MUHENDISLIK
FAKULTESI

(Engineering Faculty Chemical Engineering Department)

June 17, 2019

Review of the foreign scientific consultant to work Suimbayeva Saltanat on
"Hydrogenation processing of distillate fractions of coal liquefaction for obtaining motor
fuels", presented for the degree of Doctor of Philosophy
on a specialty 6D073900-Petrochemistry

[ would like to submit feedback on the dissertation work of Suimbayeva Saltanat presented
for the degree of Doctor of Philosophy (PhD) in the specialty 6D073900 Petrochemistry. I am a
foreign advisor of her work titled " Hydrogenation processing of distillate fractions of coal
liquefaction for obtaining motor fuels". Through the course of her research work Saltanat visited
laboratory of the Engineering Faculty, Chemical Engineering Department, Gazi University in
Ankara City (Turkey) in 2018 (July-September). I am professor of this university.

As the result of the visit to my laboratory Saltanat and I could work together over her
dissertation work. Saltanat worked over materials in library of our university, prepared a schedule
of experiments and carried out researches.

The dissertation prepared by S.M. Suimbayeva covers research on the hydrogen refining of
coal distillates of the Mamyt field using Mo-containing catalysts. It is no doubt that the subject of
this work is very urgent.

Selection of research targets and methods is justified and reasonable. Therefore, it should be
mentioned that the dissertation work was carried 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 thesis work:

1. Dependence of liquid yield from two variables was defined as a result of mathematical
treatment using the method of nonlinear regression.

2. Positive role of modified iron — containing catalysts, the effect of ozonation, mechanical
activation and the radiative forcing effect on the hydrogenation of coal of the Mamyt deposit have
been verified.

3. It has been shown that during the coal distillate hydrotreating in the presence of 5% Mo / Ni-
Re catalysts, the yield of gasoline and diesel fractions is increased.

4. Tt has been established that during distillate hydrotreating of liquid phase of hydrogenate
brown coal of Mamyt deposit occurs a deep removal of sulfur, nitrogenous, oxygen and unsaturated
compounds from the raw materials. _

5. It has been proposed that the hydrogenation reactions of heteroatomic and unsaturated
compounds of coal distillates with boiling temperature 180-360°C are described by first-order
equations.

6. The magnitude of heating effects during hydrotreating of coal distillates with boiling
temperature 180-360°C were calculated.
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Correctness of produced results is supported by application of various physical and chemical
methods (IR spectroscopy, electronic paramagnetic resonance, gas-chromatography, nuclear
magnetic resonance, elemental analysis, etc.) and mathematical calculations in algorithmic
language in math package of Maple13 application.

The results of the research are provided by S.M. Suimbayeva for defense are characterized
with internal integration and are logically interrelated, whereas their goal is to resolve the issue
under consideration — the development of hydrogenation processes of processing distillate coal of
liquefaction products in the presence of Mo-containing catalysts, for improvement the quality and
increase the yield of motor fuels removal from the raw material, oxygen-, nitrogen-, sulfur-
containing and unsaturated compounds of coal distillates, as well as increase of liquid yield by the
classical and non-traditional methods.

Conclusion, findings, results and conceptual issues outlined in the dissertation work are
described in details in 20 research works, which demonstrates a huge scope of research work
conducted by S.M. Suimbayeva.

Making a general assessment of the dissertation work prepared by S.M. Suimbayeva,
[ consider that she has conducted a valuable and fully accomplished research in terms of science
and which results meet the requirements imposed to dissertation works of doctoral PhD studies; the
defender of thesis deserves to be awarded the degree of Doctor of Philosophy (PhD) on a specialty
6D0073900 _"Petrochemistry".
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Wnxenepus GaxyapTeTi, XUMHUATIBIK HEXKEHEPIIK Kadeapacsl
17 mayceim 2019

6D073900 - Mywnaitxumus MaMasABIFbl OOMBIHITA (UIOCODHST TOKTOPHI JSPEKECIHE
yeobuirald CylimbaeBa CanranaTTolH «MOTOp OTBIHAAPHIH Ty MaKcaThIHa CYWBITBUIFaH KOMIp
JUCTHIIIATTapbIH THIPOTEHU3AIMSIIBIK OHICY» TAKBIPHIITHI dKYMBICHIHA IIETEIK FHUIBIMU
KEHECIIIiH MOTyHI.

6D073900 - MyHaiixumus MaMaHIBIFEI OolibHIIa ¢unocodus goxtops! (PhD) mopexecine

yewiapirad CyliMOaeBa CaiTaHATTBIH JHCCEPTAIHSUTBIK KYMBICHI TYpasibl MIKip KayIOBIPFBIM

kereni. Men «MoOTOp OTHIHIApBIH aly MakKcaThIHAA CYMBITBUIFAH KeMip AUCTHUIATTaphIH

\ TUIPOTCHU3ANUSIIBIK OHIEY» aTThl KYMBICHIHBIH MIETENAIK KeHecmiciMiH. 3epTTey OapbIChIHAA

Canranar 2018 kputel  (minge-kpIpKyiiex) Awnkapa kamacemzparsl (Typkus) lasm

YHHUBEpCUTETiHIH MHKeHepik dakynpTeTiHIH 3epTXaHacsHia 00ma6l. MeH 0chl YHHBEPCUTETTIH
podheCCOPBIMBIH.

Canrranarmnen Oipre MeHiH 3epTXaHaMa JuccepTanus OoHBIHINA KyMbIc icTenik. CanraHar
YHUBEPCUTET KITAIIXaHaChlH KOJIAAHBII, MaTepHalJapMeH JKYMBIC )Kacalbl, JKCIEPUMEHTTED
JKYMBIC KECTECIH KYP/IbI )KIHE 3epTTeyIep KYPTi3 .

C.M. CyitmbaeBaHbIH JaibIHIaFraH JUCCEPTALUSUIBIK XKYMBICBL MaMbIT K€H OpHBIHBIH
KeMip JUCTHIUIATTaphlH Mo-Kypamac KaraiumsaTopiiap KaThICBIHAa THApoTasanay OOWBIHINA
3epTTEYIEPAl KaMTUABI. BT JKYMBICTBIH TaKbIPbIOBI ©3€KTi EKEeHIITIHE KYMOH JKOK.

Tarnaarad 3epTTey MaKcaTTaphl MEH 3epTIey oJIic-Taciimmepi KyHerni jkoHe HEri3IeNreH.
COHBIKTAH, AWMCCEpTANMsIBIK skymbic Kasakcran PecryOnnkachlHbIH bBimiM JKoHE FBUIBIM
MUHHCTPIITIHIH 3epTTey OarrapiaMachiHa COHKeEC JKY3€re achIPbUIFAHbIH aTal O TKEH XKOH.

BipiHimi Ke3eKTe XKyMbICTa:

1. Exi afHBIMajbFa TOyeJNi CYHBIK ©OHIMIACPAIH IIBIFBIMBL CBHI3BIKTBI €MEC

perpeccus 9IiCiH KOJIaHy apKbUIbl MaTEMaTHKAJIBIK JKOJIMEH aHBIKTaJIbI;

2. MawMBIT KeH OpHBI KeMipiH THAPOreH ey Kesinae MoaudHuKalusIanFal TeMip

KYpaMIBl KaTalu3aTOpPIapbiH, O30HIAyABIH, MEXaHHKANbIK aKTHBTEHIIPYIiH JKOHE
paHaIyAIBIK ocep eTYAIH OH PeJli aHBIKTaIIEL.

3. Kemip muctwinsrrapeinbly 5% Mo/Ni-Re katamusaropiapbl KaTbIChIHIA
ruporasaiay Kesimge OeH3WH MEH Iu3eb (pPaKkmUsIaphIHBIH IIBIFBIMBI apTaTHIH/IBIFBI
AHBIKTAJIBL

4.  MaMbIT KeH OPHBIHBIH CYHBIK-()a3aiblK THAPOT€HH3AThIH THAPOTCHU3AMSIIAY
Ke3iH/le MMKI3aTTal KYKIPTTi, a30TTHL, OTTEKT] JKOHE KaHBIKIAraH KOChUTBICTapIBIH TePEH

YKOUBLIATHIH/IBIFBI aHBIKTAJIBL.
| 3. Kaitnay temneparypacsl 180-360 °C GonaThiH KeMip AUCTHILIATTaPBIHBIH
reTEpOTOMIBIK JKOHE KaHBIKIaraH KOCBUIBICTAPBIH THIPOTCHHU3ALUAIAY DPeaKIMAIaphl
OipiHIm peTTi TeHAeyIepPMEH CUIIATTAIaHYbI YCBIHBUIIB,
6. Kaiinay temneparypackl 180-360°C GomaTelH KeMmip IHMCTAJUISTTAPBIH
rHapoTasanay Kesinme Kouty 3¢ deKTiciHiH mamMack! ecenTeiHIi.
ANBIHFAH HOTIDKEIEPHIH IypbICTBIFEl  Maplel3  KOCHIMINACHIHBIH —MaTeMaTHKalbIK
IaKeTiHe alrOPUTMIIK Tille MATEMATHKANBIK eCeIITep MEeH opTYPIi (H3MKa-XUMHUSIIBIK S/ICTEe
(uE(PaKBI3BUT CIEKTPOCKONHUS, SAPOIBIK MArHMTTIK PE3OHAHC, DIEKTPOHJBI HapamarHUTTIK
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pE30HAHC, Tra3bl-XpoMaTorpadusCchl, JSNEMEHTTIK aHaIU3 JKoHE T.0.) KOIJaHy apKbUTb
pactanasl.

C.M.CyiiMbaeBaHBIH JKYMBICTBl KOpFay YIIIH YCBIHBUIFAH 3epTTey HOTHXKeNepi IIKi
MHTErPaisIMEH CUIIATTANAIB! XKIHE JIOTHKAIBIK e3apa OailaHbIcTl GOJIBIT KeJIEl, all OJlap/IbiH
HBICAHB! GOJIBIT TAOBUIATHIH MbIHA MICEJICHI LISIy KaXeT: KeMipAl CYHBIITY eHIMAEpiH oHIey
YIIiH rEAporeHu3anusiay yaepicrepin Mo Kypamjaac Karaan3aropiap KaTbIChIHA XKYPrisy, srHU
KOMIp IUCTHLISTTAPBIHAH a30TTHI, KYKIPTTiI JKOHE KaHBIKIAFaH KOCBUIBICTApABI KOS OTBIPHIM,
MOTOP OTBIHIAAPBIHBIH KOMIIOHEHTTEPIH IIBIFBIMBIH apTTBIPY JKOHE CalachlH JKaKcapTy, COHak-
aK KJIACCHKaNbIK JKOHE JICTYpl emec omictepi OoMbIHIIA CYHBIK OHIMAEPAIH IIBIFBIMBIH
KOFapJary.

JIMcCepTallHsUTBIK KYMBICTa YCHIHBUIFAH TYKBIPBIMJAP, KOPBITHIHIABLIAD MEH HOTHIKEIEP.
TyFBIpHAMaTel Maceneaep 20 FBUTBIMU Makaiaja TouslK cunarranras, 0yn C.M.CylimGaeBaHbIH
JKYPri3reH 3epTTeY KYMBICTAPBIHBIH YIKEH KOJIEMiH KepceTei.

C.M. CyiimbaeBa naiiblHIaraH IUCCEPTALUIBIK JKYMBICBIHA Kbl Oara Oepe OThIPHIIL.
FRUIBIMM TYPFBIIAH KYHIBI )KOHE TOJBIFBIMEH asKTajJfaH 3epTTeyJep JKYPTri3dl Jen CaHalMbIH
’KOHE OHBIH HOTHIKEJEPl JOKTOPIIBIK IMCCEpTAllMsIFa KOWBLIATBIH TatanTapra colikec keaeai. On
6D073900 - Mynaiixumust MaMaHIbIFbl OOMbIHIIA (QUI0CO(HS JOKTOPBI JIPEKECIHE TalbIKTBI
JIeTl CaHalMBbIH.

I'asu Yuusenpcureti, UrxeHepus GpaxynbreTi,
XUMHSUTBIK HHKEHEPITiK KadeIpachIHbIH JOKTOPEL, podeccopsl Kupamm Mypresaoriy
06570, Aukapa, Typkus
e-mail: kirali@gazi.edu.tr
Tenedon (M06.): +905427221354
(xympic): +903125823523



Bysl KYKaTTBIH MOTiHI aFbUTIIBIH TITIHEH KasaK TuUliHE ayAapMma ayAapMalllbl
Kapu6ait Mennip bopan6aiiKbI3bIMEH OpBIHAAJIBL.

Komsr: /Q# /5@,1&5 6 Vﬁ@@f{ “)gy/idﬂ%{

Ka3zakcran Pecny6/inkacel, AiMaThl KaJachbl.

Exi MBIH OH TOFBI3BIHIIBI KBIJIFBI JKUBIPMA Ceri3iHIII MaychIM.

Men, BekembGaesa Poza IlepHeGexoBHa, Kasakcran PecmyOaMKachIHBIH
Oniner Munuctpiiriven 2015 xputebl 25 xentokcanaa 6epiaren Nel5022328
MEMJIEKETTIK JIMIEH3USAHBIH HETi3iHOe opeKeT eTeTiH AJMAaThl KaJlaChIHEIH
HOTapuychl, e3iMe TaHbic aynapmainsl Kapubait Mennip bopaH6aliKeI3el MeHIH
KaTBICYBIMIa KOWFaH KOJIBIHBIH TYNHYCKAJBIFBIH KyolaHAbpaMmbiH. KyxaTka
KOJI KOIOLIBIHBIH JKeKe 6achl aHBIKTAJIBI, OKUJIETTIr MeH apekeT KabineTTimiri

TeKCepLIIl.

Tizimimae Tipkenrer Ne 5636
Tenenni: craBka OOMBIHINIA-76 TEHTe
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