3, x =0, 10; y = 0 +40 mol% u
€ M3CIIe/IBaHa TSAXHATa CTPYKTypa upe3 uHdpauepBeHa u PamanoBa cnekrpockonuu. Bb3 ocHoBa
Ha TOJIyYEHHTE CIIEKTPAIIHU JITAHHM Ce TpeJoara, ye B orchbcTBueTo Ha LazOs, BondpamsT ce
BrpaxJia B 60po-OucMyTaTHa MpeXka B MaJIKU KOJIMYECTBA Ype3 Bi%* HOCPEICTBOM (POPMHUPAHETO
Ha Bi— O — W Bp®b3ku, nokato Bpb3ku B — O — W He ce oOpa3ysar. HarpynBanero Ha Bi — O- W
BPB3KHM CTUMYJIHMpA TpoIlecuTe Ha Kpuctanu3anus. [loTBbpeHa e pemasamniara posst Ha La203 3a
CBBpP3BAaHETO Ha BoJippaMaTHUTE €IUHUIM C Oopo-OuMcMyTaTHa CTHKJIEHAa MaTpulla U 3a
PCAIU3UPAHCTO HA aMop(bHa MpEKa C TAXHOTO y4acCTHC. Hpeﬂnonara CC, 4C IIpH CTHKJIATa C I10-
BUCOKO chabprkanre Ha WOz (30 u 40 mol%) ce hopmupar 1Be HECHBMECTHMHU aMOP(PHH MPEXKHU
— 0opo-OucmyTatHa, u3rpaaeHa ot BOs, BO4, BiOs equnnnu u BoadpaMaTHa, ChCTaBEHA TIIABHO

oT WOe okTaenpu. Te3n Mpexu ca CBbp3aHU MOMEXKY CH UPE3 JIAHTAH.
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7. M. Milanova, R. Iordanova, M. Gancheva, “Synthesis, characterization and photocatalytic
performance of brannerite-type LiVMo0Og”, Bulg. Chem. Commun., 50 (2018) 105-108. Q4

e Crystalline LiVMo0Og with brannerite structure was synthesized by mechanochemically assisted
solid-state synthesis. A mixture of Li.COz; V20s, and MoOgz of oxide 1:1:2 molar ratio was
subjected to intense mechanical treatment for 10 min in air using a planetary ball mill (Fritsch-
Premium line-Pulversette No 7) and zirconia vials and balls (5 mm in diameter). The mechanically
treated mixture of the metal oxides was subsequently heated for 1 hour at 450°C. XRD, Raman
spectroscopy, and SEM investigations were performed to examine phase formation, local structure,
and morphology of the obtained product. Preliminary mechanical activation of the reagents led to
the formation of highly reactive precursor and annealing of the latter formed submicron-sized
particles of LiVMoOsg with irregular shape, which were highly agglomerated. Photocatalytic results
showed that adsorption of Malachite Green dye (MG) on the LiVMoO®6 surface is a prerequisite
for its photodegradation. Degradation percentage of Malachite Green in the presence of LiVMO0Oe
photocatalyst was about 70% after 210 min of UV irradiation time.

7. M. Munanosa, P. opzranosa, M. Tanuesa, “Cuntes, 0XapaKTepu3upaHe U (OTOKATATUTHIHH
coiictBa Ha LiVMO0Og”, Bulg. Chem. Commun., 50 (2018) 105-108. Q4

» Momnodasen kpucrainen LiVMoOg cbe CTpyKTypa 0T BpaHepuTOB THII € TI0IydYeH YCIENHO Ype3
MEXaHOXUMHYHO aKkTUBUpaH TBbpaodazeH cunted. Cmec ot Li2CO3, V205 1 MoO3z B MonHO
CBOTHOIIICHHUE HAa OKCHUAUTEC 1:1:2 e HOAJIOKCHA Ha MHTCH3MBHA MCXAaHHWYHaA 06pa60T1<a 3a 10
MHUHYTH BBB BB3/yIlIHA Cpejia B IuiaHeTapHa Tonkosa MenHuna (Fritsch-Premium line-Pulversette
No 7). Mexann4Ho oOpaboTeHaTa cMec OT MpeKypcopute € Harpsra 3a 1 gac npu 450°C. Taka
MOJy4eHUAT oOpaszell € oxapakTepuzupaH dype3 PentreHoBa audpakius, PamanoBa
CIICKTPOCKOIINA U CKaHUpalla CJICKTPOHHA MUKPOCKOIIUS. YcTaHoBeHO €, 4 MMpCABApPUTCIIHOTO
MCXaHUYHO TPETUPAHEC HAa CMECTTAa OT PCArCHTH B INJIAHCTApHA TOIIKOBA MEJIHHIA, BOAU 10
S3HAYUTCIHO aKTUBHPAHC HAa PCAKIMOHHATA CMEC OT M3XOJHHW KOMIIOHCHTU W CJIC] IMOCJICABAIIO
HarpsiBaHe 3a KpaTbk mepuoi oT Bpeme (1 uac) ce monyuasa kpuctaigeH LiVMoOs, chabpikali
KpUCTAJIUTU CBC Cy6MI/IKp0HCH pa3mep. doTokaTanuTHYHATa AKTUBHOCT Ha MOJIYYCHHUAT
LiVMo0Og Getiie u3ciieiBana upe3 pasrpakiaHe Ha OPraHUYHOTO Oarpwiio ManaxuToBo 3esieHO
moa yJaTpaBHUOJICTOBO o0mpuBane. POTOKATATUTUUHUTE pe3yaaraTtu MmoKasBaT, Y€ OPraHU4YHOTO

Oarpuwiio mbpBO ce ajacopbupa Ha nmoBbpxHocTTa Ha LiVMo0Os 1 cien ToBa 3amo4yBa HETOBOTO
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pasrpaxmane. Cien 210 mMuHyTH BpeMe Ha OOJIlbYBaHE, MPOIEHTHT Ha pa3rpaXkaaHe Ha

MamnaxutoBo 3eneHo B npucbeTBre Ha LiVM0Og e okono 70%.

8. M. Milanova, K.L. Kostov, R. Tordanova, L. Aleksandrov, A. Yordanova, T. Mineva, “Local
structure, connectivity and physical properties of glasses in the B2O3-Bi20O3-La,03-WO3 system”,
J. Non-Cryst. Sol., 516 (2019) 35-44. Q1

e Glasses of (100-(x+y))-(0.6B203-0.4Bi»03)-xLa203-yWO3, x=0,10; y=0+40 mol% 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 60B203-40Bi>03 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 WOs octahedral units in glasses with
nominal WOs 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.

8. M. MuaanoBa, K. JI. Koctos, P. ﬁopnaHOBa, JI. Anexcannpos, A. ﬁopnaHOBa, I1. Munesa,
,,JJOKaJTHa CTPYKTYpa, TUIIOBE BPB3KH U (PU3NYHH CBOWCTBA Ha cThKJaTa B cuctemara B203-Bi2Oz-
La,03-WOs*, J. Non-Cryst. Sol., 516 (2019) 35-44. Q1

P [lo Meroma Ha TpeoxJageHaTa CTOMUIIKA ca CHHTE3UpaHH CThKIa ¢bhe cheTaB (100 - (X +
y))'(0.6B203°0.4Bi203)'xLa203'yWO3, X = 0, 10; y = 0 - 40 mol%. U3cnenBano e BIMSHUETO Ha
WOQO3 BBbpXY CTpYKTypHUTE U (U3UKOXUMHYHU CBOMCTBA HA TE€3HM CTHKJIA Ype3 M3MEpBaHE Ha
mIbTHOCTTA, TepmuueH aHanu3 ([ATA), mudysno orpaxkarenna YB-Buauma CHEKTpPOCKOMHS,
Pentrenosa ¢oroenekrponna crekrpockomnus (POC) u TeopeTnaro Moaennpane. Y CTaHOBEHO €,

YC IIIBTHOCTTA U TCMIICPATYpATa HA 3aCTBKIIABAHC HAPACTBAT C YBCIMNYABAHC HAa CHABPIKAHUCTO
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Ha WO3, Hali-BeposITHO mTopaau oOpazyBaneto Ha cmeceHH Bi — O — W u La — O — W Bpb3ku. [lo-
HUCKHTE CTOIHOCTH Ha IIMpHUHAaTa Ha 3a0paneHTa 30Ha (Eg) mokassat, ue no6assiHero Ha WO3 uiu
La203 kM 60B203°40Bi2O3 cTHKIO BOAM 10 HapacTBaHE Ha KOJMYECTBOTO HA HEMOCTOBHU
KHCIIOpOJHU atoMu B amopduara mpexa. Upe3 POC ananus, KOMOMHHUpAH C TEOPETUYHH
W3UYUCIICHUS, € YCTAaHOBEHO, Y€ B CTPYKTypaTa Ha YETHPUKOMIIOHEHTHUTE CTHKJIA, ChIbpPKaIIH
WO3 non 20 mo1.% npucserBaT WOs 1 WOg rpynu. B te3u cberaBu crbkia noedetro WOg
OKTaeZpu ca CHIIHO JeOpMUpaHU U MoOraT Aa ObJaT pas3riiekAaHdu KaTto BoJI(PpaMOBH HOHU B
KBa3u-TeTpaeApuyHa KUCIOPOAHA KOOpAUHALKsA. MpekaTa Ha CThKJIAaTa C 10-BUCOKO ChIbpKaHUE
Ha WOs3 (30—40 mol%) ¢ nomunupana or WOe eIUHUIH, KATO KOJIXYESCTBOTO Ha BOJI(pamMoBHTEe
terpaeapu (WO4) u WO jionnTe B KBa3u-TeTpaeApUyHa KMCIOPOIHA KOOPAMHAIHS € 3HAYHTEITHO
o-Majko. Upe3 cpaBHUTENIEH aHAIN3 C MOAXOASIIN KPUCTAIHU CTAHIAPTH € MIPEJIOKEHO IIBIHO
ONMCAaHWE Ha CHIICCTBYBAIIMTE THUIIOBE BPB3KHM W TEXHUTE Hai-BeposiTHH Ols cBBbp3BaIu

CHCPIuu.

9. M. Milanova, R. lordanova, “Effect of B2O3 addition on the electrochemical performance of
LiVMo0Oe cathode material”, J. Chem. Technol. Metall., 55 (1) (2020) 81-87. Q3

e In this paper, we report for the preparation of LiVMoOs cathode material with and without B
O3 addition (B-LVM and LVM) by melt quenching method followed by heat treatment at 580°C.
XRD, Raman and SEM investigations were performed to examine the phase formation, local
structure and morphology of the obtained products. The results indicate that BoOz acts as a sintering
agent. The synthesized B-LVVM material is comprised of clusters of agglomerated tightly packed
small particles. The electrochemical performance of B-LVM and LVM as cathodes in lithium ion
batteries was examined. The specific capacity estimated of the BoO3 —added LiVMoOg approaches
300 mAh g* which is larger than the specific capacity reported so far in the literature for this
material. Although that the addition of the B2O3 enhances the capacity does not improve the cycling
stability of the LiVMo0OQOe.

9. M. MuaanoBa, P. ﬁopnaHOBa, ,,E(dexThT 0T 100aBsHeTO Ha B203 BBPXY €NEKTPOXUMUYHOTO
noBejieHue Ha kartoaaus marepuan LiVMoOsg

» B Tasu craTus HHe JOKIaABaMe 3a MOJyYaBaHETO Ha KaroaeH marepuan LiVMoOs 6e3 u ¢
nobassiie Ha B203 (LVM u B-LVM) no merona Ha mpeoxJiajieHaTa CTONMJIKA C MOCIeaBalia

TepMmuuHa obpadoTka npu 580°C. Upe3z POA, Paman u CEM e uzcnensano ¢azoobOpasyBaHero,
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JIOKaJIHaTa CTPYKTypa U MOp(OJIOruara Ha MOJTy4eHUTE NPOAYKTH. Pedynrarurte mokasBar, ye
B203 uma cunrteponai edexr. Cuaresupanust B-LVM marepuan ce cbCTOM OT KIBCTEPH OT
arJJOMEpUpPaHU MaJIKU YacTuly. M3cnenBanu ca eeKTpOXMMUYHNUTE XapakTepucTuku Ha B-LVM
u LVM xarto karonu B JNUTHEBO-WOHHU Oarepun. OmpeneneHusT creun(uyeH KamaluTeT Ha
LiVMo0Os, momuduimpan ¢ B0z ce mobmmwkaBa mo 300 mAh g'l, KOWTO € HO-TOJIIM OT
cneun(UYHUS KamaluuTeT, JTOKJIaJBaH Jocera B JIMTepaTypara 3a TO3d MaTepual. Benpeku ue
nobasstnero Ha B>O3 yBenmuaBa KamamureTa, HE MOAOOpsSBa LMKIMYHATA CTAOMIHOCT Ha

LiVMoOe.

10. R. lordanova, M. Milanova, L. Aleksandrov, K. Shinozaki, T .Komatsu. “Structural study of
WO3-La,03-B203-Nb20s glasses”, J. Non-Cryst. Solids, 543 (2020) 120132. Q1

e The effect of the addition of Nb.Os to the WO3-La203-B203 glasses on their structure and
physical properties (density, molar volume, glass transition temperature) has been investigated by
using of IR and Raman spectroscopy, density measurement, and DTA analysis. Raman and IR
spectra revealed that niobium ions incorporate into base tungstate glass matrix as NbOg octahedra,
interconnected by corners and edges. At lower Nb2Os content (10 mol%), there is a high number
of mixed B-O-Nb, and W-O-Nb bonds in the glass network. With increasing Nb,Os concentration
(15 mol% and 20 mo%), these bonds are gradually replaced by Nb-O-Nb linkages between corner
shared NbOeg octahedra, forming 3D clusters, which are incorporated into amorphous network
mainly trough La-O-Nb bonds. The addition of niobium oxide above 10 mol%, leads to decrease
of the thermal stability of glasses and to increase in the density which is related with the formation
of niobium oxide polyhedral clusters.

10. P. Mopnanosa, M. Musianosa, JI. Anexcanzpos, K. Illunosaku, T. Komatcy, ,,CTpykTypa Ha
crekiara ot cucremara WO3-La203-B203-Nb,Os, J. Non-Cryst. Solids, 543 (2020) 120132. Q1
P Uscnensan € edekThbT oT H06aBsHeTo Ha Nb2Os kbM cThkia ot cuctemara WO3-La03-B203
BBPXY TSXHaTa CTPYKTypa M (PU3MYHM CBOICTBa (ILUTBTHOCT, MOJIapeH o0eM, TemmepaTypa Ha
3acTpkiaBane) upe3 MY u PamanoBa criektpockonuu, usmepBane Ha rbTHOCT U JITA anamus.
PamanoBute m WY cnektpu mnokasBar, ye HUOOWEBUTE HOHM C€ BKJIIOYBAT B OCHOBHATa
BoJipamaTHa CThKIIEHa MaTpuila kKato NbOg OkTaeapu, CBbpP3aHu MIOMEXKIY CH C OO BHPXOBE
u puoose. [Ipu no-uucko cpabpkanue Ha Nb2Os (10 mol%), B cTbkiieHaTa Mpexka ce popMHupaT

rossiM 6poit cmecern B-O-Nb u W-O-Nb Bpb3ku. C yBennuaBaHe Ha KOHIEHTpauusaTa Ha Nb2Os
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(15 mol% u 20 mo%), Te3u Bpb3Ku nocTeneHHo ce 3amecTtBaT ¢ Nb-O-Nb Bpb3ku Mex a1y BBpXOBO
cebp3anu NbOg okTaeapu, kouto ce rpynupat B 3D kibcrepu. Kimbetepure oT NbOs ce BKiIrouBar
B amop(HaTa cTpykTypa riaBHo upe3 La-O-Nb Bpb3ku. JlobaBsHeTo Ha HHoOueB okcua Hax 10
mol% Boxu n0 HamansBaHe Ha TEPMUYHATa CTAOMIIHOCT Ha CTHKJATa M JI0 yBEJIMYaBaHE Ha

IUIBTHOCTTA, B pE3YyJITAT OT 3D KIBCTCPUPAHCTO HA HHOOHEBUTE OKTacapH.

11. L. Aleksandrov, M. Milanova, R. Iordanova, R. Tomova, P. Petrova, N. Nedyalkov, “Structure
and luminescent properties of Eu** doped glass in the system WOs3-La,03-B203-Nb2Os-, J. Chem.
Technol. Metall., 56 (1) (2021) 67-74. Q3

e New multicomponent Eu®" doped glasses with composition: 35WOs:(25-x)La203:25B,03
:15Nb20s :xEu203, X = 0.5, 1, 2, 3, 5 (mol.%) were synthesized by melt quenching technique. The
thermal behavior of the obtained glasses was examined by differential thermal analysis (DTA). It
was established that glass crystallization temperature is at about 740°C. Microstructural
characterization was made by IR spectroscopy. Based on the obtained spectral data short-range
order and connectivity in glass network were determined. It was found that WO, NbOs, BO3 and
BO4 are the main structural units building up the glass network. The obtained glasses are
characterized with high transparency — 75 % to 85 %. Photoluminescence emissions due to the 4f
transitions °Do —F;j (j=0-4) of Eu®" ions were observed. Influence of Eu* content on the emission
intensity of the prepared tungstate glass was established.

11. JI. AnexcangpoB, M. MusnanoBa, P. ﬁopnaHOBa, P. Tomosa, II. IlerpoBa, H. Hensnkos,
,,CTPYKTypa ¥ JTyMHHECIIeHTHH cBoiicTBa Ha EU®* motmpannm cThkia ot cucremara WOs-LaxOs-
B203-Nb20s”, J. Chem. Technol. Metall., 56 (1) (2021) 67-74. Q3

> IIo METOa Ha NpCOoXJiaZiIcHATa CTOIMWJIA Ca CUHTC3UPAHHW HOBU MHOTOKOMIIOHCHTHH EU3+
JIOTHPAaHU CTBKIA, Cbe cheTaB: 35WO03:(25-X) La,03:25B203:15Nb20s: XEu203, X = 0,5; 1; 2; 3;
5 (mol%). TepMHUYHOTO MOBECHNE HA MOJYYCHUTE CTHKIIA € M3CICBAHO Ype3 AudepeHIHaTHO
tepmuueH aHanu3 (J{TA). YcranoBeHo e, 4e TemmepaTypaTa Ha KpHCTAJIM3aIMs Ha CTHKJIaTa €
oko1o 740°C. MUKpPOCTPYKTYPHOTO OXapakTepu3upaHe ¢ HampaBeHo upe3 MU crekTpockomusi.
B®3 ocHoBa Ha MOJIYUYCHUTC CIICKTpaJIHU JaHHU € YCTAaHOBCH OIM3KUS MopsAAbK U THUIIOBCTC
BPB3KH, KOUTO ce Gopmupar B amopdHara mpexka. Jlokazano e, ue WO4, NbOg, BO3 u BO4 ca
OCHOBHUTE CTPYKTYpHU €AMHHLHM, U3rpaxiamuy amopdnara mpexa. [lomyuenurte cTpkia ca

Mpo3payHyl BBB BHUAUMATa oOmacT Ha crektepa - 75 % nmo 85 %. HabGmomaBanu ca
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(OTONYMUHECIEHTHY €MHUCHOHHH JIMHUH, TbIKanu ce Ha 4f mpexomu °Do — Fj (j = 0-4) na Eu®*
{ioHM. YCTAaHOBEHO € BITHSHUETO Ha KoMMuecTBoTo Ha Eu® BBpXy MHTEH3MBHOCTTA HA EMHCHHTE

Ha U3CIIIBAHNTE BOJI(ppaMaTHU CTHKJIA.
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