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fievist*r sn the ShS thesis "Bsep fiute$ic $nlv*n$ ar ltsvsl tnhibitors cf Aspfualt*n*

Pr*dpitatlun# authored by Sallnrat frytpgyeva, Satbayrv unfversityr:Afma*y, Karakfistan

The FhS thesis entitled'"il*ep Eutectic Solvents as Novel Inhibitors of As$haft*ne

Freclpitation" by l$s. $alimat Ryspay€va is submitted in fulfillrnent of the requirements ta cbtained

the PhD degree in the Education Prograrn 8D0710? - 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 reservoit'permeabl{ity,

and other technical complications. In this context, the sSirch for efficient, environmgntally friendly,

and economically viable asphaltene inhibitors is in high demand. Ms. Ryspayeva 's work is dedicated
'

to the application of green deep eutectic solvents (DESsf as inhibitors of asphaltene precipitation in

crudeoil, , ' .''
' : 'ir 

: 't 
"

The primary goal of the dissertation isthe synthesis of novel, environmentally friendly solvents

based on choline chloride and betaine with various hydrogen bond donors. The topic is timely and of

considerable indr.rstrial relevance, and the dissertation offers valuable insights to the,fiefd.

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 obtained results in discussion sgction.

From an experln'lental ferspecfive,.lMs. Ryspayeva conducted an extensive series of

experlments, which reguired slgnificant effO* and.technic*l competence. The results are of high

qr,la|ityandwollintgrpr€ted'Th*resgarchder$onstratesstroasscientlfic.**rit..:.

lr* esne lusion, considering the scope af the work, the scientific:and practical releva*ce of the

regearch, and the quality of the results obtained, I believe that Ms. Salirnat tyspayeva's dissertation

rneets rhe standards required for a PhD thesis. I recemmend it for defense.
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Orsrrn Ha AlrccepTallurc Pnrcnaenofr Cannlrar <Ilyfiorue sBTeKTIIqecKue pacTBopIITeJII{

B KaqecTBe HoBbrx nnruonropoB ocaxAenun acoa;rbTeHoB> satbayev university' AImaTrt'

Karaxcran

fir.rcceprauvrfl Ha co]rcKauue crerreH]I PhD nol Ha3Barr]IeM <fny6orue :T::l":".)|'3'
paCTBOpr,rTeJII,I B KatIeCTBg HOBbIx unru6uropoB OcalrAeHur aCSalsteHOB)' BbIrrOJIHeHHafl r-Xou

caluuar Ptrcnaeeoft, [peAcTaBneHa Ans BbInoJIHeHI'Ir rpe6onauufi r npucyxAeH]IIO 9TeIIeHI'I

PhD no oopasonarenblroft rpolpaMMe 8D07107 <Xr'IIr{Ia'IeCKafl rHxeHepl{fl yrneBoAopoAHbrx

coe4r.rnenuft>.
conpeuennar ne(lrxuax [poMbIIIIneHHoCTb CraJIKUBaeTcfl c ocrpoft npo6leuofi

ocaxAeqrlt ac$algen rsXeJIbIx $parqufi ne$ru, Koropble MoryT BbI3bIBaTb 3aKynopKy

rpyoonporoAoB, CHT4XeHLIe npoHLIIIaeMocTI4 nJIacToB II Apyr[e TexHoJIOrUqecK]Ie TpyAHOCTI{'

Ha sTOM (pone floficK etfoexrunultx' sKOJIOII{IIHbIX V 9KOHOMIIIIeCKII qelecoo6pa3Hblx

unru6uropon ocaxAeg1lfi upuo6petaer nce 6olsuryro aKTy{InbHocTb' Pa6ora 11ocBsuleHa

[pr4MeHeHr4ro HoBbrx 3eJIeHbIX ruy6orux SBTeKTI4IIe0KI'IX pacrnopurelef B Kar{ecTBe

unrn6uropoB ocaxAeunr acQalsreuoB B ne$rn'
Tarnu o6parovr, TIeJIbIO 4Or"Op.*ofi 4racceprauuu ca'nuuar Prrcnaeeofi flBJIfleTCt

cHHTe3 HOBbrx sKororutrecxufi 6egonacHblx pacTBopl{Teleft na ocHoBe XoJII'IH xnopl4Aa }I

lerautrac AoHopaMIr BoAopoAnrx cesgeft' [uccepraurrfl 3arparvrBaer otleHb "t*l-"::-ry 
t:y*

lpeAcraBrsroqyro rrpo*"rionannrrft ll'Tepec, n Ao6aerter coorBercrBylo'',nle llAeu K 3ToI4

TEME.

focnoxa pHCnaesa trerKo tl3Jroxr{na ueJrr,r r4ccJIeAoBaHI'I{. MeroAOlonlt }ICCJIeAoBaHI'I

ocHoBaHaHaHaytIHo-TeXHI,IqegKoMIIoAxoAeKaHiIJI}I3y[po}I3Bo.4cTBeHHbIxnpoqeccoBII
TecTr,rpoBarrlrro gK.rrepros. EsilI npoBeAeH o6eop !I aHaJIlI3 nl{TepaTypbl no TeMe AIICCepTaII[I4',

npoBeAeHbl sKcIIepuMeHTaJIbHbIe LICCJIeAoBaHufl, alclanfi3 nonyrIeHHbIX pe3yJIbTaTOB'

I'IHTepnperaws'uo6cyx4enne' xa Prrcuaena npoBeJla MHoxecrBoC gKcrlepllMeuralurofi ToqKIa 3peHus' rocrro:

sKClepr,rMeHTOB, .rro 6rIJIo HelpocTo. Pesyllrarrr KaaIecTBeHHrre' I'InrepllpeTallllt AaHHbIX

noApo6HO O6CyNgaercfl r{ npfiBOAI,IT K COOTB9TSTByI9gII{M B6IBOAaM' Pa6ora', BbIIOJIHSHHa'I

Canuruar Prtcnaenofi, [peBocxoAHa c HayrrHoft ro'ml4 3peHlts'

B COOTB.TCTBIII{ C BbIIIIeI{3IOXeHHIIM, q CqI'ITaIO, .ITO AI'ICCepTaIIUOHHafl pa6Ora

CaluuarPrrcnaenof,cytleToMo6relranpoBeAeHHblXnccle4onarruft,uxrrayrrrofira
nparruuecroft 3Haqr4MOCTlI, cooTBeTCTByeT^ tpe6oeanu'xtrl' npe'ubsBJlteMblM K PhD

Al,IccepraqtrfrM) pr Moxer 6rrrr penorrleHAoBaHa K 3aIqI'ITe'' /no.unucr/
PhD, Anrana Karu'Inrorosa
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IIepeBoArluKaI4ux nepr

lloAnucr

Tercr-nepeBoA AoKyMeHTa c anmraftcr<oro Ha pyccrufi r3brK BbrrroJrHen MHoro, nepeBoAqr,rKoM,
Xyprrr6aenofi fynnas Myxarvreganzennofi .

Pecuy6nuxa Kasaxcran ropoA Anuarrr, ABaArIarb BTopoe ceHrx6pr ABe rbrcflrrrr ABaArIarb
ntrofo roAa. fl., A6rrnxacrrnrona Afiiraan Typexauonna, Horapr{yc ropoAa Alnaarrr,
geficrnytoquft Ha ocHoBaHLII4 rocyAapcrBenuofi Jrr{rleu3r.rrr Ns 0000189, nrr4annoft
MunucrepcrBoM IocrI4III4I{ Pecny6.nur<u Kagaxcran or 10.08.1998 foAa, cBr.rAereJrbcrByro
[oIJII'IHHocrb [oAnLIcI{, IrepeBoA.ruxa Xypru6aenofi fynuas Mp<avre4alr,reBHbr. JIH.rHocrr ee
ycraHoBneHa, Aeecfloco6nocrr u [oJrHoMoqH, [poBepeHbr.
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