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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHUX PYyOPHK: 31.15.01

Tema guceprauii:
1. KarasiTnuHe OKUCHEHHS BOJHIO Ta KApOOH MOHOOKCHIY Ha HAMiBIIPOBIIHUKOBUX MaTepiajiax Ha 0oCHOBi Sn02,

MoaudikoBaHUX L0O0aBKaMU OKCUIIB IIEPEXiTHMUX METaJliB, Ta YyTJIMBICTh BiJIIOBIIHMX CEHCOPIB

2. Catalytic oxidation of hydrogen and carbon monooxide on semiconductor materials based on SnO2 modified by
additives of transition metal oxides and sensitivity of corresponding sensors

Pedepar:

1. lucepraris mpucCBsS4Y€Ha BCTAHOBJIEHHIO B3a€MO3B'I3Ky MK KaTaJliTUYHOIO aKTUBHICTIO CEHCOPHUX MaTepiarliB 3
HaneceHumu 3d-metanamu (Co, Ni, Fe, Cu) pi3Hoi KOHIIeHTpallii B peakiiisix OKUCHEHHS BOJIHIO i KapOOH
MOHOOKCHY Ta YyTJIMBICTIO BifIIOBIZHMX CEHCOPIB. BUBY4EHO KiHETUKY Ta MEXaHi3M peakuiil okucHeHHd H2 ta CO
Ha CEHCOpHHUX Marepianax. JlocifikeHo 4yTanBiCcTh CeHCOpiB Ha 0CHOBI SNO2 3 Pi3HOI0 KOHLIEHTPALi€l0 106aBOK
3d-meranis 1o H2 ta CO. BcTaHOB/IEHO ME€XaHi3M UyTJIMBOCTI CEHCOPIB 3 YpaXyBaHHIM KaTaJiTUUHUX BJIACTUBOCTEN
BiZJITIOBiJHMX CEHCOPHUX MarepiaiiB B peakuisax okucHeHHs CO Tta H2. [lokasaHo, 110 eHepris 3B'43Ky "OKCUT€EH -
IIOBEPXHS" rPa€e BUpilIalbHY pojb y GOPMyBaHHI MaKCUMaJIbHOI YyTAMBOCTI ceHcopiB 1o H2 ta CO.

3arporioHOBaHO aKTUBHI KatanizaTopu okucHeHHs1 H2 Ta CO Ta 6e3gparmeTanbHi CEHCOPH 711 BUMiPIOBaHHS



koHUeHTpauii H2 ta CO y nosiTpi, sIKi 3Hal/IM MPaKTUYHE BIIPOBA/I)KEHHS IPY CTBOPEHHI aICOPOLIiHO-
HapiBIPOBiIHUKOBOr0 XpomaTorpadidyHoro AeTeKropa Ta y Ipuiaji AJjisi BUMipIoOBaHHS BOJHIO Y TIOBITPi.
BcraHoBseHui y po6oTi 3B's130K 4yTJIMBOCTI CEHCOPIB 3 I€pebiroM peaklliil OKMCHEHHS Ha Oro IIOBEPXHI MOXe
OyTY BUKOPUCTAHUM [1J11 CTBOPEHHS HOBUX CEHCOPIB i3 CIIPSIMOBAHOIO YyTJIMBICTIO Ta CEJIEKTUBHICTIO 10 IIEBHUX

rasiB.

2. The thesis is devoted to establish of accordance between catalytic activity of sensors materials with 3d-metals
additives (Co, Ni, Fe, Cu) of various concentrations in reactions of the hydrogen and carbon monooxide oxidation
and sensitivity of the corresponding sensors. Kinetics and mechanism of H2 and CO oxidation reactions were
examined. The sensitivity of SnO2-based sensors with different concentrations of 3d-metals additives toward H2
and CO was determined.. The sensors sensitivity mechanism that takes into account the catalytic properties of
corresponding sensors materials in CO and H2 oxidation was found. It is shown that the "oxygen - surface" binding
energy plays a crucial role in formation of the maximal sensitivity of H2- and CO-sensors. Active catalysts of CO
and H2 oxidation and H2- and CO-sensitive sensors were created. They found their application in development of
adsorption semiconductor chromatographical detector and a device for determination of hydrogen in the air. The
connection between the sensitivity of sensors and with oxidation reactions which take place on the sensor surface,
found in this work, might be used for making new sensors with the directed sensitivity and selectivity to certain
gases.
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