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1. BiiuB ckany MeTtan-okcugHux Ag/Al203 /xopaieput Ta LeonitTHUX Ag/BEA karasnizaTopiB Ha ix aKTUBHICTS i

CEJIEKTUBHICTD B IIPOLIEC] BiTHOBJIEHHSI OKCUIB a30Ty criupramu C2, C4

2. Effect of the composition of metal-oxide Ag/Al203 /cordierite and zeolite Ag/BEA catalysts on their activity and
selectivity in the process of nitrogen oxides reduction with C2, C4 alcohols

Pedepar:

1. Incepraiiio NpUCBSYE€HO 3'CYBAHHIO BIUIMBY CKJIQZly METaJI-OKCUIHUX KaTanidaTopiB Ag/Al203 /kopaiepur i
neosnitHux Ag/BEA Ha ix disuko-xiMiuHi xapakTeprucTuku (Mop@oJioris OBepXHi, CTyIMiHb OKUCHEHHS aKTUBHUX
KOMIIOHEHTIB, OKHUCHO-BiTHOBHi Ta KMCJIOTHO-OCHOBHI BJIACTMBOCTI IIOBEPXHi) i KaTasiTU4YHi BaCTUBOCTI B IIpo1ieCi
CKB NO C2,C4-cniupTamu i po3p06JI€HHIO Ha OCHOBI OTPUMAaHUX PE3YJIbTaTiB BUCOKOAKTUBHUX i CE€JIEKTUBHUX
CTPYKTYpOBaHHUX KaTajizaTopiB faHoro npotecy. [IokazaHo, M0 BUIA aKTUBHICTh CPi6I0-OKCHIHOAJIIOMIHIEBIX
KaTaJjli3aTopiB B IPOLECi ceseKTUBHOTrO BigHOBIEeHHS NO C2, C4-criupramu B HaJJIMIIKY KACHIO LOCATAETHCS IIPU
KOHILIeHTpauisgx cpidsa 0,06-0,22 mr/mM2 i 06ymoBIeHa MOTO JIOKai3alli€lo IEPEBAKHO y BUIJISAAI KATiOHIB Ta
CyOHAHOKJIACTEPiB - aKTUBHUX LIEHTPIB JOCiIPKyBaHOro npouecy. [Ipu KoHLeHTpalii cpibsa B ckiazi KatanaisaTopa

6inpie 0,22 Mr/m2 3pocTae BMiCT HAaHOYACTUHOK Ag0, Ha SIKMX MepeBakae [M11n60Ke OKMCHEHHS! BiJlHOBHUKA



KrucHeM 6e3 BinHoBsieHHs NO. 36inbiIeHHS BMiCTy OKCUy aJlfoMiHiio 10 45-50 mMac.% B ckjafi KaranizaTopiB
Ag/Al1203 /xopaiepuT NIpU3BOIUTE [0 MiIBUILIEHHS iX aKTUBHOCTI, IO IIPOSIBJISETHCS Y 3HUKEHHI TeMIlepaTypu
nocsirneHHs 95-100% xonBepcii NO. Po3pobsieHo meTor, GOpMyBaHHS Ha IIOBEPXHi MaTpulli CTiIbHUKOBO]
CTPYKTYPH 3 KOpAieputy mapy meszonopuctoro Al203, Ha OCHOBI SIKOTO [IPUTOTOBJIEHO aKTUBHI i C€JIeKTUBHi 3a N2
cTpyKTypoBaHi Ag/Al203 /xopaiepur kartasnizatopu npouecy. CenexktrusHe BifHOBIeHHS NO C2, C4-criupramu B
IIPUCYTHOCTI 11€0JIiTHOTO KaTanizaTopa Ag/BEA BifnOyBaeTbcs y 6ibll IIMPOKOMY TEMIIEpaTypHOMY iHTepBai
IIOPiBHSIHO 3 JIeaJIIOMiHOBAaHUM LI€OJIITOM, II0 OOYMOBJIEHO BUIIOI0 KOHIEHTPALi€l0 CUIIbHUX KUCJIOTHUX LJ€HTPIiB
JIbloica, Ha IKMX CTabili3yI0ThCs HITPUT-HITpaTHI agykru. [Ipomoryoounii edekr BogHio B mpoueci CKB NO C2, C4-
CIMpTaMy Ha Ag-BMiCHUX KaTaJli3aTopax 00yMOBJIEHUI HAsIBHICTIO HA [1I0BEPXHi KaTasizaTopiB CUJIbHUX KUCJIOTHUX

1eHTpiB JIbloica Ta cyOHaHOKJIACcTepiB cpiba.

2. The thesis is devoted to studying the influence of the composition of metal-oxide Ag/Al203 /cordierite and
zeolite Ag/BEA catalysts on their physicochemical characteristics (surface morphology, oxidation state of active
components, redox and acid-base surface properties) and catalytic properties in selective reduction of NO with
C2,C4-alcohols and to development of highly active and selective structured catalysts for this process. It is shown
that higher activity of silver-alumina catalysts in selective reduction of NO with C2,C4-alcohols in oxygen excess is
achieved at silver loading of 0.06-0.22 mg/m2 and caused by silver localization mainly in the state of cations and
subnanoclusters - the active sites of the studied process. Amount of silver nanoparticles (Ag0) increases at higher
silver loading in the catalyst (above 0.22 mg/m2), which leads to the deep oxidation of reductant by oxygen
without NO reduction. Increasing of alumina loading up to 45-50 wt.% in Ag/AlI203 /cordierite leads to higher
catalytic activity (lower temperature of 95-100% NO conversion) due to the increase in the total concentration of
Lewis acid sites - centers of reagents activation in SCR-process. Developed method for deposition of mesoporous
AI203 on the surface of cordierite honeycomb matrix allows the preparation of highly active and selective to N2
structured Ag/Al203 /cordierite catalysts. Selective reduction of NO with C2,C4-alcohols in oxygen excess on
zeolite Ag/BEA catalysts occurs in wider temperature range compared to dealuminated zeolites, due to the higher
concentration of strong Lewis acid sites, on which stabilized nitrite-nitrate adducts react with reductant activated
on silver active sites. Promotion effect of hydrogen in SCR of NO with C2,C4-alcohols on Ag-containing catalysts is
caused by the presence of strong Lewis acid sites and silver subnanoclusters on the catalyst surface.
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