O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0413U006364
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 25-11-2013

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. T'y6apeHi €preH BiraniitoBuy

2. Gubareni Ievgen Vitalijovych

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs

Bup, pucepranii: kanguzaar Hayk

AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi cneniaabHOCTI: 02.00.15

Ha3zBa HayKoBOIi CIeniaIbHOCTI: XimiuHa KiHeTHKa i KaTaJtis

T'asy3p / rasysi 3HaHB. He 3aCTOCOBy€THCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs
Jara 3axucrTy: 19-11-2013

CreniaJbHICTh 32 OCBiTOO: 8.05130101

Micue po6oTH 3400yBayva: Incrutyt disnyHoi ximii im.JI.B TTucapkescbkoro . HAH Ykpainu
Kopg, 3a €IPIIOY: 05417213

Micuesnaxo,szeHHa: Kuis, 03028,Kuis-28,nnpocrn. Hayku,31

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujoHanbHa akazemist Hayk YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Indp cneuniasnizoBaHoi BYU€HOi pasu (pa30Boi CIeniaizoBaHOi BYUEHOI pagu): /126.190.01
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:

Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10
BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: THcTUTYT (pisnaHoi ximii im.J1.B ITucapkeschkoro . HAH
Ykpainu

Kopg 3a €IPIIOY: 05417213

MicuesnaxomerHﬂ: Kuis, 03028,Kuis-28,npocn. Haykn,31

dopma By1acHoCTI:

Cdepa praBJIiHHﬂZ HaujonanbHa akageMisd HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs
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1. Tpu-pudopMiHr MeTaHy 3a y4acTIO BYTJIEKUCJIOTrO ra3y, BOASHOI Iapyu Ta KUCHIO HA METaJOKCUIHUX HiKeJb

aJIIOMiHi€BUX KaTamizaTopax

2. Tri-reforming of methane with involving carbon dioxyde, steam and oxygen over metal-oxide nickel-alumina
catalysts

Pedepar:

1. lucepraiiio NpucBIYEHO 3'ICyBaHHIO BIUIMBY KOMIIOHEHTIB METaJI-OKCUIHUX KaTasizaTopiB Ni-MxOy-

AlI203 /xoppieput (MxOy = La203, Ce02, K20, Na20, CaO, MgO) Ha ix aKTUBHICTb i CeJIEKTUBHICTb B PEaKLisx
OKHCJIIOBAJIbHOI KOHBEPCii MeTaHy (MaplialbHOro OKUCHEHHS, 1ApPOBOi, BYIJIEKMCIIOTHOI KOHBEPCii Ta Tpu-
pUQOPMIHTYy METaHy) i po3p06JIEHHIO BUCOKOE€(EKTUBHUX aTIOMO-HIKEeJIEBUX KaTajli3aToOPiB 3 ONTUMAaIbHUMU
CTPYKTYPHUMHU XapaKTE€PUCTUKaMU Ta PYHKLIOHAJIbHUMU BJIACTUBOCTSIMU. [T0Ka3aHo, 10 J0JJaBaHHSI OKCUIIB
PiIKiICHO3€MEJIBHUX €JIEMEHTIB [0 CKJIa[y aJllOMO-HIKeJIEBUX KaTali3aTOPiB raJibMye YTBOPEHHS aJIOMO-HiKeJIeBOi
miniHest (Ha cTafii IpUroTyBaHHs KaTali3aTopa), o MOJIETIIYE BiHOBJIEHHS HiKeJIIo Ta (POPMYBaHHS aKTUBHOI
KaTtajaiTr4yHoi KoMnoautii. JJobaBku okcuis pigkicHosemesnbHux (La203, CeO2) ta nyxuux (K20, Na20O) metaiB y

ckiagni Ni-Al203 katanizaTopiB 3a6e311e4yloTh ix cTabisibHy po60TYy B IIPOLECi OKCH-BYIJIEKMCIOTHO-IaPOBOi



KOHBEPCii MeTaHy, NO3BOJISIOTh 3HU3UTH BMICT BOJSIHOI ITapM B YMOBAX SK I1aPOBOTO, TaK i TpU-PU(OPMIHTY METaHY
31 36epeskeHHSIM BUCOKUX KOHBepCiil i Buxony 1o BogHIo0. Poibs CeO2 i La203 nossirae Takox B 3611bLIeHH]
KOHILIEHTpALii i MiIBUIEHH] pyXJIMBOCTI TOBEPXHEBOT'O KMCHIO, 110 [IPUCKOPIOE OKMCHEHHS [IOBEPXHEBUX
BYIJIELIEBUX CTPYKTYP Ta 3anobirae 3aByrieL0BaHHIO KaTanizatopa. Beegenns CeO2 no cknany Ni-

Al203 /xopaiepuT KaTani3aTopiB IPU3BOAUTH [I0 FAJIbMYBAaHHS Peakliii BOJSHOrO 3CYBY B [TPOLIECI OKMCHIOBAJILHOTO
pu@OpMIHTY MeTaHy 3a Y4acTIO BOJSHOI napu. Y npoueci Tpu-pu@opMiHTy MeTaHy IiABUILIEHHS BMICTY BOJSIHOI
[Iapy y peakuiiHiil cymii NpyusBoAUTS 40 3pOCTaHHS KOHBEPCIi ByIJIEKMCIIOrO rasy, o MoXe 6yT 06YMOBJIEHO
peasisaliero OAAaTKOBOro MapIIPyTy MOro akTyBallii IIpy B3a€MO/Iii 3 aTOMapHUM BOJHEM, IIPOAYKTOM AMCOLialii
BOZSHO]I Napy. Bu3HaueHo yMOBY i I0Ka3aHO MO>KJIMBICTh IIPOBEIEHHS IIPoLiecy TpU-puPOpPMIHTY MeTaHy 3a
peKumMy, HabJIMXXEHOTO 10 TEPMOHENTpasbHOro. BapitoBaHHs BMicTy okucHuKiB (CO2, H20 i O2) y cknagi

peakuiitHoi cyMimi 103BoJisge 3MiHIOBaTH criBBinHOomeHHs1 H2 /CO y cunTes-rasi Big 1,0 1o 4,0.

2. The thesis is devoted to development of structured nickel-alumina catalysts, promoted with rare-earth (Ce, La),
alkaline (K, Na) and alkaline-earth (Ca, Mg) elements for tri-reforming of methane, to studying of influence of
catalytic composition on it activity and selectivity and influence of reactive gas composition on processes of
oxidative conversion of methane into synthesis-gas. Nickel-alumina catalysts supported on cordierite monoliths of
honeycomb structure surpass essentially the conventional granulated ones with respect to the output in carbon
dioxide reforming of methane. Adjusting the surface acid-base properties of catalysts by introduction of alkali
metal (Na, K) oxides inhibits the carbonization and as a result, improves the operational stability of these catalysts.
An effect of promotion of nickel-alumina based composite doped by lanthanum oxide is found. This effect, caused
by an additional route for the CO2 activation on Ni-La203 /AI203 /cordierite catalyst, is displayed in increase of
methane conversion under conditions of an oxidant excess. It has been established that oxides of the rare-earth
elements with moderate redox potentials (La203, CeO2) increased the activity and working stability of Ni-

Al203 /cordierite catalysts in the reactions of deep and partial oxidation of methane. In the presence of the (NiO +
La203 + Al203)/cordierite catalyst the process of carbon dioxide conversion of methane can be intensified by
introduction of oxygen into the reaction gas mixture which decreases the temperature to achieve high conversion
to 75-100 °C and has practically no effect on selectivity with respect to H2.
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