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1. Inceprauiiiny po60Ty IPUCBSIYEHO PO3BUTKY HAyKOBUX 3aCa]l CTBOPEHHS €(DEKTUBHUX KaTasli3aTOpPiB AJIs
reTepOreHHO-KaTaliTUYHUX IPOLIECIB OKUCHIOBAJILHOTO niepeTBopeHHs CO i meTaHy. Ha npukiagi peakuii
okucHeHHs1 CO, rl11M00KOro OKUCHEHHSI MeTaHy, OKUCHIOBAJIbHOTO KapOOHIIIOBaHHS MeTaHy B C2+-0OKCUreHaTu
(oTOBY KMCJIOTY, €TAHOJI, METUJIALIETAT); & TAKOXK BUOIpKOBOro okucHeHHs1 CO y HayIMIIKY BOJHIO IIOKa3aHo, 110
OCHOBHUM YVHHMKOM, IKMI BU3HA4Ya€ CEJIEKTUBHICTD [Iil KaTali3aTopiB y HANIPSMKY IJIMOOKOrO, CEJIEKTUBHOIO Ta
BHOIpKOBOTO OKMCHEHHSI € CTPYKTypa aKTUBHOTO LeHTpa. [I715 KOXKHOTO TUILY peakliil, He3aJIesKHO Bif, XiMiuyHOi
[IPMPOJY KOMIIOHEHTIB KaTaJjli3aTropa, CTPYKTypa aKTMBHOI'O LIEHTPA XapaKTePU3y€EThCs IIEBHUMMU CIIIJIbBHUMU
o3Hakamu. [1oka3aHo, 0 cTabini3alis akTUBHOTO LIEHTPA B PEAKLiMHUX YMOBAX, 30KPEMa, BUCOKUX TEMIIEPATyp
peaxliil II1IM60KOro OKMCHEHHS i OKMCHIOBAJIbHOTO KapOOHIMIOBAHHS METaHy, a TAKOX BiJJHOBJIIOBAJIbHOTO

cepenoBulla peakiii Bu6ipkoBoro okucHeHHs CO 3a6e31eyyeTbCsi CTBOPEHHSIM II€BHOI CTPYKTYPH HaHO(a3HOTO



KaTaJli3aTopa, Mo BU3HAYAETHCS NOr0 CTPYKTYPHO-PO3MiPHUMU XapaKTEPUCTUKAMU Ta IPOCTOPOBUM
pO3TallyBaHHSIM KOMIIOHEHTIB. BCTaHOB/IEHO 3a/1€5KHOCTI aKTMBHOCTI 6GiHApHUX OKCUAHUX KaTasli3aTOpPiB OKMCHEHHS
CO Big po3mipy HaHOYACTMHOK KOMIIOHEHTIB, 00YMOBJIEHI OCOOIUBOCTSIMU iX CTPYKTYPH, 110 BUHUKAIOTh BHACJIIIOK
pizHoro Bmicty kpucraniuHoi pazu (Cr203-Al203); arnomepauii HaHoYacTUHOK (CuO-MgO, Y203 /ZrO2, Fe203-
Al203, WOx/Si02), ¢pasoBux nepersopens 0-Fe203 o o-Fe203 (Fe203-A1203); popmyBaHHS MiXX3€pEHHUX TPaHULb
(Y203 /Zr02). 3a pesysbTaTaMy JOCiIKEHHS KaTaliTUYHUX BIacTUBOCTel GepuUtiB CTpyKTypH wmniHesi MeFe204
(Me = Co, Ni) BCTaHOBJIEHO BIJIUB CIIOCOOY NIPUTOTYBAaHHS Ha iX aKTUBHICTb Y peakliii [1n60KOro OKMCHEHHS
MeTaHy. 3'51COBaHO BIUIUB PO3MipHOTro (pakTopa Ha IWBUAKICTb peakiii, IKuil nosdrae y nigBUIeHHi TUTOMO]
aKTUBHOCTI QEepUTIB IIpY 3MEHIIEHHi PO3MIpPY iX YaCTHMHOK, B pe3yJIbTaTi Yoro JocsraeTbcs 3HwkeHHs Ha 100-150 °C
TEeMIIepaTypH IIOBHOI KOHBEPCii MeTaHy. BCTaHOBJIEHO, 1110 BKJIIOYEHHS [0 CKJIALy aJlOMOMapraHleBUX
KaTaJli3aTopiB CTPYKTYPHUX i TeKCTypHUX Moaudikaropis (okcunu La, Ba, Sr) cnpusie crabinisalii HaHOOMCIIEPCHUX
KOMIIOHEHTIB — OKCH/IiB MapraHiio i MetactabinbHux mogudikaiil Hocis -1 Ta 3a6e3neuye TepMidHy CTilKiCTb
KaTasi3aTopiB MicJis BUCOKOTeMIIEpaTypHOi 06po6Ku. OOGI'PyHTOBaHO €(pEeKTUBHICTb CIIOCOOY IIPUTOTYBaHHS
6araTOKOMIIOHEHTHUX HaHO(a3HUX aJTI0OMOMapPraHlleBUX KaTajli3aTopiB B HEPIBHOB)KHUX YMOBAX 3 IEPECUYEHUX
PO34MHiB. Briepie rokasaHo MOXJIMBICTb Nepebiry razo¢asHoi peaklii OKMCHIOBAJIbHOTO KapOOHIIIIOBAHHS METAHY
3 yTBOPEHHSIM C2+-OKCUT'€HATIB 32 BUKOPUCTAHHS 9K OKMCHMKA MOJIEKYJISPHOTO KMCHIO, B TPUCYTHOCTI
KaTasi3aTopiB, aKTUBHOIO (a3010 SIKUX € IPOJYKTH TEPMIYHOTO PO3KJIALy CEJIEHOXJIOPUAIB PO/il0 Ha ByIJleLeBUX i
KPEMHE3EMUCTUX HOCISIX. BCTaHOBJIEHO BIVIUB CTPYKTYPHO-PO3MiPHUX XapPAaKT€PUCTUK KOMIIOHEHTIB OKCUIHUX
MiZHOIIEpPiEBMX CHCTEM Ta XIMIYHOI IPUPOIYM HOCIS (OKCUAIB aJIOMiHiI0, TUTaHY, IUPKOHIIO Ta MapraHiio) Ha
(dhopMyBaHHS aKTMBHUX LIEHTPIB KaTajizaTopis npoliecy Bu6ipkoBoro okucHeHHs: CO y HaiJIMIIKy BOJHIO.
3anponoHOBaHO CIIOCI6 OJePIKaHHS CEJIEKTMBHUX KaTasli3aTopiB BUGIPKOBOro okMcHeHHs CO y HaJIJIMIIKY BOJHIO
LJISIXOM IHTETpyBaHHS OKCUIIB Mifli, EPilo i HUPKOHIIO IIEBHOTO PO3Mipy B IPOCTOPOBO-OPraHi30BaHy CUCTEMY, 3
YTBOPEHHSIM aKTHMBHUX LIEHTPIiB — 30H Mik(a3Hoi B3aeMoii oKCuIiB Mifii Ta 1jepiio Ha MOBEPXHi AiOKCUAY LIUPKOHIIO.
Po3po6sieHO HOBi e(PeKTUBHI KaTasizaTopu [1Jisl IPOMUCIIOBO BaXKJIMBUX MPOLIECiB OKMCHIOBAJILHOTO [TIEPEeTBOPEHHS
CO i1 meTaHy: HaHO(a3Hi OKCUIHI KaTaJIi3aTOPH sKi 3a06€3M1e4yI0Th I0BHE OKUCHEHHS MeTaHy 1o CO2 3a
temrepatyp 500-550 °C; okcuaHM Mifb-1epiii-uMPKOHiIeBUIl KaTani3aTop 1151 BuU6ipkoBoro okucHeHHs1 CO B
30arayeHux BOJHEM CcyMillax, o 3adesneuye rauouny ounieHHs 1o 50 maH-1 CO. Kitouosi cioBa: HaHOa3HUN
Karasizarop, okucHeHHs CO, rmboKe OKUCHEHHS METaHy, OKMCHIOBaJIbHE KApOOHINIOBaHHS MeTaHy B C2+-
OKCUT€HaTH, BUOipKoBe OKUCHEHHs CO y Ha[IJIMIIKY BOJHIO, CTPYKTYPa, aKTUBHICTb, CEJIEKTUBHICTb, BUOIPKOBICTb,

aKTUBHI LIEHTPHU.

2. The thesis is devoted to the scientific basis development of the creation of effective catalysts for the
heterogeneous catalytic processes of oxidative conversion of CO and methane, based on the representation of the
catalyst structure, as a summation of its components with a certain relationship and spatial location. An example of
CO oxidation reaction, deep oxidation of methane, oxidative methane carbonylation to acetic acid and its
derivatives, and preferential oxidation of CO in hydrogen is shown that the main factor determined the selective
action of catalysts in the direction of deep, selective, and preferential oxidation is the structure of the active site.
For each reaction type, regardless of the chemical nature of the catalyst components, the structure of the active
site has certain common features. It has been shown that the stabilization of the active site under reaction
conditions, in particular at high temperatures of deep oxidation and oxidative methane carbonylation reactions,
and the reducing medium of the preferential CO oxidation is ensured by creating a certain structure of nano-
phase catalyst related to its structural- dimensional characteristics and spatial location of components. The
dependences of the activity in the CO oxidation of binary oxide catalysts from the size of the nanoparticles of the
components are determined due to the peculiarities of their structural organization arising from different
contents of the crystalline phase (Cr203-A1203); agglomeration of nanoparticles (CuO-MgO, Y203 /ZrO2, Fe203-
Al203, WOx/Si02), phase transformations o-Fe203 o o-Fe203 (Fe203-Al203); formation of grain boundaries
(Y203 /Zr02). Based on the catalytic properties study of the ferrite structure spinels MeFe204 (Me = Co, Ni) in the
methane deep oxidation, the influence of the preparation method on their activity is established. The effect of the
size factor on the reaction rate, consisting of increasing the specific activity of ferrites when the size of their



particles decreases. As a result, a decrease of the total methane conversion temperature on 100-150 °C, has been
achieved. It has been shown that the addition of structural and textural modifiers (oxides La, Ba, Sr) to aluminum
manganese oxide catalysts leads to stabilization of nano-disperse components - manganese oxides and metastable
modifications of the support (o-, o-, o- i 0-Al203). This improves the thermal stability of catalysts after high-
temperature treatment. The efficiency of a method for producing multi-component nanophase aluminum
manganese oxide catalysts under nonequilibrium conditions with supersaturated solutions is substantiated. As a
result, 100% methane conversion at temperatures of 550-600°C has been achieved. At first, the methane oxidative
carbonylation in the gas phase has been carried out to produce acetic acid and its derivatives, using as an oxidant
of molecular oxygen in the presence of catalysts, the active phase of which are the products of thermal
decomposition of rhodium selenochlorides of on carbon and silica-based supports. The influence of structural-
dimensional characteristics of the components of oxide copper-ceria systems and the chemical nature of the
support (alumina, titania, zirconia, and manganese oxide) on the formation of active sites of catalysts for
preferential CO oxidation (PROX) is established. A method for obtaining selective catalysts for preferential CO
oxidation by integrating nanoparticles of copper, ceria, and zirconia of a certain size in a spatial-organized system,
with the formation of active sites - zones of interphase interaction of copper and ceria on the surface of zirconia.
By using proposed approaches, catalysts for industrial processes of methane deep oxidation and preferential CO
oxidation have been developed. Keywords: nanophase catalyst, CO oxidation, deep methane oxidation, oxidative
carbonylation of methane to acetic acid, preferential CO oxidation in hydrogen, structure, activity, selectivity,
active sites.
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