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V. BimomocTi npo guceprauiio
Mosga guceprarii:
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Tema gucepranii:
1. Bnus cknagy okenpgaux MxOy-SiO2 (M = Mg, Zn, Zr, La) ta neosnitaux Ta/SiBEA xartasnizaTopiB Ha ix KaTaliTU4HI

BJIACTMBOCTI B IIpoliecax NepeTBOPEHHs eTaHoJy B 1,3-6yTaieH

2. Effect of the composition of oxide MxOy-SiO2 (M = Mg, Zn, Zr, La) and zeolite Ta/SiBEA catalysts on their
catalytic properties in the processes of ethanol conversion into 1,3-butadiene

Pedepar:

1. BcTaHOBJIEHO, IO MEXaHOXiMiYHA 06po6Ka Komno3ulii MgO-SiO2 npusBoaUTh 10 POPMYBAHHS KUCJIOTHUX
1eHTpiB JIbloica cepeiHbOI CUJIM, BiATIOBiNAIbHUX 32 I€PETBOPEHHSI €TaHOJIy B OyTaJli€eH, Ta 3HUKEHHS
KOHLIEHTPAallii CUJIbHOKUCJIOTHUX LIEHTPIB, SIKi CTUMYJIIOIOTh YTBOPEHHSI NIOOIYHUX NIPOLYKTIB AerigpaTallii eTaHoIy.
Posb okcnply UMHKY B cKilafi KaTtanisdaTopiB MxOy-SiO2 (M = Mg, Zn) nossirae y OpMyBaHHi LIEHTPIB 4K peakiii
IeripyBaHHs €TaHOJIy, TaK i II0JIaJIbIIOro IIEPETBOPEHHS alleTanpIeriny B 6yragieH. MonndikyBaHHs 3a3HA4€HUX
KaTasi3aTopiB IiOKCHUIOM LIMPKOHIIO MifBUILy€E CEJEeKTUBHICTb NIPOLIECY 32 PaXyHOK (OPMYyBaHHS KUCJIOTHUX
LeHTpiB JIbloica Ta IPUCKOPEHHA peaklii asibIoJIbHOI KOHIEeH ALl aleTanbaerigy. BBejeHHs JJaHTaHy 10 CKIany
kommnosutii ZnO /ZrO2-SiO2 minsuinye ii akTUBHICTD Ta CENIEKTUBHICTH B ITpo1eci ofepskaHHg 1,3-6yTazmieHy 3

€TaHOJy, 110 MOKe OyTU 00yMOBJIEHO (POPMYBaHHSIM Ha ITOBEPXHI KaTasi3aTopa OCHOBHUX LIEHTPIB Ta



MIPUCKOPEHHSIM peakllii anbAoIbHOI KOHIeH callii aljeTanbaeriny. Po3po6sieHi BUCOKOAKTUBHI Ta CEJIEKTUBHI
Karasnizaropu ckiany ZnO /LaxOy/ZrO2-SiO2. B npucyTHOCTI LeosiTHUX KaTasizatopis Ta/SiBEA, onepskaHux
IIJISIXOM BOYZIOBYBaHHS reTepoesieMeHTy (Ta) B MaTpuLio JeantoMiHOBAaHOTO LI€0JIiTy CTPYKTYpu BEA, nocsiraeTbcst
BMICOKA CEJIEKTUBHICTb YTBOPEHHS 1,3-0yTalieHy B IPOLIECi IEPETBOPEHHSI CyMillli €TaHOJI /alleTalbIeri .
JomnyBaHHg LeosiTHOroO Kartanisaropa Ta/SiBEA d-metanamu (Ag, Cu, Zn) 3a6e3nevyye yTBOPEHHS [IOBEPXHEBUX
aKTUBHUX LI€HTPIB peaklii AerifpyBaHHs €TaHOJIy B alleTajlbleria, o J03BoJsie ofepKyBaru 1,3-6yTazieH

6esnocepe,quo 3 €TaHOJIy 3 BUCOKMM BUXOJOM.

2. The thesis is devoted to studying the impact of the composition of oxide MxOy-SiO2 (M = Mg, Zn, Zr, La) and
zeolite Ta/SiBEA catalysts on functional properties of surface, regulating these properties to achieve high activity
and selectivity in the process of 1,3-butadiene production from ethanol with the further development of high-
performance catalysts. Lewis acidic sites active in the 1,3-butadiene production from ethanol are formed as a
result of interaction of magnesium and silicon oxide phase. Mechanochemical treatment of MgO-SiO2 composition
leads to formation of Lewis acidic sites of medium acidic strength responsible for the ethanol-to-butadiene
conversion and reduction of the concentration of strong acidic sites which stimulates ethanol dehydration to by-
products. The role of zinc oxide in the catalyst MxOy-SiO2 (M = Mg, Zn) is to forming ethanol dehydrogenation
sites and subsequent conversion of acetaldehyde into butadiene. Doping of the catalysts by zirconia dioxide
improves butadiene selectivity by forming Lewis acidic sites and increase in the rate of aldol condensation of
acetaldehyde. The introduction of lanthanum in the ZnO /ZrO2-SiO2 composition increases its activity and
selectivity in 1,3-butadiene production from ethanol due to the formation of basic sites on the surfuce. Highly
active and selective ZnO /LaxOy/ZrO2-SiO2 catalysts have been developed. High selectivity of 1,3-butadiene is
achieved in the conversion of ethanol /acetaldehyde mixture over Ta/SiBEA zeolite catalysts prepared by
heteroelement (Ta) incorporation into dealuminated BEA zeolite matrix. Doping of Ta/SiBEA zeolite catalyst by d-
metals (Ag, Cu, Zn) provides formation of surface active sites of ethanol dehydrogenation to acetaldehyde, which
allows producing 1,3-butadiene directly from ethanol with high yield.
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