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V. BimomocTi npo guceprauiio
Mosga guceprarii:
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Tema gucepranii:
1. BniuB 106aBOK OKCHIIB METAJIiB Ha CTPYKTYPY, CEHCOPHI Ta €JIeKTPO]Pi3U4Hi BIaCTUBOCTI ME30IIOPHUCTUX

MaTepiasiB Ha OCHOBI IiIOKCUY 0JIOBa

2. The influence of additives of metal oxides on the structure, sensor and electrophysical properties of mesoporous
materials based on tin dioxide

Pedepar:

1. Inceprauiiina po6ora C.A. CeprieHka npucBsiYeHa JOCIiIPKEHHIO BIUIMBY 106aBOK okcuziB Si, In, Ti, Fe, V, Ce Ha
KPUCTAJIIYHY i TOPUCTY CTPYKTYPY, IPUPOLY TOBEPXHi, CECHCOPHI Ta €JIEKTPOXiMi4Hi BIaCTUBOCTi ME€30MIOPUCTUX
MarepiasiB Ha OCHOBI IiOKCHZY 0J10Ba. BU3Ha4Y€HO ONTMMAaJIbHi CKJIaIM BUXIIHUX IIJIIBKOYTBOPIOIOYUX 30J1iB Ta
YMOBU T€PMiYHOI 06POOKH (TPUBAJICTD i TEMIIEpATypa CYLIKU, IIPOKAPIOBAHHS) [JIs1 OJleP’KaHHS TOHKUX (~ 1 MKM)
apiB MPOCTOPOBO YIIOPSIAKOBAHOTO ME30IIOPUCTOr0 OKCUAY 0JI0BA 3 BUCOKMMU AT COPOLiHNMU
xapakrepuctrukaMu. [TokazaHo mo JOyBaHHS MarepiajiB Ha OCHOBi ME30OIIOPUCTOrO OKCUAY OJIOBA iOHAMMU IHIINX
MeTaliB (Si4+, In3+, Ti4+, Fe3+, V5+, Ce4+) cyTTeBUM 4yMHOM (B 2 - 10 pa3) 3MiHIO€ BEJINYMHU BiATYKiB (BiAHOLIEHHS
OIIOpY MaTepiajly B CyXOMy IOBITpi 0 1OT0 OMOPY B MPUCYTHOCTI aHaiTy, 100 mun-1, 250 °C) Ta CyTTeBO NifBuUILye

YyTJIUBICTb I10 BiJHOIIEHHIO O aHaJIITiB pi3HOI NpUpPOIY (KUCJIOT, OCHOB, "MaJIUX MOJIEKYJT", 3IaTHUX O OKUCJIEHHS



aHasliTiB "6araTux" Ha ByIJIElb TOIIO). 3alIPOIIOHOBAHO MiAXif MOA0 CTBOPEHHS 6AaraTOCEHCOPHOI CUCTEMH, 1110
IO3BOJIMTH IPOBOAUTH aHaJIi3 ra3iB i IapiB OpraHiYHUX Ta HEOPraHiYHUX CIIOJIYK (€TaHOJI, alleTOH, 'eKCaH, OLTOBa
KUCJI0TA, xy10poenson, NH3, CH4, CO, H2, H20) i Bu3HaueHHs iX KOHLeHTpallil B cymimax. [TokasaHo, 110
MO€JIHaHHS BUKOPUCTaHHSA HeioHoreHHoro [TAP Pluronic-F127, eTaHonbHUX cEpeoBULl 3 HU3bKUM pH Ta BBeIE€HHS
okcuay Si 103BOJIsi€ 3MEHIIUTU CcepeHiil po3mip kpucTaiiTiB SnO2 i 0OTpUMaTH ME30IIOPUCTI 3pa3Ku 3 6ibI

BUCOKMMH 3aPSITHO-PO3PIIHUMY XapPaKTEPUCTUKAMU MOPiBHSHO 3 MiKDOKPUCTAIIYHUM TiOKCHUIIOM OJIOBA.

2. The thesis is devoted to influence of dopants (Si, In, Ti, Fe, V and Ce oxides) on the crystal and porous structure,
nature of surface, sensor and electrophysical properties of mesoporous materials based on tin dioxide was studied.
The influence of Si and In oxides additions on the electrochemical characteristics of electrodes for lithium power
sources based on mesoporous tin oxide were investigated. The optimum composition of the initial film-forming
sols and conditions of its heat treatment (duration and temperature of drying and calcination) for preparation of
thin (~ 1 mm) layers of spatially ordered mesoporous tin dioxide with high adsorption characteristics were
determined. It is shown that metal oxides (Si, In, Ti, Fe, V, Ce) doped materials based on mesoporous tin oxide
substantially (by 2 - 10 times) changes sensor responses and significantly increases sensitivity to analytes of

different nature (acids, bases, "small molecules”, "oxidized", "carbon-rich" analytes, etc.). An approach for creating
multisensor system that allows to analyze the gases and vapors of organic and inorganic compounds (ethanol,
acetone, hexane, acetic acid, chlorobenzene, NH3, CH4, CO, H2, H20) and to determine their concentrations in
mixtures was proposed. It is shown that a combination of using of nonionic surfactant Pluronic-F127, ethanol
media with low pH as well as Si oxide introduction allows to reduce the average size of the crystallites and to
obtain mesoporous SnO2 samples with higher charge-discharge characteristics compared to microcrystalline tin
dioxide.
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