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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

HaHocTpykTypoBaHi Ta nosikpucranivyii P3M-BMicHI MaTepianu AJ1s1 CUUHTUIISITOPIB, CEHCOPIB Ta €HEProolaHUX

TEXHOJIOTIN

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Nanostructurized and polycrystalline RE-contained materials for scintillators, sensors and energy saving
technologies

Pedepat yKpaiHCBKOIO:

Mertoio po60TH € isecpsiIMOBaHa 3MiHA XapaKTEPUCTUK Ta BIACTUBOCTEN CEHCOPHUX MaTepiasiB i MpucTpoiB Ha ix
OCHOBI, 5IKa BKJIIOYA€ B ce6e: BCTAaHOBJIEHHS B3a€MO3B'3KiB MDK YMOBaMU OTPUMAaHH4, 1€(EKTHOIO CTPYKTYPOIO i
0CO0JIMBOCTSIMU CIIEKTPAJIbHO-JIIOMIHECLIEHTHUX XapAaKT€PUCTUK Y HAHOO0'€KTaxX Ha OCHOBI OKCUJIiB rajlaTiB Ta
BOJIb(ppaMariB; OTPUMAaHHS BUCOKOE(PEKTUBHUX (OTOHHUX CEPEIOBUII HA OCHOBI XaJIbKOTeHiliB; P3M-BMiCHUX
KyIpaTiB Ta MaHTaHATiB, a TAKOX MoAUdiKallis iXHiX KPUCTAYHUX CTPYKTYP LIJISIXOM YaCTKOBUX 3aMillleHb aTOMIB;
MarepiasiB aHOAIB JIiTi€eBUX 1 METAJIOTIAPUIHNX aKYMYJISATOPIB AJ1s1 JOCATHEHHS BUIIUX IIMTOMUX XapaKTEPUCTUK,
HIDKYOiI BAPTOCTI 1 BUILIOI HHUKJILOBAHOCTI ITIOPIBHSHO 3 3aCTOCOBAHMMMU B IIPOMUCJIOBOCTI. MeTOIM NOCiIKEHHS -
CHHTE3 eKCIIePUMEHTaIbHUX 3Pa3KiB, peHTreHO(a30Bull, pEHTT€HOCTPYKTYPHUI, MiKPOCTPYKTYPHUH, JIOKaJIbHUI
PEHTI€HOCIEKTPAJIbHUM, CIIEKTPAJIbHO-JIIOMIHECLIEHTHUI aHali3, eJIeKTPOXiMiuHe rifpyBaHHs, audepeHLiaabHa
CKaHYI04a KaJIOpMMeETPisl, CIEKTPOCKOIIisl IIMM60KUX piBHiB. [Tifi6paHo Ta ONTUMi30BAaHO YMOBU CUHTE3Yy CKJIQAHUX
KyIpaTiB Ta MaHTaHAaTiB MeTOOM TBepHo0Qda3HOi peakiii 3 MeTOI0 OTPUMAaHHSI SIKICHUX MOJTIKPUCTATiYHUX 3Pa3KiB.
CuHTEe30BaHO Ta NiJTBEPIyKEHO KPUCTAJIYHY CTPYKTYPY, BCTAaHOBJIEHO (a30BUIl CKiaf, cepill 3paskis MgGa204,
MgGa204:Mn, MgGa204:Mn, Eu, ZnGa204:Mn, ZnGa204:Mn, Eu, Mgl-xZnxGa204:Mn ta Mgl xZnxGa204:Mn, Eu.
PEM Tta TEM 306pa’keHHs 3aCBiJ4MiIM TOMOT€HHICTh OTPMMaHUX 3Pa3KiB Ta piBHOMipHUI po3nofin gomimok P3M y
006'emi kepamiku. [TokazaHo, o B crexynax cucremu Gax(As0.405e0.60)100-x npu 36inbLIeHHi BMicTy Ga
BifOyBaeThCs 306ibIIEeHHS TBEpAOCTi Ta Modyo FOHra. ITokaszaHo, mo B cTeksax 3 BMicrom Ga meHue 3 ar. %,
IOMiHy€ NIO3UTPOHHE 3aXOIJIEHHS Ha BHYTPIIIHIX IOPOXHUHAX MK MipaMifganbHUMU KOMILIEKCamu AsSe3 /2.
CnoctepiraeTbcs 36ibLUI€HHS 9acy KUTTS, [10B'3aH0ro 3 gedexramy, Big 0,360 no 0,382 Hc. BuBueHo B3aeMofio
KOMIIOHEHTIB y cuctemax SrO-R203-MnO, Ba-Mn-0, R-Mn-0, BaO-Tb203-CuO, Ce-Zr-Sb, Gd-Zr-Sb.
Cunre3oBaHo HOBi cnionyku (Sr,R)FeO3 (R = Tb, Ho, Er) 3i cTpykTypoI0 nepoBcKiTy. CUHTE30BaHO i LOCIIIPKEHO
inTepmeTasiuHi ¢asu, sKi MOXKyTb OYTU BUKOPUCTAHI Y JIiTi€EBUX i METAJIOTiIPUAHUX aKyMyIaTOpax. JocmimKkeHo
iXHIO €JIEKTPOXiMiUHY [TOBEIHKY y POJIi aHOJHUX MaTtepiaiB. BugsieHni 3Ha4HNN IO3UTUBHUY BIJIUB JIETYBAHHS

Sn Ha 3aps-po3psHi XapaKTePUCTUKMU.

Pedepar aHIJIiHCBKOIO:

The aim of the work is the purposeful modification of characteristics and properties of sensor materials and
devices on their base, which includes: determination of interconnections between conditions of synthesis, defect
structure and features of the optical-luminescent characteristics in nano-objects of gallate and tungstate oxides;
obtaining of high-efficient environments of chalcogenide glasses; cuprates and manganetes with RE metals and
modification of their crystalline structure by partial substitution of atoms; anode materials of lithium and metal-
hydride rechargeable batteries for achievement of higher specific characteristics, lower price and better cycle
lifetime with respect to conventional industrial samples. Investigation methods - synthesis of experimental
samples, X-ray diffraction analysis of phase and structure, microstructural, local X-ray and luminescent spectral
analyses, electrochemical hydration, differential scanning calorimetry, spectroscopy of the deep levels. The
conditions for the synthesis of complex cuprates and manganates by the solid-phase reaction method have been
selected and optimized in order to obtain qualitative polycrystalline specimens. The structure of successfully
synthesized MgGa204, MgGa204: Mn, MgGa204: Mn, Eu, Zn Ga204: Mn, Zu Ga204: Mn, Eu, Mgl-xZnx Ga204: Mn



and Mgl-xZnxGa204: Mn, Eu samples was established and confirmed. The REM and TEM images showed the
homogeneity of the samples obtained and the uniform distribution of RE impurities in the volume of ceramics.
Increasing of the hardness and Young's module was found in the glass systems of Gax(As0.40Se0.60)100-xwith
increasing of Ga concentration. The positron trapping dominates in the inner cavities between the pyramidal
complexes AsSe3 /2 in glasses that contains the Ga less than 3 atm. %. An increase in lifetime from 0.360 to 0.382
ns associates with defects was observed. The interaction of components in SrO-R203-MnO, Ba-Mn-O, R-Mn-0O,
BaO-Tb203-CuO, Ce-Zr-Sb, Gd-Zr-Sb systems was studied. (Sr, R) FeO3 (R = Tb, Ho, Er) are new compounds with
the structure of perovskite were synthesized. Intermetallic phases have been synthesized and investigated, which
can be used in lithium and metal hydride accumulators. Their electrochemical behavior in the role of anodic
materials is studied. Significant positive influence of doping with Sn on charge-discharge characteristics has been
revealed.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: Marepiany CKJIalHUX OKCHUJB Ta XaJIbKOTEHIHI CTeKsa i3 romimkamu P3M nis
6i0CEeHCOPUKH, TEXHOTOJIirsg Mmoaudikallii BIaCTUBOCTEN IIUX MaTepianiB aysg moaudikariii ix B1aCTUBOCTEH;

Kylparty Ta MaHrasaru i3 P3M npupatHi 1151 BUKOPUCTaHHS JIiTIEBUX Ta METAJIOTIIPUIHNIX aKyMYJISTOPIB

Hassa HTII aHr/1ificbKO¥0: Materials of complex oxides and chalcogenides with rare-earth ions for
biosensors, the technology of modification of their properties; cuprates and manganetes with rare-earth ions for
lithium and metalhydride accumulators
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OTpumaHi pe3yJbTaTH:
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PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omuc HTII: B paniit HIIP oTpriMaHO HOBI CUCTEMU XaJIbKOTE€HIIHUX CTEKOJI JIETOBAHUX iOHAMU
piakicHO3eMesIbHUX MeTaJliB; rajlilBMiCHI OKCHUIY Ta BoJbdpamaTu 3 fomimkamu P3M; kynpatu cepii (M,
R)2Cu203-CuO2 ta manraHatu cuctem M-R-Mn-O; P3M-BmicHi 3miani okenau 3 enementamu IV-oi rpynu; P3M-
i JIiTIBMICHI iHTEpMeTaiIM NepexiIHNX METAJiB a TAKOX IIPOBEEHO BXiHY XapaKTepu3alilo JaHUX OO€EKTIB.
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