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Pedepar:

1. Incepranifina po60Ta IPUCBIYE€HA BUBYEHHIO BIIJIMBY MEXaHOXIMIYHOI, MiKDOXBUJIbOBOI Ta YJIbTPa3ByKOBOi
06pO6OK Ha (Pi3MKO-XiMiuHi BJIACTUBOCTI AiOKCUIY OJI0BQ, B T.4. iX CTabi/IbHICTb IPU BUCOKUX TEMIIEPATypaX.
JocninkeHo BIJIMB yMOB MOIM(iKyBaHHS Ha aKTUBHICTb OJl€P>KaHUX 3Pa3KiB B Ipoliecax GOTOmEeCTPYKILi
OpraHiuHUX 3a0pyJHIOBAYiB Y BOAHUX PO3UMHAX Mif, i€l0 BUAMMOTO CBITJIa, a TAKOX iX COPOLIIHUX BIaCTUBOCTEN
10 BigHomeHH!o 110 i0HiB U(VI). B po60Ti HAYyKOBO OGI'PYHTOBAHO B3a€MO3B'SI30K MK (i3NKO-XiMiYHMMU Ta
doToKaTaJiTUYHNMHU i COPOLITHUMY XapaKTepUCTUKAaMU JioKcuy oJoBa. [lokazaHo, o MeXaHOXiMiYHe Ta
MiKpOXBUJIbOBE MOAM(DiKyBaHHS ocaipKkeHux 3pas3kiB SnO(OH)2 Ta npoMucioBux 3paskis SnO2 103B0Jsi€e OTPUMATU
TE€pMiYHOCTabiIbHI ME€30- Ta ME30MaKpOIOPYyBaTi MaTepiajy, IO MaloTb BUCOKY aKTUBHICTb B (DOTOKATAJIITUYHUX Ta
COpOLiHUX IpoLecax. BcTaHOBIEHO, 10 NPy I0MYBaHHI AiOKCHUY 0JI0Ba BUCOKOKPUCTAIIYHUMU OKCUAAMU, OKPIM

daszu SnO2, npucyTHs $asa LONaHTy, a IJ1s 3pasKiB, JOMNOBAHUX COJISIMU METAJIiB, 3 HACTYIIHOIO iX TEPMIiUHOI0



06pOOKOI0 — JIMIlE KpUCTaJliyHa (pasa Aiokcuay osnosa. [1py BukopucTtaHHi B gakocTi gonanty TiO(OH)2 BinoyBaeTbCs
YTBOPEHHS TBEPJOrO PO3YMHY Ha 0CHOBI SNO2. [loka3aHo, 0 BHACIIAOK fonyBaHHS Ag+, Zn2+, Cu2+, Cr3+, Fed+,
Pr3+, Sm3+, Ce4+, Ti4+, Nb5+, Ta5+, Mo6+ Bifi6yBaeTbCsl 3HaYHe 3BYy>KE€HHSI IIMPUHU 32a00POHEHOI 30HU Ta
nifgBUILEeHHS (POTOKATANITUYHOI aKTMBHOCTI IPU Jii BUIMMOrO CBiTJIa. 32 paXyHOK MaKCHMaJILHOTO 3BY>KE€HHSI
3200pOHEHOi 30HM Ta 3MEHIIEHHS MBUAKOCTI peKOMOiHawii HOCIiB 3apsny, 3pa3ku SnO2, nonosasi 1-2 mac. %
cpibsa, MaloTh MaKCUMasbHy GOTOKATATITUYHY aKTUBHICTb Ta CTYIiHb MiHepaJi3allii 110 BiflHOIIEHHIO 0 6apBHUKIB
Ta ¢peHoJ1iB. Ha OCHOBI oflepKaHUX pe3ysbTaTiB IPEICTaBIEHO CIIOCI6 OTPMMaHHS COHOXIMIYHO JOIIOBAaHOTO
IiOKCHIY OJIOBA, K (POTOKATANi3aTOPa, AaKTUBHOTO IPU Jii BUAMMOTO CBITJIa, 3 ONTUMAJIbBHUMU (Pi3UKO-XiMIYHMMU
XapakTrepucTukamu. KioJoBi c10Ba: AiOKCU 0J10Ba, MEXaHOXIMIYHA, YIbTPa3ByKOBa Ta MiKPOXBUJIbOBA 0OPOOKA,
IOTIyBaHHS, TIOpyBaTa Ta KPUCTaJiyHa CTPYKTYpa, ONITUYHI XapaKTepUCTUKH, Oyi0Ba [IOBEPXHI, TEpMiyHa CTiMKiCTb,

(OoTOKaTaJIITUYHA aKTUBHICTb, IOHOOOMIHHI BIaCTUBOCTI.

2. The dissertation is devoted to the research of the influence of mechanochemical, microwave and ultrasonic
treatments on the physicochemical properties of tin dioxide, including their stability at high temperatures and the
research of activity of the obtained samples in the processes of photodestruction of organic pollutants in aqueous
solutions under visible light, as well as their sorption properties in relation to ions U(VI). The relationship between
physicochemical and photocatalytic and sorption characteristics of tin dioxide is scientifically substantiated.
According to DTA-TG data, the precipited and high-dispersed commercial samples correspond to composition
SnO(OH)2, the low-dispersed — SnO2. The mechanochemical and microwave treatment of samples leads to partial
removal of OH-groups. It's accompanied by transformation of initial SnO(OH)2 into SnO2. Chemical composition
of SnO2 doesn’t change under modification. According to XRD data, laboratory precipited samples have X-ray
amorphous structure and commercial powders are crystalline. The crystal structure is partially destroyed after
mechanochemical treatment but, on the contrary, improved as a result of microwave treatment. It's shown that
mechanochemical and microwave modification of precipitated and commercial SnO2 samples allows to obtain
meso- and mesomacroporous materials. Peculiarity of milling in water is formation of the secondary porosity that
presented by macropores. A uniform mesoporous structure is formed as a result of the MWT of wet gels and dry
xerogels. UV-Vis spectra show batochromic shift of absorption edge and corresponding narrowing of band gap for
modified SnO2 samples from 4.2 to 3.5-3.9 eV. It was found that when doping with highly crystalline oxides, a
separate dopant phase is formed, and when doping with metal salts followed by heat treatment, only the
crystalline phase of tin dioxide is preserved. When TiO(OH)2 is used as a dopant, the formation of a solid
substitution solution based on SnO2 is observed. When wet SnO2 gels are doped, high values of the specific
surface, increase the total volume of pores, formation of additional meso- and macropores are observed. Also, the
introduction of dopants into the structure of tin dioxide contributes to the narrowing of the band gap, but to a
different extent. Silver doping maximally narrows the band gap to 2.59 eV. All types of modification lead to
improved functional characteristics of the obtained SnO2 samples. Mechanochemical and microwave treatment
leads to the increased of photocatalytic activity of SnO2 samples in the range of visible light in the processes of
photodegradation of dyes and phenols. Doping with all studied metals also contributes to an even greater increase
in the photocatalytic activity of tin dioxide. On the basis of the obtained results, a simple method for producing
sonochemically doped tin dioxide, active under the action of visible light, with optimal physicochemical
characteristics is presented. The decisive influence of the meso- and meso-macroporous structure of tin dioxide
on its sorption properties in relation to U(VI) in both cationic and anionic forms was established. Keywords: tin
dioxide, mechanochemical, ultrasonic and microwave treatment, doping, porous structure, crystal structure,
optical characteristics, surface structure, thermal stability, photocatalytic activity, ion exchange properties.
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