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5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

Komnosuty Ha OCHOBi mOmoBaHWX HaHOCTPYKTyp TiO2 i kooppuHauLifHMX IOJiMepiB: cuHTe3, OyzmoBa, (a3zoBUH CKiaf,

MopdoJiorist Ta GYHKIiOHAJIBHI BIaCTUBOCTI

Ha3sBa po6oTH (aHrJ1)

Composites based on doped TiO2 nanostructures and coordination polymers: synthesis, structure, phase composition,
morphology and functional properties

Pedepar (ykp)

B pesynbTari JocCHigKeHHs XiMi4yHOro i (asoBoro ckiaamy, MOPQOJIOTii, TEKCTYPHMX XapaKTEpUCTHMK LMX MarTepianiB, ix
oTrokaTamTUYHUX 1 KaTaJiTWYHMAX BJIACTUBOCTEMN, 3SICOBAHO BIUIMB IIPUPOJU NPEKYPCOPiB HEMETAJiB, CIiBBiZHOWEHHS (X)
MIPEKypPCOpiB TUTaHy i HeMmeTaly, TeMIEepaTypu KajabLMHyBaHHs (TK) Ta iHIMX yMOB iX ofep>KaHHS Ha Ui YMHHMKM Ta iX
¢orokaranitnyny (PA) i KaTanmiTU4YHy aKTHUBHICTb, BUSIBJIEHO IPOSIBU CHHEPreTUYHUX €QEeKTiB. BUSBIEHO 3ayeXXHOCTi 3MiH
po3MipiB KpUCTasiTiB aHaTa3y, MOTo BiICOTKY B 3pa3Kax, 00'eMy €JleMEHTapHOI KOMipKY, apaMeTpiB TEKCTYPU, BMICTy [IOMAHTIB
Bif X i Tk. BcTaHOB/IEHO SIKiCHMII i KinbKiCHUI BMICT JONaHTIB, BU3HAYEHO iX CTaH i 3'scOBaHO ix BIJMB Ha (POTOKATAJITUYHY
aktuBHicTb (PAVIS, PASolar) nux maTepiasis B mpolecax pOTOOKUCHEHHs aHTUOIOTUKIB i 6apBHUKIB. PO3p06JsIeHO yHiBepcanibHUI
CUCTeMHUN miaxin [0 cuHTedy meso-nc-TiO2 pisHoi mopddosorii. [lOCHimXKeHO CTPYKTypO-CHPSIMOBYIOUMI edeKT
azamakpouukiaiyHux kartionis Ni(Il), Zn(1I), Ta Cu(ll) Ha popmyBaHHs HopunaHux KaactepiB Pb(II), Bi(IlI) Cd(II) B riopuaHux opraHo-
HEOPraHiYHMX KOMIIO3UTHMX IEPOBCKiTax. Ha OCHOBi CIeKTpaJbHMX BHAMIDIOBaHb [JIl NESKUX CIIOJIYK TIOKa3aHO MOJKJIMBICTb
po3rysifaTy iX K IIMPOKO30HHI HAMiBIPOBIAHUKOBI MaTepiasu. Ha OCHOBI CHCTEMaTH4HOTrO BMBYEHHS KPUCTaJiyHOI OymoBU
KOOpJMHALIMHUX ToJiMepiB, yTBOpeHuX cosnbBaroBaHuMM ioHamu Ni(ll), Mn(ll), Co(Ill), Cu(Il), Zn(I), Cd(II) a6o
azamakponukiaiyHuMu KatioHamu Ni(Il), Zn(1l), Cu(Il) 3 apoMaTUYHUMM KUCJIOTaMH, IO MICTSATh TeTepoaToMu a3oTy abo cipkw,
BCTAHOBJIEHO OCHOBHI TUIIM MDKMOJIEKYJISIPHUX B3a€MOJIM, SIKi BU3HAYAIOTh OCOOJIMBOCTI YIAKOBKU CKJIQ[IOBUX B KPUCTaJIIYHUX
rpaTkax Ta po3paxoBaHa IX MOPHUCTICTb. BcTaHOBNEHO, WO KooppuHauiHum mnosimepam Zn(Il) i Cd(Il) npuramaHHa
¢doromomiHeceHII s, SKa BUHUKAE B PE3yJIbTaTi €IEKTPOHHUX IEPeX0fiB B MICTKOBOMY KapOOKCHIATHOMY Jiranni. OTpumaHo
KOMIIO3UTH HM3KM MaKpPOLMKJIIYHMX KommsekciB Zn(ll) 3 opraHiyHMMM 6GapBHMKamM i BCTQHOBJIEHO, IO IapaMeTpu emicii

GapBHUKIB 3a/1€KaTh Bif 60BN METATIOKOMIIEKCHOI MATPHLI].
Pedepar (aHrI)

As a result, the chemical and phase composition, morphology, textural characteristics study of TiO2, their photocatalytic and
catalytic properties, the influence of the nature of non-metal precursors, the ratio (X) titanium and non-metal precursors,
calcination temperature (Tx) and other production conditions on these factors and their photocatalytic (PA) and catalytic
activity, the synergistic effects were revealed. The dependence of changes in the anatase crystallites size, dopant percentage in
the samples, the unit cell volume, texture parameters, and the dopants content on X and Tk was revealed. The qualitative and
quantitative content of dopants, their state was determined, and their influence on the photocatalytic activity (PAvis, PAsolar) of
these materials in the photooxidation processes of antibiotics and dyes was investigated. A universal system approach to the
synthesis meso-nc-TiO2 with various morphologies has been developed. The azamacrocyclic cations Ni(Il),Zn(II),Cu(II)
structure-directing effect on the Pb(II),Bi(III),Cd(II) iodide clusters formation in hybrid organic-inorganic composite perovskites
was studied. Based on spectral measurements, the possibility of using such materials as wide-band semiconductor has been
shown. Based on a systematic study of the crystal structure of formed solvated Ni(II),Mn(II),Co(III),Cu(II),Zn(II),Cd(Il) ions or
azamacrocyclic cations Ni(II),Zn(II),Cu(Il) with nitrogen or sulfur contain aromatic acids, the main types of intermolecular
interactions were determined, which affect the components packing features in the crystal lattices, and their porosity was
calculated. It was found that Zn(II),Cd(II) coordination polymers are characterized by photoluminescence, which induced by
electronic transitions in the bridging carboxylate ligand. Composites of macrocyclic Zn(Il) complexes with organic dyes were
obtained and established that the emission parameters of the dyes depend on the structure of the metal complex matrix.
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6. HaykoBo-TexHiyHa npoayKkuis (HTII)

HTII 1

HasBa npoaykiii (yKp): ¢poToKaTanizaTopy Ha OCHOBI IONIOBaHUX HEMETaJaM1 HAaHOCTPYKTypu TiO2
Haspa npoaykii (anrJi): nonmetal doped TiO2 nanostructures

OuikyBaHi pe3yJybTaTH: MaTepianu

T'anmysp 3acTocyBaHHS: XiiMi4Ha TPOMUCIIOBICTD

Onuc npogykuii (ykp): Jornosani HemeTtanamu (C, N, F, S) HanocTpykTypu TiO2, siki 3maTHi nposiBasiTé GOTOKATATITUIHY

aKTHBIHCTD B NIPOLECax Jerpajallii OpraHiyHuX CIIOJIyK NPYA OIIPOMiHEHHI CBIiTJIOM BUJMMOTO Jiana3oHy

ConjiasnpHO-eKOHOMIYHa cipsimoBaHicTh HTII: CTBOpEHHsI IPMHIMIIOBO HOBOI IPOAYKIii (MaTepiasiB, TEXHOJIOTIH TOILIO) IS

3abe3reyeHHs eKCIIOPTHOrO NOTEHIIiay Ta 3aMillleHHIO iIMIIOPTY
Cragis 3aBepmenocti HTII: [locinHui 3pa3ok

Buposagskenus HTII: He BupoBamKeHo

CTpoKH BIpOBaJ)KEHHS:

Bupo6HuK npoayKuii: focainHi Bupo6HunTsa IOX HAH Ykapainu
Cno>kHBavi NpoAyKIii:

IlepcneKTHUBHiI pUHKHU:

IIpaBa iHTeeKTyas1bHOI BjacHOCTi: OTPMMaHO MIATEHT

®opmu Ta yMoBH nepegadi npogykuii: CriiibHe BUPOOGHUIITBO
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