REVIEW
scientific adviser for dissertation work of
Abdildina Kamilla Manapqyzy: " Development of the new class catalysts for
the production of low pour point diesel fuels", submitted for the degree of
Doctor of Philosophy in the specialty "6D073900 — Petrochemistry"

: The work conducted by Abdildina K.M. focuses on the development of
bifunctional catalysts based on mesoporous aluminosilicates and bentonite for the
production of low-pour point diesel fuels with improved performance
characteristics. The scientific novelty and fundamental difference of the project
from existing analogues will be in a comprehensive study of the diesel fraction
dewaxing process with the participation of promoted composites based on
mesoporous aluminosilicates; study of the physicochemical characteristics of spent
composites based on mesoporous aluminosilicates; in the use of domestic diesel
fraction as a feedstock - before and after hydrotreatment; in the use of cheaper and
more resistant to contact poison metals (Ni and Mo as opposed to expensive Pt and
Pd) as a part of promoted composites, as well as bentonite of the Tagan field as a
binding agent, which meets the principles of rational use of natural resources of
Kazakhstan.

The literature review well reflects the requirements for diesel fuels in
Kazakhstan, dewaxing methods, which are aimed at improving the performance of
fuels and catalysts. Also in the literature review, the role of each component of the
bifunctional catalyst (metals, mesoporous aluminosilicate and bentonite) and their
advantages over other components are well discussed.

In the experimental part of the work, a unique method for the synthesis of
bifunctional catalysts was described for the first time, where mesostructured
aluminosilicate, which was mixed with bentonite from the Tagan field, acted as an
acid carrier. The expediency of adding bentonite was that the synthesis of MAS
implies the use in the synthesis of rather expensive precursors - organometallic
compounds. In this connection, the addition of cheap bentonite in the ratio MAS:
H-bentonite = 35:65 makes it possible to reduce the cost of the final bifunctional
catalyst.

As a result 9 samples were synthesized, including mesoporous
aluminosilicates, supports, and bifunctional catalysts.

The resulting catalysts were tested in the process of hydroisodewaxing of
diesel fuels. Modern physicochemical analysis methods were used to investigate
obtained samples: standard method of nitrogen adsorption/desorption, small-angle
and wide-angle scattering ( XRD ), infrared spectroscopy with Fourier transform
with diffuse reflection (DRIFT) , Fourier transform infrared spectroscopy ( FTIR ),
temperature-programmed ~ ammonia  desorption  (TPD-NH,), temperature-
programmed hydrogen reduction (TPR-H,), and scanning electron microscopy
(SEM). Also the density, sulfur content, flash point in a closed, g icible, cloud
point, limiting filterability temperature, pour point, pour poin 1t




]annl't shoglld.l‘)c.x}otccf _th.a.t Abdildina Kz}milla was directly involved in the

planning of scientific activities, the synthesis of catalyst samples and testing of
cata}ysts in the process of hydroisodewaxing of the diesel fraction of oil. In
add.mon., the doctoral student completed two scientific internships - at the
University of Gazi (Ankara, Turkey) and at the Institute for Combustion Problems
(Almaty, Kazakhstan), where she proved herself to be a proactive, responsible and
hardworking scientist.
: T_he work's results have been sufficiently published in 8 publications,
including (W0 manuscripts in international scientific journals (an article in the
Opep Chemistry with a Q2 rating, with a percentile of 54 %, and an 7 articles in
the journals recommended by Committee for Quality Assurance in the Sphere of
Education of the Ministry of Education of the Republic of Kazakhstan and 8
material from international and republican scientific conferences.

The dissertation work, titled "Development of the new class catalysts for the
production of low pour point diesel fuel," in content and volume, fully meets the
requirements for doctoral dissertations in the specialty "6D073900 —
Petrochemistry". The author of the work, Abdildina Kamilla Manapqyzy, is a well-
prepared specialist for independent work and deserves to be awarded the required
degree of Doctor of Philosophy in the specialty "6D073900 — Petrochemistry". I
recommend the work for defense.

Foreign scientific adviser: _/ i 5
Doctor of chemical sciencés, Professor -
of the Faculty of Chemistry of Gazi. -

University (Ankara, Turkey)
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OT3hbIB
HAy4YHOro KOHCYJIbTaHTa Ha JUCCePTALMOHHYIO0 paboTy
Abauabaunoi KaMuiis: Manankei3ei: ""PazpaboTka KaTaau3aTOPOB HOBOIO
KJIacca 1Jisl NPOH3BOACTBA HH3K03aCTHIBAIOLINX AH3eJbHBIX TOMJIHB'", HA
COMCKaHHe CTeneHu Jokropa punocopuu 1o cnenuaibHoctd "6D073900 —
Hedrexumus"

Pa6ora, nposeneHHas A6punpauHoii K.M., cnenmanusupyercs Ha
pa3pabotke OGubyHKUMOHANBHBIX KaTaJM3aTOpOB Ha OCHOBE ME30MOPUCTHIX
AIIOMOCHIINKAaTOB ¥ OEHTOHWTAa [ IIPOM3BOJACTBA  HHU3KO3aCTHIBAIOUIMX
AHU3CILHBIX TOIUIMB C YJIYYIIEHHBIMH OKCIUIyaTalMOHHBIMH XapaKTepUCTUKaMH.
Hayynas HOBM3Ha W npuHUMNMATBHOE OTMHYME paboThl OT CyLIECTBYIOLIUX
aQHaJIOTOB 3aKJII04aeTcs B KOMILIEKCHOM U3y4YEeHUHU nporuecca
ruapou3oaenapabuHu3aliy JU3eNbHON (PaKIUK C yJacTHEM NPOMOTHPOBAHHBIX
KOMITO3UTOB Ha OCHOBE ME30NOPUCTHIX ATIOMOCHIIMKATOB; UCCIIENOBaHUU (U3HUKO-
XUMHYECKHX  XapaKTEPUCTHK  OTpabOTaHHBIX KOMIIO3UTOB Ha  OCHOBE
ME30MOPUCTBIX  AMIOMOCUIIMKATOB; B HCIOJb30BAaHUHM B KadyeCTBE CBIPhS
OTCYECTBEHHOM [U3€NbHOW (Gpakumd - OO ¥ TMOCIHe THAPOOYUCTKH; B
HCIIOJIb30BaHUM OoJiee MEIIeBhIX ¥ CTOMKMX K KOHTaKTHBIM simaM MeTtayuioB (Ni u
Mo B oTnume ot noporux Pt u Pd) B cocTaBe mpoMOTHPOBAHHBIX KaTaIH3aTOPOB,
a Takke OeHToHHMTa TaraHCKOro MeCTOPOXIEHHS B Ka4eCTBE CBS3YIOLIEro, YTO
OTBEYAET IPHHLMIIAM pPAalMOHAIBHOIO MCIOJIb30BaHHE IPHPOAHBIX PECYPCOB
Kazaxcrana.

O630p nUTEpaTyphl XOPOLIO OTPaXKaeT TpeOOBAHUS K AU3EJIbHBIM TOILIHBAM B
Kaszaxcrane, Metoas! nemapaduHH3alUM, KOTOpble HANpaBiIeHbl Ha YIIydIIeHHe
XapaKTepUCTHK TOIUIMB M KaTaau3aTopoB. Takke B 00630pe JUTEpaTypsl XOPOIIO
obCyXmaeTcss pojib KaXJIOro KOMIIOHEHTa OHM(YHKIMOHAIBHOIO KaTalu3aTopa
(MeTaIbl, ME30IOPUCTHIA ATIOMOCHIMKAT M OEHTOHHT) M MX IpeHMyIlecTBa
nepe JpyrUuMH KOMIIOHEHTaMH.

B sKcrepUMEeHTATBPHON YacTH paGoThl BIIEPBLIE ONKUCAH YHHKANbHBIH METOX
cHHTe3a OM(YHKIHOHAIBHBIX KaTaIM3aTOPOB, TI[€ KHCIOTHBIM HOCHTEIEM
BBICTYIIQJ ME30IIOPHCThIH ATIOMOCHIIAKAT, CMeLIaHHbIA ¢ 6eHToHMTOM Taranckoro
mectoposkaenus. Llenecoo6pasHocTs JoGaBieHus GEHTOHUTA 3aKII0OYalach B TOM,
yro cuHTe3 MAS mpeanonaraeT MCHONb30BAaHME B CHHTE3€ JOCTATOYHO
JIOPOTOCTOSIIMX TPEKyPCOPOB - METAIUIOOPraHUYecKHX COeMHEHHH. B cBszu ¢
3TUM BBeeHHe AeneBoro 6enTonuTa B cootHomenun MAC: H-6enTonuT = 35:65
[103BOJISIET CHU3UTH CTOMMOCTh KOHEYHOro 6H(YHKIHOHATBLHOrO KaTaJlu3aTopa.

B pesynbTaTe ObLIO CHHTE3UPOBAHO 9 06pa3uoB, B TOM YHCIIE ME30IIOPHCTEIE
ATIOMOCHJIMKATHI, HOCUTENH ¥ 6M(YHKIHOHATBHBIE KaTalM3aTOPBI.

[Tony4yeHHbIE KaTaJlu3aTopBI ObuTH HCIIBITaHBI B npouecce
rupousoenapapuHu3auy AM3eIbHBIX TOTLIHB. JUis uccnenoBanus MOTy4YeHHBIX
06pa3ioB NPUMEHSIMCh COBPEMEHHBIC METO/bI (GHU3MKO-XMMHYECKOT0 aHaIM3a:
CTaHJapTHBIA  METOA ajcopbuuu/necopbuun  a3oTa,  MalOYrJIOBOE M
IIAPOKOYIJIOBOE PacCesHue (XRD), unppakpacHas Dypbe-CHeKTPOCKONUs ¢
npeo6pazoBaHAEM auddyssoro orpaxenus (DRIFT), undpaxpacuas



ﬁ”f,mﬂm?““" ¢ Tpeobpasosammem  Mype  (FTIR), Temmeparypro-
porp PyeMas  necopGuus aMmmuaka  (TPD-NHj),  Temnepatypho-
NpOTPaMMHpYeMOe  BOCCTaHOBeHHe Bogoposa (TPR-H;) u ckanupyromas
zgzléri?:ﬂzaex MHKPOCKOIHs (SEM). Takxe 6binu Omnpe/ieNieHbl  MIOTHOCTb,

P CCPBL, TeMnepatypy Bembimku B 3aKpBITOM THUIJIE, TEMIIEPATYPY

HOMYTHCHHS,  mpenenthyio TeMnepatypy  GUILTPYEMOCTH, TEMIEparypy

3aCTHIBAHU %
A, TeMIepatypy 3aCTHIBaHHsl, LETAHOBBIN MHJIEKC, 1[ETAHOBOE YKCIIO U
(GpakIMOHHEI cocTap AU3ETBHON (pakuum

/nodnucv/ /Kpyanas nevamo: Typeyxas Pecnybnuxa ..../

Crenyer OTMETHTB,  yro  A6mumpaumua  Kamuuia NpUHUMAIA
HEIIOCPE/ICTBEHHOE yyacThe B TUIAHUPOBAHUM HAYYHOM JEATENLHOCTH, CHUHTE3E
00paslloB  KATANM3ATOPOB 1  momErTamsX KaTalM3aTopoB B  IpoLEecce
TUApOU3ONeNapaQuHI3aLmy nu3ensHOM ¢pakuuu Hepru. Kpome Toro, 10KTOpant
TIpOILIA IBE HAY4HBIE CTAXKUPOBKHU — B Yuusepcurere ['asu (r. Ankapa, Typuus) u
B MHcTHTyTE NMpOGiem ropenus (r. Anmarsl, Kazaxcran), rjie 3apeKoMeHIoBana
ce0sl Kak HHUIUATHBHEIH, OTBETCTBEHHbIN U TPYNONIOOUBBIN yYEHBIMH.

Pesynsratel pa6oTsr nocratoumo ory6nukoBaHbl B 8 mMy6IUKalMaX, B TOM
HHCIC B IBYX PYKOIMCAX B MEXTyHAPOHBIX HAyYHBIX XypHainax (craths B «Open
Chemistry» ¢ pelitTurrom Q2, npouentuns - 54 %), u 7 crateii B XypHajax,
PEKOMEHJIOBAHHEIX ~ KomureToM 10 ofecreuenmio Kkadectsa). B chepe
obpasoBannss MunucTepeTBa  06pasoBanms Pecmy6mukn  Kasaxctan u 8
MAaTepHaloB MEXIYHAPOIHBIX U PeCITy 6IMKAaHCKHMX HayYHBIX KOH(MEpPEHIHUiA.

Hwucceprauronnas pabora «PaspaGorka KaTaJlM3aTopoB HOBOT'O KJjlacca s
IPOM3BOACTBA HM3KO3ACTHIBAIOIMX [M3EIBHBIX TOIUIUBY IO COAEPXKAHHIO U
00BeMy  IONHOCTBIO  COOTBETCTBYeT TpPeGOBAHHAM, IpPEBABIAEMBIM K
AUCCEpTalUsM [0 crenuanbHocTH «6D073900 — Hedrexumus». ABTop paboTs!
AbmunbauHa  Kamumna MaHankeisel  SBISETCS  XOPOINO  ITOATOTOBJICHHBIM
CHENHAIUCTOM JJII CaMOCTOSITENIbHOM paboTBl M 3aCily)XMBaeT IPHUCBOCHHUS
CTENEHH JOKTOpa GMIOCO(CKHX HayK MO coenuanbHocTH «6D073900 —
Hedrexumusy. Pexomenayro paboTy K 3amure.

3apyOexHbIi Hay4HBIH KOHCYJIBTAHT:
JIoKTOp XMMHYECKHX Hayk, Ipodeccop :
XHMHYECKOTO ¢axynpTera Hypait Oxrap

Vausepcurera ['asn (AHKapa, Typuws) /noonucve/ /Kpyenas nevame:
Typeykasa Pecnybnuxa...../



Pecny6uka Kasaxcran, ropoa Anmarsl.
YeTBepoe HIONS JBE THICAYH ABALATH TPETHEro rofa.

i OJIHEH TIEPEBOIYUKO
TeKCT DOKYMEHTa C aHIVIMHCKOro si3blka Ha PyCCKHH S3bIK BBIII peBoj M
Cramb6exoBoii Aibxan EpMeKoBHOM.

[Toxnuck VQ/ ; &WM LfoPe W/j_.%/” &“’&“’

Pecny6mmika Kaszaxcran, ropox AjMatsl.
YeTBepoe HIOJS [BE THICAYH ABAAUATh TPETHETO roAa.

51, Acteea Jlaiina EpriieyBHa, HoTapuyc Topoia AJMAThL, AefcTBYIOIIHMH Ha OCHOBAHHH
rocyaapcTBeHHOM Jmuenszun Ne 14001005 ot 31 smBaps 2014 roxa, ppianHOM KomuTeTom
PErMCTPAllMOHHOM CIyXOBI ¥ OKa3aHUA npaBoBOd IOMOLIM MuHHCTEPCTBA IOCTPIIIHEX %
Pecny6nuku KaszaxcraH, CBUAETENBCTBYIO NOMATHHHOCTD MTOANHKCH NI€pEBOAINKA CTaMGeKOB? i
Aixkan EpmexoBHBI. JINYHOCTH MepeBOAYMKA yCTaHOBJIEHA, n1eecrocoOHOCTh ¥ MOJTHOMOY

MIPOBEPEHKI.
MpoHymep 0 U NPOLIHYPOBAHO
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B3pickano: 1829 Tenre.
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