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PE®EPAT

Jumomuas pabora: 108 ctpanun, 53 pucynka, 3 TaOmuier, 87
WCTOYHHUKOB.

KiroueBble ciioBa: OUOKCUJA THUTaHa, (POTOXUMUS, TPUOKCHI MONHUOJEHA,
TPUOKCHUJ BOJIb(ppamMa, TEHTAOKCUJ BaHaJusl, OKHUCIUTENIbHAs aKTUBHOCTD,
ruOpuIHbIe (POTOKATATM3ATOPHI.

OObekTamMu HccleoBaHUs SABISUIUCH 30iM T10,, MOJIyYEHHBIE 30JIb-TEllb-
METOJIOM, CYCIIEH3UH OKCHJIOB MOJIMOEHA, BoJb(pama U BaHAus, IOJIyYEHHBIE B
Ipolecce TMAPOTEPMAIBHOIO WIA COJIbBBOTEPMHUYECKOIO CHHTE3a, a TaKKe
rUOpPUIHBIE OKCHIHBIE (DOTOKATATUTUUECKHE CUCTEMBI HA X OCHOBE.

Ilenp  wuccnemoBaHus — 3aKiloyajgach B CO3JaHUM  THOPHIHBIX
¢doTokaTanM3aTOpOB Ha OCHOBE cMecell HaHoaucmnepcHoro TiO, u ynbTpa- u
MUKPOKPUCTAJUIMYECKUX OKCHAOB MOJUOIEHA, BOIb(ppaMa M BaHAIUs, a TAKKe
u3ydeHne uX (OTOKATAIUTHUUECKON M OKHUCIUTEIbHOW AaKTUBHOCTH KaK B
IPUCYTCTBUM yibTpaduosieToBoro (Y®) o0ayyeHus:, Tak U B TEMHOBBIX YCJIOBHUSX.

Meronsl HccrnenoBaHUA: CKAaHUPYIOIIAs 3JIEKTPOHHAs MHUKPOCKOIMS,
aTOMHO-CUJIOBAasi MMKPOCKOIMS, NPOCBEUYMBAOIIASL DJIEKTPOHHAS MHUKPOCKOIMS,
ONTUYECKAs CHEKTPOCKOIHUS.

HccnenoBaHa BO3MOYKHOCTb CO3/1aHUSI TMOPHIHBIX OKCHUIHBIX CHCTEM C
IIPOJIOHTMPOBAHHON OKHMCIIMTENBHOU aKTMBHOCTBIO B YCIIOBHUSAX OTCYTCTBUA Y D-
00y4yeHus 3a c4eT KOMOMHMPOBAHUSI HAHOAWCIIEPCHOTO JMOKCHA TUTAHA C PEIOKC-
aKTUBHBIMM OKCHIaMHU MonuOjaeHa, Boib(ppama u BaHagus. I[lokazaHo, uTO
CIOCOOHOCTh OKCHJIOB TIEPEXOIHBIX AJIEMEHTOB BBICTYIATh B poiu mpomoTopa TiO,
3aBUCUT OT €ro CTPYKTypHOM opranuzanuy. ONTUMaTbHBIMM C TOYKHA 3pPEHHUS
obecrieueHus T0JTOBPEMEHHOM (10 6 4acoB M 00Jiee) OKUCIUTENBHON aKTUBHOCTU B
TEMHOBBIX YCJIOBHUSX OKa3bIBAIOTCS OKCHIBI BBIPAKECHO JIAMEIIPHOTO CTPOCHMS U
HaHOpPa3MEpHOU JucrepcHOCTH. IIpopeMoHCTpupoBaHa BO3MOXHOCTH CO3/IaHUS HA
OCHOBE JMOKCHJA TUTaHa TMOPHIHBIX OKCHJHBIX CHUCTEM, XapaKTEpU3YIOLIUXCS HE
TOJIBKO MPOJIOHTMPOBAHHOM BO BPEMEHM TEMHOBOM OKHCIIMTEIBHOW aKTMBHOCTBIO, HO
Y XapaKTEPU3YIOLIUXCS CBOMCTBAMU OJIM3KUMHU K CYNIEPrHAPO(PUIbHBIM.



PO®EPAT

Heimuiomnass  npana: 108  craponak, S53mamtonka, 3 Talminel, 87
JITapaTypPHBIX KPBIHIILI.

KitouaBeist CIOBBI: JABIAKCIA ThITaHA, (OTaximis, TPBIAKCIZ MamibadHa,
TPBISIKC1Z Basib(hpamy, MEHTAAKCI]] BaHAbIsA, aKiCIIAIbHAS aKThIYHACIb, T10PBITHBISI
¢doTtakaramizarapsl.

AG'extami nacnenaBanHsi 3'synsuticst 3omi TiO,, aTpbIMaHbIs 30Jb-T€Jb-
MeTajiaM, 3aBici akcimay ManioadHa, Bab(paMy 1 BaHAbIsA, aTPHIMAHBIS { TIPAIdCe
rujpoaTdpMaibHara abo coibBaTApPMIYHAra CIiHT33Yy, a Takcama TiOpbIIHbIA
aKciJIHbIs (hOTAKATATITHIUHBIS CICTAMBI Ha 1X aCHOBE.

Mbsra  pacnenaBaHHsS — 3aKimodanacds Y CTBApAHHI  TIOPBIAHBIX
dboTakaTamizarapay Ha acHOBE cyMmecsy HaHanapicriepcHara TiO, 1 ynbTpa- 1
MIKpaKpBhICTATIYHBIX aKcigay wmanioad’Ha, Bajlb(pama 1 BaHaAbIA, a Takcama
BBIBYUYdHHE 1X (hOTaKaTaNiThIYHAN 1 aKICIsIbHAN aKTBIYHACI SIK Yy MPBICYTHACLI
yneTpadisierasara (Y ®) anpameHbBaHHS, TaK 1 ¥ IIMHOBBIX YMOBaX.

MeTtanpl nacnenaBaHHs: CKaHaBaJlIbHAs JIIKTPOHHASI MIKpacKarlis, aTaMHa-CliaBast
MIKpacKallis,  NpacBATsUIbHAs  DJSKTPOHHAs ~ MIKpacKamis,  anThluHas
CIeKTpacKaris.

JlacnenaBaHa MarybIMacilb CTBApAHHS TiOpPBIAHBIX aKCIAHBIX CICTOM 3
npajaHraBaHal —akicisulbHA akKTBhIYHACLl0O Ba VYMoOBax ajicyTHacimi YO-
anpaMeHbBaHHS 3a KOIIT KamMOiHaBaHHS HaHaJbICIIEpCHAra ABIAKCIAY ThITaHa 3
peIOKC-aKThIYHBIMI aKcizami MamniOoadHa, Badbdpamy 1 BaHajawisa. [lakazaHa, mTo
310JIbHACIH aKCIIayTepaxoaHbIX dJIEMEHTay BhICTynalpb y podi npamorapa TiO,
3aJIeXKBIIb a1 Ar0 CTPYKTYpHAM apraHizaibli. ANTHIMAIbHBIMI 3 ITYHKTY TJIEJKAHHSA
3a0eCTsTYIHHS JOYTaTIpMiHOBail (1a 6 Taa3iH 1 00bI) aKiCHsIbHAN aKThIyHACHI ¥
IIMHOBBIX YMOBaX aKa3BaroIllla aKCifpl BBIKA3aHA JIAMEISIPHOTO OYIbIHKA 1
HaHapa3MmepHai apicnepcHacul. I[IpagsmaHcTpaBaHa MardeIMacllb CTBApIHHS Ha
ACHOBE JBIAKCIy ThITaHA T1OPBITHBIX aKCITHBIX CICTAM, SIKiS XapaKTapbI3yIOIlIa He
TOJIbKI TpajaHraBaHail ¥y dace LSIMHOBaW akiCisJIbHAM axkThIVHACIO, alie 1
XapaKTaphI3yIolia yiaciiBacisaMmi 01i3KiMi 1a cynepruapadiibHbIX.



ABSTRACT

Thesis: 108 pages, 53 images, 3 tables, 87 references

Keywords: titanium dioxide, photochemistry, molybdenum trioxide,
tungsten trioxide, vanadium pentoxide, oxidation activity, hybrid photocatalysts.
The objects of investigation were sols TiO,, obtained by sol-gel method, a
suspension of oxides of molybdenum, tungsten and vanadium produced in the
process of the hydrothermal or solvotermic synthesis and photocatalytic oxide
hybrid system based on them.

The purpose of this study was to create a hybrid photocatalysts based on
mixtures of nanosized TiO, particles and ultra- and microcrystalline oxides of
molybdenum, tungsten and vanadium, as well as tostudy their photocatalytic
oxidation activity and in the presence of ultraviolet (UV) radiation and in darkness.
Methods: scanning electron microscopy, atomic force microscopy, transmission
electron microscopy, optical spectroscopy.

The possibility of creating a hybrid oxide systems with sustained oxidative
activity in the absence of UV irradiation, by combining the nanosized titanium
dioxide redox-active oxides of molybdenum, tungsten and vanadium was
investigated. It has been shown that the ability of oxides of transition elements act
as promoter TiO, depends on its structural organization. Optimal from the point of
view of ensuring the long-term (up to 6 hours or more) oxidizing activity in dark
conditions are oxides expressed lamellar structure and nano-sized dispersion. The
possibility of the creation of titanium dioxide hybrid oxide systems, which are
characterized not only prolonged the time of oxidative activity of the dark, but also
characterize the properties close to superhydrophilic was demonstrated.



