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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

BcTaHOBJIEHHS i 3aCTOCYBaHHSI HOBUX 3aKOHOMIPHOCTEN ONTUYHUX, €JIEKTPOHHO-aICOPOLIIMHUX [IPOLECIB Y

HaHOCTPYKTypoBaHux Sn0O2, ZnO, RuO2 noaBsiHOro Npu3Ha4eHHS

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Establishment and application of new regularities of optical, electron-adsorption processes in nanostructured
dual-purpose Sn02, ZnO, RuO2

Pedepat yKpaiHCBKOIO:

BusiBnieHo PpyHIaMeHTaIbHI 3aKOHOMIPHOCTI ONTUYHUX, €JIEKTPOHHHUX Ta 3apsL0TPAH3UTHUX [IPOLIECIB B OKCUIAX
LIMHKY, OJIOBA i DYTEHIIO Ta 3alIPOIIOHOBAHO MEXaHi3MM 3a3Ha4Y€HUX B3aeMOii. CIIIJIBHUM Y [UX OKCUAX €
MO>KJIMBICTb IXHBOTO 32CTOCYBaHHSI [I71s1 PO3B’s13aHHSI €KOJIOTiYHUX Npo6seM. Take BUKOPUCTAHHS MOB'SI3aHe i3
NIOBEPXHEBUMMU SBULAMU y MaTePiaJli, [0 BUMarae MakCUMaJjibHOTO PO3rOPTaHHS 0ro noBepxHi. Po3apobieHo
METO[M MiICUJIEHHS PO3rOPHYTOCTI IOBEPXHI TOHKUX IUIBOK Y Pa3i BUKOPUCTAHHS 3a3HAYE€HUX OKCUIIB B TAKOMY
BUrAni. [IpogeMOHCTpOBaHO, 110 HAaMKPAILOi PO3rOPHYTOCI IOBEPXHI MOXKHA AOCATTH, AKILO IIEPETBOPUTH OKCUT
Ha aHCcam6J1b HAHOYACTUHOK Y WINAPUCTiM MaTpuLi. PO3rIssHYyTO TUIM MNAPUCTUX MATPULb i 0OPAHO HAi6iNbII
CJIYUIHY 3 HUX. BUSIBJIEHO, 0 OKCUIY LIMHKY i 0J10BA MOKYTb BUKOPUCTOBYBATHCS SIK aKTUBHUM €JIEMEHT 7151
JlaBaviB aMiaKy pe3uCTUBHOTO (Y BUIJISJi TOHKUX I1JIiBOK) 260 POTOJIIOMIHECLIEHTHOTO (y BUIJISIAL aHCaMOJIIO
HAaHOYACTUHOK) TUIIB. BUSBJIE€HO, IO IiOKCUT PYTEHIIO HE JIIOMIHECIIOE Y aHiSIKOMY BUIJISIAI, aJle Ma€ KaTaliTU4Hi
BJ1aCcTUBOCTI. OCTaHHi [10SICHEHO €JIeKTPOHHOIO OyIOBOIO ATOMIB PYTEHII0, Yepe3 sSIKy BOHU 3[aTHi CTUMYJIIOBATH
Iepepos3Ioia YCTUHY 3apsly BCEepeAHi MOJIeKyJl apOMaTUYHUX 3a0pyIHIOBAYiB, 1[0 HEOOXIAHO 1J1s1 IXHBOTO
[IEPETBOPEHHS HA HEPO3UMHHI OKCUIU. [IpOIeMOHCTPOBAHO MO>KJIMBICTD (DiKCYBaTH 3aBEPLIEHHS IIPOLIECY
OYUIIEHHS 110 3BHUKHEHHIO CBITiHHSI CUCTEMH, OCKIJIbKY apOMaTHYHi 3a6pyIHIOBAadi LOOPE JIIOMiHECI{I0I0Th, TOZ] K

ixHi OKCUAM Ta KaTasni3aToOp 30BCiM HE CBIiTSThCS.

Pedepar aHIJ1iHCBKOIO:

The fundamental regularities of optical, electronic and charge-transit processes in zinc, tin and ruthenium oxides
have been revealed and the mechanisms of these interactions have been proposed. The common for these oxides
is the possibility of their application to solve environmental problems. Such use is associated with surface
phenomena in the material, which requires maximum unfolding of its surface. Methods have been developed to
enhance the surface expansion of thin films in the case of using the specified oxides in this form. It has been
demonstrated that the best surface disclosure can be achieved by converting the oxide into an ensemble of
nanoparticles in a porous matrix. The types of sparse matrices were considered and the most suitable of them was
chosen. It was found that zinc and tin oxides can be used as an active element for resistive (in the form of thin
films) ammonia donors. The ability of thin nanostructured zinc oxide films immobilized by virus antibodies to
change the nature of photoluminescence upon interaction with the proteins of these viruses was revealed and
explained. This makes it possible to use the studied films as immunobiosensors. It was found that ruthenium
dioxide does not luminesce in any form, but has catalytic properties. The latter is explained by the electronic
structure of ruthenium atoms, due to which they are able to stimulate the redistribution of the charge density
inside the molecules of aromatic pollutants, which is necessary for their transformation into insoluble oxides. It
was demonstrated the possibility of recording the purification process completion due to the disappearance of the
system luminescence, since aromatic pollutants luminesce well, unlike their oxides and the catalyst which do not
at all.

Inpexc YIK: 520, 621.315.562, 537-311.322 , 621.315.592
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zBa HTII yKpaiHCBKOIO: BCTaHOBJIEHHS | 3aCTOCYBaHHS HOBUX 3aKOHOMIPHOCTE! ONTUYHKX, €IEKTPOHHO-

ancopOLiliHUX NPOLECIB Yy HAHOCTPYKTypoBaHux Sn0O2, ZnO, RuO2 noaBiliHOro npru3HayeHHs

Hazpa HTII aHrsi#icbKoO0: Explanation and application of new regularities of optical and electronic-

absorption processes in nanosized SnO2, ZnO, RuO2 with double purpose.

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

T'asy3s 3acTocyBaHHs: 73.10 - JlociimkeHHs i pO3POGKH B rajysi MIPUPOAHUYMX i TEXHIYHUX HAYK
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Buasneno, 1o BosibT-aMIepHi XapakTEPUCTUKY OKCU[iB LIMHKY Ta 0JIOBA € YyTIUBUMMU /IO HASIBHOCTI
amiaky y noBKijuli. [IpojeMOHCTPOBAHO, 10 OKCHUZ, 0J10Ba y (pOpMi aHCaMO6JI10 HAHOYACTUHOK BUSIBJISIE HEOHAKOBY
KiHETUKY (QOTOIOMIHECLIEHLIi] y Ty>KHOMY Ta KUCJIOTHOMY C€penoBUILax. [JoBeeHo, 0 N0aBaHHS
I10J1iBIHWJIOBOTO CIIUPTY Mifgyac popmyBaHHS IJIiBOK OKCHU/IIB 0J10Ba 200 LIMHKY CIIpHUsE KPaljoMy PO3ropTaHHIO
IIOBEPXHI, 1110 BIUIMBAE SIK HA €HEPIe€TUYHY IIiJIMHY CUCTEMMU, TaK i Ha €JIEKTPUYHUI OIlip TOHKOI IJIiBKU. BusiByieHo,
1110 OCKiJIbKY TOJIOBHUMM 320pyAHIOBaYaMU JIOBKIiJIJIS1 y IPOMUCIIOBUX BUTOKAxX € PeHOJI i HOro MOXiiHi, SIKi 4yA0BO
PO3YMHIOETHCS Y BOJii yepes Iie € TOKCUYHUMU 17151 $J10pH i payHH, TO [J1s1 OYUILeHHS BUTOKIB CJIif] OKUCIIUTH
apoMaTryHi 3a6pyAHIOBayi B HUX, aJPKe Bif[IOBiIHI OKCHUIY BUNIAJAIOTh y ocal,. [IpoaHasnizoBaHO po3nofin
3apAI0BOi LiIJIbHOCTI B MOJIEKYJIaX aPOMAaTUYHUX PEYOBUH 1 IXHIX OKCUIB i BUSBJIEHO, 110 OCKIiJIbKYA B OCTaHHIX BiH
MEHII eHePreTUYHO BUTITHUHN, TO OKUCJIEHHS Ma€e OyTY KaTaliTUYHUM. SIK KaTani3aTop JOPEeYHO BUKOPUCTOBYBATU
Iiokcup, pyTeHilo, sIKifl cripusie nepeposnofiiny 3apsiy B MoJIeKyJli 3a0pygHIoBava, aje 337,711 ePeKTUBHOCTI
KaTajidy BiH Ma€ MaTy MaKCUMaJbHY IOBEPXHIO. [IpOeMOHCTPOBAHO, 110 HAalKpallM YMHOM PO3TOPHYTU
MIOBEPXHIO KaTaJli3aTopa MO>KHA [IEPETBOPEHHSIM HOro y GOopMy aHCaMOJII0 HAHOYACTUHOK Y APiOHOMIIIAPUCTOMY
CHJIIKAaTHOMY CKJIi i3 3aJIMIIKOBYM CHJIiKarejeM BCepeaVHi mnapyH. BusBsieHo, 1m0, 3aBASIKHA OCOGIUBOCTSIM
($oToNMOMIHECLIEHTHUX BJIACTUBOCTEN 3a0pyAHIOBAUIB, iXHiX OKCUIIB i KaTasi3aTopa, BUCHOBOK IIPO 3aKiHYeHHS

rnponecy KaTaJIiTUYHOTO OKMCJIEHHS MOKHA pO6I/ITI/I 110 3HUKHEHHIO CBiTiHHS CUCTEMMU.
ConiasibHO-eKOHOMIYHA cripsimoBaHicTh HTII: Toninmenns crany HaBKOJMIIHBOTO CEPEIOBUIIA
Bnyius HTII Ha moBKiJjs:
Bnposaas>keHHst HTII: Briposamkeno
ITpakTuyHa peasnizanis HTTI
IToyaTok eramy: 01.2023
3akiHuyeHHs eTamy: 12.2025
Cno>kuBayi npo,quI.li'l': 3BO, npodinbHi HayKOBi Ta lepKaBHi yCTaHOBU
HepcneKTHBHi PHHKH: Ykpaina, [Tonbma, Mosigosa.
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IoTpiGHMIT 0GCAT iHBECTHILiH, TUC. TPH.:
IIpaBa, 110 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEPLIEHHs POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:

TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
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