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Review on the PhD thesis "Deep Eutectic Solvents as Novel Inhibitors of Asphaltene

Precipitation” authored by Salimat Ryspayeva, Satbayev University, Almaty, Kazakhstan

The PhD thesis entitled "Deep Eutectic Solvents as Novel Inhibitors of Asphaltene
Precipitation” by Ms. Salimat Ryspayeva is submitted in fulfiliment of the requirerﬁents to obtained
the PhD degree in the Education Program 8D07107 — Chemical Engineering of Hydrocarbon
Compounds.

Modern petroleum industry faces a significant challenge in the form of asphaltene
precipitation—heavy oil fractions that can lead to pipeline blockages, reduced reservoir permeability,
and other technical compiications In this contextv the séarch for efficient, envimnmentaily friendly,
and economically v;abIe aspbaltene mhtb:tors is m hlgh demaad Ms. Ryspayeva s work is dedicated
o the appixcatmn of green deep eutectic solvents (DESs) as mhsbntars of asphaltene precrpltatzon in
crude oil. o

The primary goal of the dissertation_is the :SYnthesis of novel, environmentally friendly solvents
based on choline chloride and betaine with various hydrogen bond donors. The topic is timely and of
considerable industrial relevance, and the dissertation offers valuable insights to the field.

Ms. Ryspayeva clearly described the objectives of her research. The applied methodology is
based on a rigorous scientific and technical approach, including process analysis and expert evaluation.
The dissertation includes a comprehensive literature review, experimental studies, and detailed
analysis of the obtainéd results in discussion section.

From an experimental perspect;ve, Ms. Ryspayeva conducted an extenswe series of
experiments, which required significant effort and technical competence. The results are of high
quality and well interpreted. The research demonstrates strong scientific merit.

in conclusion, considering the scope of the work, the scientific and practical relevance of the
research, and the guality of the results obtamed I %:zeheve that Ms. Salimat Ryspaye\ta s dissertation

meets the standards required for a PhD thesis.  recommend it for defense.
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O13b1B Ha AuccepTanmo Pricnaesoii Canumat «Ty6oKne IBTEKTHIECKHE PACTBOPUTETH
B KauecTBe HOBBIX HHIHGUTOPOB OCAKIeHUs ac(haIbTEeHOBY Satbayev University, AimMaTbl,
Ka3zaxcraH

JTuccepranysi Ha COMCKAHHE CTCICHH PhD nox ua3BanueM «IJIyOOKHE BTCKTHICCKHC
PACTBOPUTENH B KaYECTBE HOBBIX MHTAOUTOPOB OCAXICHUS ac(aibTeHOBY, BRIMONHCHHAT r-K0H
CamuMmar PeIcaeBoii, MpencTaBlicHa Ui BBIIOIHCHUN TpeGoBaHui K MPUCYKACHUIO CTCTICHA
PhD mo o6pa3oBaTebHOM IIpOrpamMme 8D07107 «XuMmuecKas WHXEHEPUS YIIEBOTOPOAHBIX
COETUHEHUI.

CoBpeMenHass He(TsHas MTPOMBIIUICHHOCTH CTAIKHBAaeTcss € OCTpOi mpoOieMon
ocaIeHns acanbTeHOB — TSDKENBIX (ppaKmui He(TH, KOTOPbIE MOTYT BBI3BIBATE 3aKYIODKY
TpyGOIPOBOAOB, CHEKEHHE HPOHMIACMOCTH IIACTOB H Ipyrue TeXHOJNOTUISCKUEe TPYIHOCTH.
Ha ostom ¢oHe mOMCK 3(QQEKTHBHEIX, OKONOrMYHBIX H 5KOHOMMYECKH I1eIeco00pasHBbIX
MHTHOUTOPOB OCAKICHHS MproOperaeT BCE GONBIIYIO AKTyalbHOCTb. PafoTa TOCBSILICHA
IPUMEHCHNIO HOBBIX 3€JICHBIX rIyOOKHX 3BTEKTHYECKHX pacTBOpPUTENEH B KaueCTBe
MHIUOUTOPOB OCAXKIEHNS achaIbTCHOB B HeTH.

Takum 06pa3oM, LETBIO TOKTOPCKOH IMCCepTalii Canumar PricriacBoi SIBILICTCH
CHHTE3 HOBBIX JKOJIOTHYECKHH O€30macHbIX pacTBOpHTENCd Ha OCHOBE XOJMH XJOpuj@ N
GeramHa ¢ TOHOpPaME BOTOPONHEIX CBs3eil. JluccepTalius 3aTparuBacT OHeHb HHTEPECHYIO TEMY,
[IPEACTABIMIOMYIO MPOMBIIUICHHBIH HHTEpEC, 1 0GABISET COOTBETCTBYIOIIME HJEH K ITOH
TEME.

Tocmoxa PricriaeBa 4eTKO M3JI0XKHUIIA IeIH HCCIe0BAHMA. MeTOoHOJIOTHsL NCCIIEI0BaHUA
OCHOBAaHA HAa HAYYHO-TEXHMYECKOM IIOAXONIC K aHAIM3y IIPOU3BOJACTBEHHBIX IPOLECCOB U
TeCTHPOBAHUIO SKCIEPTOB. bBUT MPOBE/CH 0630p U aHANW3 JUTEPATYPBI IO TEME AUCCEPTALHH,
IIpOBEJIEHbl  SKCIEPUMEHTANbHBIE — HCCICNOBAHIMIA, aHaaW3 [OMYYCHHBIX  PE3ylIbTaTOB,
MHTepIpeTalus 1 00CyXICHHE.

C sKCHepUMEHTAIBHOU TOUKH 3pEHHs, TOCIOXa Ppicraesa MpOBENa MHOKECTBO
SKCIIEPHMEHTOB, YTO OBUIO HENpOCTO. PesynbraThl KadecTBeHHBIE. VIHTEpHpeTanus NaHHBIX
noapo6HO 00CY)KHaeTCs W NPHBOIUT K COOTBETCTBYIOMIM BbIBOZAaM. Pa0oTa, BBHIIOIHEHHAS
CaymmMat PhIcriaeBoii, IPEBOCXOJHA C HAYYHOH TOUKA 3PCHHU.

B COOTBETCTBHE C BBIIICH3NOXKEHHBIM, i CYMTa0, 9TO JHCCEPTAllMOHHAL pabota
Canmmar PricmaeBoif, ¢ ydueToM oObema IIPOBEICHHBIX HCCIIeOBAHMUM, WX HAy4yHOU W
IPAKTHYECKOH  3HAYUMOCTH, COOTBETCTBYCT TpeGoBaHUsIM, IPEIBSBIAEMbIM K PhD
JCCePTaIUsM, ¥ MOXKET OBITh PEKOMEHIIOBAHA K 3aIIATE.

' /moarch/
PhD, Anuna KanuaiokoBa
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Texcr-nepeBon OKyMeHTa ¢ aHMIMHUCKOTO Ha PYCCKHUM A3BIK BBINONHEH MHOIO, IEPEBOIIHKOM,
Xyptei0aeBoii ['ynnas MyxamenanneBHO1H.

M3 nepeBoTunka

IMoxmuce

- Pecniy6nuka KasaxcTan ropox AjMaTsl, ABaiIaTh BTOPOE CEHTAOPS HBE THICSYM ABAINATH
ngroro roja. S, AObuikackiMoBa Afiman TypexaHoBHa, HOTapHyC Tropoja AJMarel,
ACUCTBYIOWIMHA HA OCHOBAHMH TIoOCyIapcTBeHHOM mmmensud Ne 0000189, BeuiaHHOM
MunncrepctBom roctunuu Pecny6muku Kasaxcran or 10.08.1998 roxa, CBUETEIBCTBYIO
TIOUIMHHOCTD MOATHUCH, TepeBoaunka XypreiOaeBoit ['ynnas MyxamenanueBHbl. JIMYHOCTE ee
YCTaHOBJICHA, I€ECIIOCOOHOCTD U IOJTHOMOYHS IPOBEPEHEI.
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