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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

KomnosuTu Ha 0CHOBI lontoBaHUX HAaHOCTPYKTYp TiO2 i koopauHaLiHUX M10JliMepiB: CUHTE3, 6y[0Ba, (a3oBuil

cKkyaf, MopgoJioris Ta QyHKILiOHANBHI BIACTUBOCTI

Ha3sBa po60oTH aHIJIiHCBHKOIO:

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

Pedepat yKpaiHCBKOIO:

B pesysbTarti focinskeHHs xiMivyHoro i ¢pa3zoBoro ckiany, Mop@oJiorii, TEKCTYPHUX XapaKTePUCTUK LIUX MaTepiaJlis,
ix ¢poToKaTaAMTUYHNUX i KaTaNiTUYHUX BJIACTUBOCTEN, 3'SICOBAHO BIIUB [IPMPOJAU [IPEKYPCOPIiB HEMETAIB,
CHiBBigHOLEHHS (X) IPEKypPCOPiB TUTAHY i HEMETaJly, TEMIIEPATypy KanbLUHyBaHHS (TK) Ta iHIIKXX yMOB iX
oJlep>KaHHS Ha 1i YMHHUKYU Ta iX poToKaranitniny (PA) i KaTaniTUYHy aKTUBHICTb, BUSIBJIEHO MTPOSIBU
CHHEpPreTUYHUX e(eKTiB. BHsBI€HO 3a/1€XKHOCTI 3MiH PO3MIpiB KpUCTaJIITiB aHaTa3y, Oro BiICOTKY B 3pasKax,
00’eMy esleMEeHTapHOI KOMipKHY, MapaMeTpiB TEKCTYpH, BMICTy nonaHTiB Bif X i Tk. BcTaHOBJIEHO SIKiCHUI i
KiJIbKICHUY BMiCT JOTIAHTiB, BU3HAYEHO iX CTaH i 3's1COBaHO iX BIJIMB Ha POTOKATANITUYHY aKTUBHICTh (DAVIS,
®ASolar) nyx marepiasis B mpouecax (OTOOKMCHEHHS aHTUOIOTUKIB i 6apBHUKIB. Po3po6sieHo yHiBepcaibHUN
CHACTEMHUH Miaxin go cuHre3y meso-nc-TiO2 pisHoi Mopdosorii. JociiKeHo CTPYKTYpO-CIIPSIMOBYIOUMI €(eKT
azamakpouukiivyHux katioHis Ni(Il), Zn(II), Ta Cu(Il) Ha popmyBaHHs oaunHUX Kaactepis Pb(Il), Bi(Ill) Cd(II) B
ri6puaHUX OPraHO-HEOPraHiYHUX KOMITO3UTHUX NEPOBCKiTax. Ha OCHOBI cCrieKTpaIbHUX BUMIPIOBaHb JIJIS TESTKUX
CIIOJIYK I0Ka3aHO MOXJIMBICTb PO3IJISAATH IX SIK IIMPOKO30HHI HaIliBIIPOBiIHUKOBI MaTepianu. Ha ocHOBI
CHACTEMATHUYHOIO BUBYEHHS KPUCTANIYHOI OyJOBM KOOPAMHALIIMHUX [I0JIIMEPIB, YTBOPEHNX COJIbBATOBAHUMU
ionamu Ni(II), Mn(II), Co(III), Cu(II), Zn(II), Cd(II) a6o azamakpouuxaiyHnmu Kationamu Ni(Il), Zn(II), Cu(Il) 3
apOMaTUYHUMU KUCJIOTaMHU, IO MICTSTh r€TepoaTOMU a30Ty ab0 CipK1, BCTAHOBJIEHO OCHOBHI TUIIN
MDKMOJIEKYJIIPHUX B3a€MOJiH, 5IKi BU3HAYAIOTh OCOOJIMBOCTI YIIAKOBKU CKJIAIOBUX B KPUCTAJIIYHUX I'PATKax Ta
pO3paxoBaHa ix NOPUCTICTb. BcTaHOBEHO, 0 KoopAauHauinHuM nosimepam Zn(Il) i Cd(Il) npuramanHa
doTomoMiHecLIeHIIis, SIKa BUHUKA€E B Pe3yJIbTaTi €JIeKTPOHHUX I1€PEXOiB B MICTKOBOMY KapOOKCUJIATHOMY JITaH].
OTpuMaHO KOMIIO3UTH HU3KU MaKPOLMKIIYHMX KoMIieKciB Zn(Il) 3 opraHiyHMMY 6apBHUKAMU i BCTAaHOBJIEHO, 1110

napameTpu emicii 6apBHUKIB 3ajyie>kaTh Bif, Oy10BU METAJIOKOMIIJIEKCHOI MaTPUL;.

Pedepar aHIJIiHCBKOIO:

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 (Tk) 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(II),Zn(II),Cu(II)
structure-directing effect on the Pb(II),Bi(III),Cd(Il) 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(1I),Zn(II),Cd(Il) ions or azamacrocyclic cations Ni(II),Zn(II),Cu(II) 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(II) 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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