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REVIEW
by the undersigned foreign consultant (Professor G. Xanthopoulou, PhD, DSc)
and for the dissertation of Mr Zhumabek Manapkhan on the topic «Catalytic
processing of the methane of natural gas into synthesis-gas on composite materials
formed by solution combustion synthesis»
for the degree of Doctor of Philosophy (PhD) specialisation 6D073900-

"Petrochemistry"

The dissertation of Mr Zhumabek M. is devoted to the development of
active novel composite catalysts by solution combustion synthesis for
environmentally friendly production of synthesis gas, solving the problems of
decarbonization and achieving carbon neutrality. Therefore, research in the
direction of developing a new type of catalysts for obtaining valuable hydrogen-
containing fuels from alkanes is relevant and is of both theoretical and of practical
interest today.

As a result of the work, it was found:

- methods for preparation of active and selective catalysts by solution
combustion synthesis for the partial oxidation of methane and carbon dioxide
conversion of methane;

- compositions of catalysts for oxidative conversion of methane;

- the state of elements in the composition of centers that determine the
activity of catalysts; |

- optimal conditions for carrying out processes in the presence of composite
catalysts.

He joined our lab for two periods:1%: February 28 to March 142020, 2"
April 12 to May 12 2021 (online format due to the covid pandemic). During this



period, Mr Zhumabek carried out the synthesis of catalysts by solution combustion
synthesis (SCS) and the study of their physicochemical properties by XRD, SEM,
BET, and TEM methods. He also analyzed the results of studies.

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

Mr Zhumabek Manapkhan 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 his work and unreservedly recommend his

PhD thesis for defense.
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"IeMOKPHT'' YITTBIK FHLIBIMH 3€pTTeyJIep OPTAJbIFbI

HAHOT'BIJIBIM )KOHE HAHOTEXHOJIOTUSIJIAP HHCTUTYThI
3amaHayu KepaMHKAa 3epTXaHAChI

Ara FBLIBIMH KbI3MeTKep, npogeccop 'anuna KcanxonyJio
Auus-Ilapackesu, Agpunvr, 13310, 'PELJUA

Ten: T (301)6303348, 9NEeKMPOHObIK, nowma:
g.xanthopoulou(@inn.demokritos.gr

6D073900-"MyHnaii xumus" MamMaHABIFBI OofbIHINA Gunocodus gokropsl (PhD)

JopexeciH amy yiriH "Taburu ra3 MeTaHbIH epiTIHAIHII XKaHy IPOLECiH/Ie KaIbIITacKaH

KOMIIO3UTTI MaTepHaiap/ia CHHTe3-ra3fa KaTaIMTHKAIBIK KaiiTa oHIey" TaKbIpbIObIH 1A
Kymabex MananxaH MbIp3aHbIH JUCCEPTALUICHIHA TOMEH/IE KOJI KOMFaH IETENIiK

KOHCYNIBTaHTTHIH (1podeccop I'. Kcannomyno, PhD, FeuibiM ZOKTOPHI)
CBbIH IIIKIPI

M.JKymabek MbIp3aHBIH AHCCEPTALMACHl KOJOTHSJBIK Ta3a CHHTE3-ra3
OHIIpicl YIIIH epiTiHaiAe XaHy CHHTe31 oJliciMeH aHa OelCeH i KOMIIO3HUTTIK
KaTalu3aropiap/sl a3ipieyre, KOMipTeKCIi3AEHAIPY MacelleiepiH LIelIyre KaHe
KOMIPTEeKTIK OeiiTapanThlUibikka apHayiraH. COHBIMEH Karap, OyriHri KyHi
anKaHjapAaH CcyTer Kypamiael Oaraibsl  OTBIH  TYpJepiH aily  YIUIiH
KaTaJu3aTopiIap/blH JKaHa TYPIH kacay OarbITBIHIAFBI 3epTTeyJiep TeOPHSUIBIK
K2HE MPAKTUKANIBIK KbI3BIFYIIBUIBIK TYIBIPABI )KOHE ©3€KTi OOJIBIN TaObLIaIbI.

JKYMEBICTBI OpBIH/IaY HOTHXKECiHJIe KeJecl Karaiaap aHbIKTalbl:

- METaHHBIH MapIHUaIbl TOTHIFYbl XOHE METaHHBIH KOMipKBIIIKLUIIbI
KOHBEPCHUSACHI YIIIiH ePITiH/Ii1e )KaHy CUHTe31 ofliciMeH OeJICeH 1l XKOHE CeleKTUBTI
KaTanu3aropiap/ sl NalbIHAdYy SicTepl;

- METaHHBIH TOTHIFY KOHBEPCHSICHI YILIH KaTaJIu3aToOpIapAblH KYpPaMbl;

- Karaau3aTopiiapAblH  OeNCeHIUNIriH  aHBIKTAUTBIH  OpTaJbIKTap
KYPaMBIH/IaFbl 2JIeMEHTTEpIiH poJi;

- KOMITO3UTTIK KaTaau3aTopIapIblH KaTICYBIMEH MPOLIeCTep/i XKYPri3yaiH
OHTAWIIBI MIaPTTaphI.

Oun 6i31iH 3epTXaHaza exi ke3eH 00ibl xyMbIc ictei: 1 - mi; 2020 xbuiasia

28 akmaHbHaH 14 HaypbeisbiHa Aeiin, 2-mii; 2021 xeuiasly 12 coyipinen 12



MaMbIpblHa (KOBUJ MaHJIEMUsIChIHA OalIaHBICTBI OHJIaiH-popmat) meiiin. Ocel
kesenze ZKymabex mbip3a xaHy ypaiciaae (SCS) epiTiHaiHI CHHTe3 ey 91iciMeH
KaTajau3aTopiapAbl CHHTE3eY 1 )KoHe oJapblH (pU3HKa-XUMUSIIBIK KACHETTEPIiH
XRD, SEM, BET xone TEM onicrepmeH 3epTreyni xysere acwipabl. O
COHBIMEH KaTap aJIbIHFaH 3epTTey HOTHXKeJepiH Talaabl.

FeuteiMu ic canapiap 6apeicsinzia XKymabek MaHamxaH MbIp3a TEOPHUSUIBIK
TYPFBIIAH JKAKChI ﬁaﬁLIHnanFaH, ©31H-031 OKBITYFa KaOiNeTTi, MpaKTUKAJIBIK
KaciOu OUTIKTUTIKKe He, ©31H eHOEeKKOp, TOpTINTI )oHe OuIrip MamaH peTiHae
xepcere 611. O 1oCcTHIKKA OepiK )KoHEe MO3UTHBTI aJ1aM, dpiNTecTEPiMEH KAKCHI
TL1 TabbICabI.

Aymabex MaHnamxaH MbIp3a OKBII KaTKaH CallaHbIH MaMaHbIHA aliHaJbI
#oHe oHbIH OutikTiniri Kasakcrannga reUIBIMAAFBI kKaHa OarbITTapAbl JaMBITY
yiuis eTte maigansl 00yysl MYMKiH. Bi3 OHBIH YMBICBIHA ©T€ pHU3aMbI3 XKOHE

cescis karauaartelK (PhD) nuccepranusinbl Koprayra YCbIHAMBI3.
S tame3 2022 x., Adunsl, ['penus

/Konvl/

ITpodeccop I'anuna Kcangomnyino, PhD, FeuIbIM JOKTODEI.

/Konvl/
JlokTop I[xcopxc BekuHuc, FEUIBIM )KOHIHAETI JUPEKTOP
" JleMOKpHUT" YWITTBIK FBUIBIMH 3€PTTEY OPTAJIBIFbI, HAHOFBIIBIM JKOHE
HAHOTEXHOJIOTHsJIap MHCTUTYTHI, 3aMaHayH KepaMHKa KoHE KOMIIO3UTTED

3epTXaHaChIHBIH MEHIepy1Iici



Byt aynapmaHbl aFbUIIIBIH TUTIHEH Ka3ak TiniHe ayaapmaiisl 30.11.1987
xkbutel TyraH, JKCH 871130400899, EpmexbaeBa ['ynpbany MambipoBHa
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Kazakcran PecmyOnukacel, AIMaThl Kajlackl, €Ki MBIH JKMbIpMa eKiHIIi
KBUIIBIH OH TOFBI3BIHIIBI KBIPKYHET.

MeH, Kazakcran PecnyOnukaceiablH Oiner MunucTpiiriMen 18 tambi3
1999 xbuTBI OepreH MeMJIEKETTIK JIMLEH3HUs HETi31HJIe 9peKeT eTylli AJIMaThI
KaJachIHBIH  JKekemie Horapuychl KyneHuszoBa Aliryas  CarmHoBHA
aynapMamblHblH ~—~ EpmexbaeBa ['ynpbaHy  MaMBIpOBHAHBIH — KOJIBIHBIH
TYNHYCKAJIBIFBIH  KyoJIaHABIpaMbIH.  AyJapMallbIHBIH  JKeke  0achl
AHBIKTAJIJIBI, 9pEKETKe KaOlIeTTiIir )KoHe OKIIETTUIIr TeKcepii.
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