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Review

of the foreign scientific supervisor to dissertation work Kudaibergenov Nurbolat on
titled “Catalytic synthesis based on carbon oxides”, presented for the degree of Doctor
of Philosophy on a specialty 6D072100 - “Chemical technology of organic substances”

[ would like to submit feedback on the dissertation work of Kudaibergenov Nurbolat
presented for the degree of Doctor of Philosophy (PhD) in the specialty 6D072100 -
“Chemical technology of organic substances”.

I am a foreign scientific supervisor of his work titled “Catalytic synthesis based on
carbon oxides”. Through the course of his research work Nurbolat visited laboratory
of Industrial Chemistry, Department of Molecular Sciences and Nanosystems,
University Ca’ Foscari of Venice (Italy) in 2018 (May-July).

The dissertation work prepared by N.Zh. Kudaibergenov covers the catalytic synthesis
based on carbon oxides production with them of valuable products - esters and
hydroxybenzoic acids.

Selection of research targets and methods is justified and reasonable. Therefore, it
should be mentioned that the dissertation work was carries out in accordance with
the research program of the Ministry of Education and Science of the Republic of
Kazakhstan.

For the first time in the work:

1 In the reaction of hydroethoxycarbonylation of olefins (hexene-1 and
octene-1) in the presence of catalytic systems based on palladium complexes,
aluminum chloride was used as the promoter.

2 A possible mechanism of the reaction of hydroethoxycarbonylation of
terminal olefins in the presence of a catalytic system PdCl,(PPhi)2-PPhs-AlCl: has been
developed.

3 The catalytic activity of AICls and K:CO3 was studied in the carboxylation of
hydroxyarenes in the presence of alkaline salts of alkyl carbonic acids.

4, A possible mechanism for the reaction of phenol carboxylation with sodium
ethyl carbonate in the presence of catalysts has been developed.

8 A laboratory-technological regulation was developed for the preparation of
ethyl ester of enanthic acid and ethyl ester of 2-methylcaprylic acid.

Correctness of produced results is supported by application of various physical and
chemical methods (IR spectroscopy, NMR spectroscopy, gas-chromatography,
elemental analysis, etc.).

Conclusion, finding, results and conceptual issues outlined in the dissertation work
are described in details in 22 research works, which demonstrates a huge scope of
research work conducted by N.Zh. Kudaibergenov.

The scope of the work done, the scientific novelty and practical significance of the
results allow me to conclude that Kudaibergenov Nurbolat's dissertation «Catalytic
synthesis based on carbon oxides» fully complies with the international scientific
requirements for a doctoral dissertation for the degree of Doctor of Philosophy (PhD)
on the specialty 6D072100 - «Chemical technology of organic substances» and is
recommended for defence.
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Kynaiibeprenos Hyp6osmartei 6D072100 —«Oprasnkaibix 3aTTapAbIH XUMHUSIIBIK
TEXHOJIOTHSCBD MaMaH IbIFE! OofibiHIIa (uinocodus gokropsl (PhD) napesxecin any
yuiin «Kemipreri okcuarepi HeriziHaeri KaTanuTHKabiK CHUHTE3Jep»
TaKbIPBIOBIHAAFbI ANCCEPTALHSIIBIK XKYMBICBIHA LIETESAIK FHUTBIMH KeTeKIiCiHiH

[TIKIPI

Men 6D072100 —«OpraHukanblK 3aTTapiblH XHMHSIBIK TeXHOTOTHSICHI MaMaH/1bIFbI
OofibiHia  dunocodus poxropsl (PhD) napeskecin anmy ywin KynaitGeprenos
HypOonartein  «Kemipreri okcuarepi HerisiHzeri KaTaiuTHKabIK CUHTE3JIEep»
TaKBIPBIObIHIAFbI AMCCEPTALMAIBIK KYMBICHIHA MIKIPIMAL YCBIHFBIM Kenei.

Men onbiH «Kemipreri okcuarepi Heri3iHzeri KaTajlHTHKAIBIK CUHTE3/ep» aTThl
AYMBICBIHBIH [IETEJIIK FUIBIMU JKeTeKIici 6obin TabbitaMbid, 2018 KblTbI (MambIp-
WIif7e) O3iHIH 3epTTey KyMbichl Gapbichinga HypGomar Bemermsbik Ka Ddockapu
yHuBepenteTi (Mramus) MoneKynaiblk FHUTBIMAAP KaHE HaHOKYHenep (QakyyibTeTiHiH
OHEPKACINTIK XUMHUSI 3epTXAHAChIHAA OOJI/IbI.

HOK. KynaiiGepreHoB naiibiHiaran amccepTanusiibik KYMBIC KOMIpTeri OKCHATepi
HETI3IH/IerT KaTATHTHKANIBIK CHHTE3/Iep apKblLIbI KYHAbl 6HIMIEp — Kypjeni sdupiep
JKOHE IMIPOKCHOEH30H KBIIKBIIIApbIH alyFa Heri3aereH.

3epTTeyaiH MaKkcaTTapbl MeH d/IiCTepiH TAHAAY O3eKTi KaHe JKeTKLIIKT TYCIHAIPIIreH.
Oceliaiitia, aucceprauusibik xkymbic KazakcTan PecnyGnukacel Binim skoHe FbiibiM
MHHHCTPIIITHIH 3epTTey GaraapiamMachia colikec OpbIHAAJIFAHBIH ATAIl OTKEH JKOH.
KymblcTa anrau per:;

I Onedunnepni  (rekcen-1  xome  okTen-1) FHAPOITOKCUKAPOOHHIIIEY
PCAKIMACBIHAA Ma1Na/Mi KOMIUIEKCTepl Heri3inaeri KaTalWTUKaNbIK Kylenepain
MPOMOTOPBI PETiH/IE ATIOMHHUN YLIXIOPHUT KOJILAAHBLIIbL.

v Tepmunanubl onepunnepai PACly(PPhs),-PPhs-AICl; KaTaluTHKAIbIK Kyheci
KaTbICYBIMEH TIMIPOITOKCHMKAPOOHMIJICY PeaKUMAChIHBIH BIKTUMALILI MEeXaHU3Mi
a3ipJIeH .

i I'napokcuapeniepai  anKUIKOMipKbILIKbUIAAPBIHBIL  CLITIIIK Ty3/1apbIMeH
kapOokeungey kesinge AICl skone KoCOs—TiH  KaTamMTHKAIBIK Oencenainiri
3ePTTENII.

4. Karanuzaropaap KaThICbIMEH (deHonabl HaTPpUUITHIIKApOOHATIIEH
KapOOKCHIIARY peaKUHsAChIHbIH bIKTHMAIAbl MEXAHU3MI d3ipJieH .
5. OHAHT KbIIKBUIBIHBIH 3THI PHUpPI HKoHe 2-MeTHJIKATIPUJI KBILIKBLIBIHBIH 3THII

9(UPIH ATy BIH 1a00PaTOPJIbI-TEXHOTOTUSIIBIK PerilaMeHTi A31paeH .




ANbIHFAH HOTWKEIEpAiH IUbIHAHBUIBIFD] oprypiii  (pu3MKa-XUMHUSIBIK snicTepal
(ME(paKbi3bUl CIIEKTPOCKOMHS,  A1POJIBIK MATHUTTIK PE30HAHC CIIEKTPOCKOTHACEL,
razoxpomarorpagus, yleMEHTTIK Tayfay JKaHe T. 0.) KonaaHyMeH NQNeNaeH Il
JlMccepTALMSIIBIK KYMBICTArbl KOPBITHIHIBL, HoTHSKeJep JKoHe Herisri skarjaiiap 22
FRUIBIMU eHOeKxrepJie KapblK kepai. byt HJIK Ky 1aitGepreHOBTbIH JMCCEpTaLnA
GoIfBIHLIA YIIKEH KYMbIC JKacaraHblH nomenael.

ATKApBLIFAH JKYMBIC KOIEMI, FhUILIMU JKAHAJIBIFBI JKOHE TIPAKTUKAIBIK MaHbI3/IbUIBITEL,
natmxkenepi maran «Kemipreri okcHTepi Herizinjeri KaTaluTHKAIBIK CHHTE3ACH?
artel  KyjaaiibepreHoB HypGoaTThiH AMCCEpTAUAIBIK sxymeicbiHa  6D072100 —
«OpraHuKanblK 3aTTapblH  XMMHAIBIK TexXHOMOIMSCH»  MaMaHIblFbl  OOHbIHIIA
dustocopus JOKTOPBI (PhD) mepeecine NaHbIK, ai JOKTOPJIBIK IHCCePTALHSCDH]
XasbIKApasiblK FRUTBIMA TajanTapra TOJBIK coiikec Kejiefl JoHe Koprayra YCblHy¥a
Gonasl Jered KOpbIThIHbI JKacayra MYMKiHIiK Oepeal.

Benenusabik Ka dockapu YHUBEPCUTETI
MOJTEKY/IaJIbIK FBUIBIMAAP KIHE
HaHOXKYHenep baxyIbTETIHIH, /KObY/
npodeccopsl Basacopu Anjipea
(Beneuus, HMranus)
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[lepeBoa JIOKYMEHTa C aHIIMICKOTO HA Ka3aXCKHil $I3bIK BBITOJHEH IIEPEBOIIHKOM TOpO/d
Asmartel. Pecrrybmkn Kasaxcran Tamruesoii Po3oft AXMETOBHOI JIBQ/ILATh TPCThE Masd, JIBE

TBICSUH JICBATHA/ALATOTO rojia.
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Pecrrybnuka Kasaxcran, ropoj AjaMarhL.

):[B&IH.[&TB TpeThEe Maid JIBE TBICSIYH JIEBATHAAIATOIO roaa

1. Bepsxanosa 3051 baliMaHTacBHa, HOTAPUYC FOPOIA AJIMATBI, JeHCTBYIOIIHMI HA OCHOBAHUHN JIHIICH3HH
No 0000230, BBIaHHOH MuHECTEPCTBOM focTHLMK PecrydanKy Kazaxctan 30.09.1998 roja.,
CBUJICTEJILCTBYIO MOUTHHHOCTD MOJITHCH. copeplreHtoil nepesounKoM TaMTHeBoi Po3soii
AxmeroBHOM. JIMUHOCTE mojnucasieil JJOKYMCHT yCTAaHOB/ICHA, neecnocoOHOCTD, H IIOJIHOMOYHS ¢¢

[POBEPEHBI.
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