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by the undersigned foreign consultant (Professor G. Xanthopoulou., PhD, DSc)
and for the dissertation of Ms Zhylkybek Magira on the topic «Regularities of
stabilization of the active component of oxide catalysts deep oxidation of methane»
for the degree of Doctor of Philosophy (PhD) specialistion 8D07101-

"Petrochemistry”

Ms. M. Zhylkybek’s dissertation is devoted to the synthesis of oxide catalysts for
the deep oxidation of methane within Co-Mg-based composite materials. The research
involves a comprehensive analysis of these catalysts, an investigation into the
mechanisms of phase stabilization of the active components, and experimental testing.
Furthermore, the study is of current theoretical and practical interest, as it aims to develop
a new generation of cost-effective catalysts that do not contain precious metals. These
catalysts are intended not only for the deep oxidation of methane but also for the eventual
transition to the complete removal of CO, CHy compounds, SO,, NO, and residual
hydrocarbons.

As a result of the research, the following findings were established:

- A series of Co-Mg oxide catalysts with varying ratios and free of precious metals
were synthesized via thermal treatment methods for the purpose of deep methane
oxidation.

- The catalysts were studied using physicochemical methods to determine their
textural characteristics, elemental and phase compositions, microstructure, morphology,
as well as their adsorption and redox properties.

- The synthesized catalysts were tested in the process of deep methane oxidation.

The relationship between the catalysts’ composition and properties with their catalytic



activity was identified.

- Optimal reaction conditions were determined by varying the technological
parameters of the process.

She joined our lab for one period: September 10 to October 11 2023. During this
period, Ms Zhylkybek Magira carried out the synthesis of catalysts by soiution
combustion synthesis (SCS) and the study of their physicochemical properties by XRD,
SEM, BET and ESR methods. She also analyzed the results of studies.

During his research visits, Ms Zhylkybek Magira showed himself to be
theoretically well prepared, capable of self-learning, possessed practical professional
skills, and established herself as a hardworking, disciplined and competent specialist. She
is a friendly and positive person and cooperates well with colleagues.

Ms Zhylkybek Magira has become a specialist in the field under study, and his
skills can be very useful for the development of new directions in science in Kazakhstan.
We are very satisfied with her work and unreservedly recommend her PhD thesis for

defense.

18 April 2025, Athens, Greece
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8D07101 — "MyHalixumus" MaMaHABIFEL Golistama ¢unocodus gokropsl (PhD)
J9pexeciH ay yuiH "MeTaHHBIH TepeH TOTHIFYBIHAAFbI OKCHATI KAaTaau3aTOPIaphIHbIH
OesceH i KOMIIOHEHTIHIH (a3achiH TYpaKTaHABIPY 3aHABLIBIKTaphl” TaKBIPHIOBIHIA
Kplakpi0ex Marupa XaHBIMHBIH JUCCEPTAIUACEIHA TOMEHIE KOJI KOWFaH IIeTeNIiK

KOHCYJIBTaHTTHIH (mpodeccop [.Kcanaomyo, PhD, FeuTbIM TOKTOPEI)
CBbIH ITIKIPI

M. XbuikbiOek XaHBIMHBIH auccepranusacsl Co-Mg HerisiHae Ty3iuIeTiH
KOMIIO3UTTIK  MaTepuajjapia METaHHBIH TepeH  TOTBIFYBl  YIOiH  OKCHJITI
KaTajlu3aTopiapAbl  CHUHTEe3[eyre, OJapAbl JKaH-XKAKTBl Tajngay opi  OenceHnui
KOMIIOHEHTiHiH (a3achlH TYpaKTaHJBIPY 3aHABUILIKTAPBIH 3€pTTEY JKOHE ChIHAKTaH
oTKi3yre apHairad. COHbBIMEH KaTap, OYTiHIi KyHi METaH/Ibl TEPEH TOTHIKTHIPY YIIIiH JXoHE
angarbl yakeitra CO-HBI xoHe CHy, SOz, NO, xanaplK KeMipCyTeKTepai TOJBIKTait
Ta3zapTyFra Kelly YIIiH ap3aH, KypaMblHAa KbIMOAT MeTaiJaphl jKOK KaTalu3aTopJiapblH
KaHa TYypiH »Jkacay OaFbpITBIHOAFbl 3€pTTEYJiep TEOPHUSIIBIK JKOHE IPaKTUKAJIBIK
KBI3BIFY IIBUTBIK TY ABIPBIIABI XKOHE ©3€KTi O0JIbIN TaObLIa bI.

JKyMBICTBI OpBIH/IAY HOTHXKECIHIE KeJeci sKaraiiiap aHbIKTalJbl:

- MeTaHHBIH TepeH TOTHIFYHl YIIiH TEPMHSUIBIK OHJEY 9JiCi apKbUIBI KypaMbIHZa
KbIMOAT MeTaJIaaphl JXOK 9p TypJii KarsiHacTarsl Co-Mg OKCHATI KaTaau3aTopiapiapsl
CHHTE3/IEJIiIl aJIBIH]IBI.

-  DOusMKa-XUMHUUIBIK ~ OMICTEpIMEH  KaTaJu3aTopjaplAblH  TEKCTYpaJIbIK
CHMAaTTAMaJIapbIH, JJIEMEHTTIK JkoHe (a3zalblK KypaMblH, MHKPOKYDPBUIBIMBIH,
MOP(OJIOTHICH MEH aICOPOIMSIIBIK )KOHE TOTHIKChI3laHy KaCHETTepi 3epTTeIIi.

- CuHTe3/Ie/IreH KaTaIu3aTopiIapAsl METAHHBIH TEPEH TOTHIFYbI YPAICiHE CBIHAKTaH
oTKi3y. CHHTE3/Ie/ITeH KaTalu3aTopiiapAblH KacHeTTepi MEH KYpaMbBIHBIH KaTaau3[iK

OeICeHIUTIKKE TOy e IUIIr aHBIKTAJIIBI.




- Ypaicti KYypri3yliH TEXHOJOTHSJIBIK MapaMeTpiH ©3repTy apKbLIbl OHTAMIBI
JKarJaiiapbl aHBIKTaJIbI.

On Oi3min 3eprxaHaga Oip ke3eH Ooitbl xkymsbic ictenmi: 2023 sxpuiaeiH 10
KpIpKyierined 11 xaszanra neitin. Ocel ke3eHae KbuikbiGek Marupa epiTiHIife XKaHy
cunresi (EXC) oxmiciMen KkaraauszaTopiapAbl CHHTE3JEYHi >KOHE OJapIblH (H3HKa-
xuMusIslK Kacuertepin POT, COM, BIOT, xone DIIP omictepMeH 3epTTeymi XKy3ere
aceIpasl. OJ1 COHBIMEH KaTap ajbIHFaH 3€pPTTey HOTIDKEJICPiH TaJIaIbl.

FeutsiMu ic camapnap OapbichiHza KblikbiGexk Marupa XaHbIM TEOPHSUIBIK
TYPFBIZIAH JKaKChl [aibIHAANBIN, ©3iH-631 OKBITYFa KaOileTTi, MpaKTUKAIBIK KociOu
OLTIKTLTIKKE Ue, ©3iH €eHOEKKOp, TOPTINTi XoHe Oinrip MaMaH pertinae kepcere 6inai. On
JOCTBIKKA Oepik yKoHe MO3UTUBTI aJjaM, opillTeCTEPiMEH JKaKChI TiJ1 TaObICa/bl.

Kbuakbibexk Marupa XaHbIM OKBIIN JKaTKaH CaJlaHBIH MaMaHbIHA aifHaJIBl JKOHE
oHbIH OinikTiniri Kazakcranaa FeUIBIMIAFs! XKaHa GarbITTap bl JaMBITY YIIiH ©Te Maijausl
Oosysl MyMKiH. bi3 OHBIH JXYMBICHIHA ©T€ pU3aMBbI3 JKoHE ce3ci3 kaHauaarTeiK (PhD)

AUCCEpTallMAHbI KOpFayra YCbIHAMBI3.

18 cayip 2025 x., Apunsl, ['perus

/KonBl/

[Tpodeccop I'anuna Kcanpomyio, PhD, FeuisiM ZOKTOpEL.

/Koubl/
Jokrop Jxopx BekHHHUC, FEUIBIM J)XOHIHIET] JUPEKTOP
" JleMOKpHUT" VITTHIK FBUIBIMH 3€pTTEYJIEP OPTaJIbIFbl, HAHOFBUIBIM JKOHE
HAHOTEXHOJIOTUsAJIap MHCTUTYTHI, 3aMaHay ! KepaMHKa JKOHE KOMIIO3UTTED

3epTXaHaCHIHBIH MEHIepyILici




Kazakcran PecnyGmkachl, AiMaThl Kajlacsl
OTBI3BIHIIEI COYip €Ki MBIH JKMBIpMa O€CiHII JKbLI

KykaTThIH aFbUIIIBIH TUTIHEH Ka3aK TLTiHE ayapMa MaTiHiH aynapMaiisl Kemkeraesa
Jlnana CepikOosi0BHA OpBIHIA/IBL.
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Kazakcran Pecmy6imkacsl, AlnMaThl Kajackl

OThI3BIHIIBL  COyip €Ki MBIH JkhblpMa OeciHmi blI, MeH MycaTaeBa Ailirepum
MaxkcatroBHa, Kasakcran PecnyOnumkacel Omiler MUHHCTPIIriHBIH  Oepiirex
Ne21015147-cansr 15 cayipae 2021 >kbUThl TUIEH3UACHIHBIH HETI31HAE 9PEKET jKacay Lbl
AnmMarel Kanackl HOTapuychl ayaapmaiibiHblH KenakeraeBa [Imana Cepux6o10BHa

KOJIBIHBIH TYINMHYCKAJIBIFbIH KY3JIaHAbIPAMBIH. AyﬂapMaI]IBIHBIH xKeke 0ackel AHBIKTAJIIbI,

JIETTLIIr] J)KOHE OKUIETTLIIr TeKcepiii.
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