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Pedepar:

1. Incepralist NpUCBsY€Ha AOCIIIPKEHHIO BIUIUBY CIiBBifHOMEHH: (X) KOHLIEHTpaLill Ipe-KypCcopiB HEMETAIEBUX
nomnanris (C, N, F, S) ta Tutany (Ti(BuO)4) B peakuiiiniil cymili, o MiCTUTB OLITOBY KUCJIOTY, i 3 SIKOI OflepKyBaju
CII0YaTKy 30J1i HaHOCTPYKTYp HM-TiO2, ski nigmaBanu rigzporepmanbHiil 06po0Li, Ta TeMIepaTypy KajablMHyBaHHS
(TK) Ha ¢izuxo-ximivHi BactusocTi ofepxanux (X)HM-TiO2(TI'TO /TK) HaHOCTPYKTYp, 30KpeMa, (pazoBuii Ta
XiMiYHMI CcKJ1ag, 6y0BY, MOP(OJIOrito, afcopOLiliHi BIaCTUBOCTI, & TAaKOX JOCHiIKeHHI0 BIUBY X i TK Ha
doToKaTayiTUUHy aKTUBHICTb LIUX HAHOCTPYKTYP IIPU ONPOMiHEeHHi CcBiTioM yipTpadionerosoro (PKAUV) ta
BUIUMOTO Aiarna3oHiB (PKAVIS), a TakoK COHSIUHUM CBITJIOM, B pifKoda3Hux npoiecax poromerpanarii
noxcuuukiiny (DC), rerpaunxiiny(TC), nedprasunumy(CFT), meTuneHnosoro 6aakutHoro (MB), metunopanxy (MO)
11 razodasHux npo-uecax porookucHenus CO, porosigHoBneHHs1 CO2. B po60oTi cuHTe30BaHO fgonosaHxi (C) Ta
kogomnogati (C,F; C,N,F; C,S) nemeranamu (X)HM-TiO2(TI'TO /TK) HaHOCTPYKTYpH i3 MOpQOJIOri€io HaHOJIHUCTIB,



HaHocdep, SIKi CKIAJAIThCS 3 HAHOIMCTIB 2060 cPpepruuHNX HAHOKPUCTAJIB 3 Pi3HOIO WiIbHICTIO MAKyBaHHS, 360
651M3bKUX 00 cPepUIHMX YACTUHOK Pi3HOro XiMiYHOTO CKJIaAy B 3aJIEKHOCTI Bifi mpupou npekypcopa HM, X, TK. 3
BHUKOPHCTaHHSIM CYKYITHOCTI He3aJIeXXKHUX Qi3UKO-XiMiYHMX METOMIB JOCiIKeHo ¢a3oBUil Ta XiMiuHMII cKag,
0COOJIMBOCTI TEKCTPYPH, SIKi 3a3HAIOTh iCTOHMX 3MiH B 3aJI€5KHOCTI Bif, npuponu npexkypcopa HM, X, TK. [Tokasano
HasiBHiCTb B (X)HM-TiO2(TT'TO /TK) mixsy3anosux gomnanTis (C a6o/Ta S Ta/a60 N), siKi 3a06€311e4yI0Thb iX 30aTHICTh
NIOTJIMHATY CBITJIO BUAMMOTO Aiana3ony i Bucoky ®KAVIS. BusiBieHO €KCIIOHEHiHI 3aJ1€5KHOCTi 3MiH BMiCTY
aHarasy (A, %), SBET i ®KAUV /VIS sk Bin X, Tak i TK, ekcTpemasnbHi 3a-sexxHocCTi 3MiH A %, SBET, 3aranbHoro
ancop6buiiiHoro o6’emy, 06'emy enemeHntapHoi komipku, ®KAUV /VIS Bin TK ta 3min ®KAUV /VIS Big X. ITokazaHo,
o B pagni Bunaakis PKAUV /VIS 3MiHIOTbCS cuMOATHO i3 3MiHamMu BMmicTy aHaTasy, SBET, 06’emy esieMmeHTapHOI
KOMipKH Ipu 36isbiieHHi X. BU3HaueHo ONTHMMasbHI YMOBU OJlep’KaHHS HAHOCTPYKTYP 3 OIITUMAJIbHUM 0ajlaHCOM iX
($i3uKO-XMIYHUX XapaKTEPUCTUK, sIKi 3a6e31euyroTsb ix Bucoky DKAUV /VIS. 3anponoHoBaHO HOBI criocotu
KOHTPOJIbOBAHOTO TiZIpOTEPMAIbHOrO 30J1b-T€JIb CUHTE3Y JOIIOBAHNUX HAHOCTPYKTYP 3 BUCOKOI0 PKAUV /VIS, aki
3axullleHo naTeHTamu YKpainu. BcranosseHo, mo @KAUV /VIS onepkaHuX HAHOCTPYKTYP B JOCTIIKEHUX
npouecax porogerpananii aHTUO6I0THKIB Ta 6aPBHUKIB B pa3u € 0i/IbIIO0, TOPIBHSIHO 3 CTAaHAAPHUM
¢dorokaranizaTopom TiO2 Evonik P-25, a PKAUV B nponecax ¢potookucHenHs CO i porosinHoBneHHs: CO2 e
BUIIOIO, HiX [1I71s1 6aratbox BioMux dhoTokaranizaTopiB. HaltlakTuBHiII cepeq fOCTimKeHnX 3pa3KiB MPOTECTOBAHO B
npoiieci poroperpananii DC rnpu onmpoMiHEHHI COHSYHUM CBITJIOM i TOKa3aHo, O [1JIsI IesIKUX 3 HUX KOHBEpCis 3a

30 xB. mocsrae 85%.

2. The dissertation is devoted to the research of the influence of the ratio (X) of the concentrations of precursors
of non-metallic dopants (C, N, F, S) and titanium (Ti (BuO)4) in the sol-gel reaction mixture containing acetic acid,
and from which first obtained ash nanostructures NM-TiO2, which were subjected to hydrothermal treatment, and
calcination temperature on the physicochemical properties of the obtained (X) NM-TiO2 nanostructures, in
particular, phase and chemical composition, morphology, adsorption properties, as well as the study of the
influence of X and TC on the photocatalytic activity of these nanostructures under ultraviolet (PCAUV) and visible
(PCAVIS) light irradiation, as well as sunlight, in the photodegradation processes of doxycycline (DC), tetracycline
(TC), ceftazidime (CFT), methylene blue (MB), methyl orange (MO) and gas-phase processes of CO photooxidation,
CO2 photoreduction. In this work C-doped and codoped (C, F; C, N, F; C, S) with nonmetals (X) NM-TiO2

(THTT /TC) nanostructures nanosheets, nanospheres consisting of nanolines or spherical nanocrystals with
different packing densities, or close to spherical particles of different chemical composition depending on the
nature of the precursor NM, X, TC were obtained. Using a set of independent physicochemical methods, the
structure, phase and chemical composition were studied, the features of the structure, which undergo significant
changes depending on the nature of the precursor NM, X, TC. The presence of interstitial dopants (C or / and S
and/or N) in (X) NM-TiO2 (THTT/TC) is shown, which provide their ability to absorb light in the visible range and
high FCAVIS. Exponential dependences of changes in the content of anatase (A, %), SBET and PCAUV /VIS from
both X and TC, extreme dependences of changes in A, %, SBET, total adsorption volume, unit cell volume,

PCAUV /VIS from TC and changes of PCAUV /VIS from X. It is shown that in some cases PCAUV /VIS will change
sympathetically with changes of A, %, SBET. The optimal conditions for obtaining nanostructures with the optimal
balance of their physico-chemical characteristics, which provide their high PCAUV /VIS, are determined. New
methods of controlled hydrothermal sol-gel synthesis of doped nanostructures with high PCAUV /VIS, which are
protected by patents of Ukraine, are proposed. It was found that PCAUV /VIS of the obtained nanostructures in the
studied processes of photodegradation of antibiotics and dyes is many times higher than the standard
photocatalyst TiO2 Evonik P-25, and PCAUV in the processes of photooxidation of CO and photoreduction of CO2
is higher than for many known photocatalysts. The most active among the studied samples were tested in the
process of DC photodegradation under sunlight irradiation and it was shown that for some of them the conversion
in 30 minutes reaches 85%.
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