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Review of the PhD thesis entitled “Development and Application of Composite Reagents for the Breaking of Water—
Ol Emulsions and the Treatment of Produced Water for Reuse in Technological Processes™ by Yelena Panova,
Satbayev University, Almaty, Kazakhstan

Lhe PhD thesis of Ms. Yelena Panova is devoted to the development and application of composite rcagents for the
breaking of water-oil emulsions and for the treatment of produced water intended for reuse in technological processes in the
petroleum industry,

In-modern petroleum  production, the problem of high water cut in produced fluids has become increasingly
significant. As conventional oil reserves become depleted and oil ficlds reach mature stages of development, the proportion
of formation water in the produced fluids increascs considerably, Ieading to the formation of highly stable water—oil
emulsions and 1o large volumes of produced water. One of the main challenges in crude oil treatment is related to the
presence ol natural surface-active components such as asphaltenes, resins, and acidic compounds. which form rigid
interfacial films and stabilize emulsions. Conscquently, the development of efficient demulsifying reagents and effective
technologies for produced water treatment represents an important scientific and technological challenge for the petroleum
industry.

The aim of the doctoral rescarch conducted by Ms. Panova is to develop and scientifically substantiate the
application of composite demulsifiers for the efficient breaking of stable water—oil emulsions. as well as to investigate the
processes involved in the treatment of produced water for its subsequent reuse in technological operations.

I'he thesis addresses a relevant and timely topic of both scientific and industrial interest, It contributes to the
understanding of the mechanisms governing the stability and destabilization of petroleum emulsions and proposces practical
approaches for improving the efliciency of demulsification processes under conditions characteristic of mature oil fields.

Lhe objectives of the research are clearly formulated and consistently addressed throughout the work. The research
methodology s based on a comprehensive scientific approach including the investigation of the physicochemical properties
ol crude otls and formation waters, the analysis of factors influencing emulsion stability. the development of composite
demulsiiyig reagents. and the experimental evaluation of their performance.

Lhe thesis contains a detailed review of the scientific literaure related to emulsion stability, demulsification
mechanisms, and produced water treatment. A substantial amount of experimental work has been carried out in order to
mvestigate the effectiveness of the proposed reagents and to analyze the processes governing emulsion destabilization, The
obtained results are carefully interpreted and discussed, providing a coherent and well-structured scientific analysis.

I'rom an experimental perspective. Ms. Panova has conducted a significant and demanding body of work. The
results obtained are of good quality and reliability. ‘The interpretation of the experimental data is presented in a clear and
convincing manner and leads to well-supported scientific conclusions.

Overall. the work carried out by Ms. Panova represents a solid scientific contribution with both theoretical and
practical relevance for the development of technologices related to crude oil treatment and produced water management, The
results obtained in this rescarch may contribute to improving the efficiency of oil preparation processes and to the
optimization of produced water reuse in petrolcum production systems.

Based on the scope ol the rescarch performed, as well as its scientific and practical significance, | believe that the
doctoral thesis of Ms. Yelena Panova meets the requirements for a PhD dissertation and can be recommended for defense.
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l c"m::;)l;: ;)l‘: (;:)l:\(:qe[l)mmuo H1a conckanmne crenenn gokropa punocopuu (PhD) na Temy
4 HITPUMEHEHHE KOMITO3HIIHOHHBIX peareHToB JIst pa3pyHnicHHs
BOXOHEDTHHBIX IMYJIbCHIT I OMHCTKH IIACTOBLIX BO/I € LEJIbIO HX ITOBTOPHOTO
HCMOAB30BAHUA B TeXHOMOrHYeCKHX poueccax», Bbinojnennyio Enenoit Ianoson,

YHuBepcuTeT uMenn CarnaeBa, Aumarnol, Kazaxcran

Juccepranuonnas pabora Enensr IlaHoBoi mocssiueHa pa3paboTke UM I[PUMEHEHHIO
ROMIOSHIHONHBIX PEareHTOB JUIsl paspylIeHHs BOAOHEDTAHBIX IMYJIBCHH H OYHCTKH [OMYTHO
N00BIBAEMOI BOJEI ¢ ICJIbIO €€ MOBTOPHOIO HCIOJIB30BAHHUS B TEXHOJOTMYECKHX IpoIleccax
HE(PTAHON MPOMBIILIEHHOCTH.

B coBpeMenHbIx YCIOBHAX HepTenobprun mnpobsieMa BBICOKOH 0OBOAHEHHOCTH
J0OBIBaeMO [IPOAYKIIHH mnpuoOpeTraeT BCE Oosiplyi0 3HaYUMOCTB. [lo MEpPE HCTOLICHHU
TPaZIMIIMOHHBIX 3aNacoB HE(TH M Iepexoia MECTOPOXKICHHH Ha MO3JHHE CTaauH pazpabOTKH
JI0JI TUIACTOBOM BOJBI B JOOBIBAEMOM NMpPOMYKIMM 3HAYMTENBHO BO3PACTAET, YTO MPUBOIUT K
00pa3oBaHUIO BBICOKOYCTOMYHBBIX BOJIOHE(PTSAHBIX OMYJBCHH H 3HAYHTEIBHBIM OO0BEMaAM
NONYTHO J00bIBaeMoOi Boxael. OnHOM M3 OCHOBHBIX TpPYIHOCTEI MpU TOJIFOTOBKE He(TH
ABJIACTCS  TIDHCYTCTBHUE TMPHPOJHBIX IIOBEPXHOCTHO-aKTHBHBIX KOMIIOHEHTOB, TaKHX Kak
ac(pasIbTCHBI, CMOJIBI M KHUCIIOTHBIE COEIMHEHHS, KOTOPble (DOPMUPYIOT MPOUHbIE MEK(a3Hble
UICHKH W CTaOWIM3MPYIOT 3MyJbcHH. B 2Toit  cBsasu  paspaborka >(h(eKTHBHBIX
JACOMYJIBIHPYIOLUIUX  pEar€éHTOB W TEXHOJOTHMHM OYUCTKM IIOMYTHO J0OBIBAEMOI  BOJBI
NpEACTaBAsACT COOOH BaXHYIO HAy4yHYI0O M TEeXHOJIOTHYECKYIO 3amady Juid He(TAHOI
[MPOMBILLIJIEHHOCTH.

Llenpro moxropckoro uccnenoBanust Enensl [laHoBo# siBiseTcs pa3spaboTka M Hay4qHOE
000CHOBaHME NNPUMEHEHHS KOMIIO3ULIMOHHBIX AE€IMYIBraTopoB A1 3G GEeKTHBHOrO pa3pyleHHs
YCTOMYMBBIX BOJOHE(MTAHBIX SMYJIBCUH, a TAK)KE HCCIEIOBAHHE MPOLIECCOB OYHUCTKU IMOMYTHO
H00BIBAEMOM BOJBI IJIS €€ IIOCJIEAYIOLIErO0 IOBTOPHOIO HCITOJIB30BAHHS B TEXHOJIOTHYECKHX
mpoleccax.

Jluccepranus MocBsIIeHa aKTyaJbHOH TEME, MPEACTABIISIIOIIEH 3HAYUTEIbHBIN HAaYYHBIH
W NPOMBIIIJICHHBIN UHTEpec. PaboTa BHOCUT BKJa[ B IOHUMaHHE MEXAHU3MOB CTA0HIH3AIHHN U
AecTabMIN3alluil HEMTSIHBIX O3MYJbCHM, a Tak)Ke IpelaraeT IPaKTUYECKHE TOAXO/Abl K
[MOBBIIEHHIO 3(P(HEKTUBHOCTH IIPOLECCOB AEIMYJIBCALMH B YCIOBUSAX, XapPAKTEPHBIX IS 3PEIIbIX
He()TAHBIX MECTOPOXKIAECHHUH.

[lenty ¥ 3amayd  MccaegoBaHUS  COOpPMYIUMpPOBAHbl YETKO M MOCIEA0BATEIBLHO
PCa/In30BaHbl B XOJA€ BbUIOJHEHHA paOoThl. METOAOJOTHA HCCIEA0BaHUs OCHOBaHAa Ha
KOMILICKCHOM  HAy4yHOM MOAXO/E, BKJIIOYAIOLIEM H3YYEHHE (DU3MKO-XUMHUCSCKHX CBOHCTB
Hedpred M 1JIAaCTOBBLIX  BOJA, aHalmu3 (PAaKTOpPOB  YCTOMUHMBOCTH AMYJILCHI, pa3paloTky

KOMITIO3MIIMOHHBIX  JIEOMYJIbIUPYIOLIUX PEareHTOB M OKCHEPUMEHTAJILHYIO  OLECHKY  HX

3P HEKTUBHOCTH.

Jluccepranuss COJAEPIKUT NOAPOOHBI 0030p HAy4YHOH JIMTEPATYpPhl, TMOCBSIIEHHOH
YCTOMYMBOCTU HMYJILCHH, MEXaHHU3MaM JESMYJIbCAlMH M TEXHOJOTHSM OYHCTKH [TOIYTHO
700bIBaEMOIf  BOJBL. ABTOPOM  BBINOJIHEH 3HAYUTENBHBIH O0BEM  3KCIEpHMEHTAIBHBIX

HCCIIE/IOBAHUM, HAIPABJICHHBIX Ha H3y4deHHe 3(D()EKTHBHOCTH MPEIONKEHHBIX PEareHTOB H




AHAJIN3  [POIECCOB  paspyllieHust  IMYJIBCHH. [lonyueHHusl€  pE3YJIBTATBL  TIIaTe LK/
HHTCPHIPETUPOBAHBI U OOCYXHJICHBI, YTO MO3BOJISICT C(bopmyanOBaT b JIOTHYCCKH 060CH()BaHHMc
HAVYHBIC BHIBO/1bI.

C akenepuMenTanbHoi Toukd 3penns EneHon [
IPVIOSMKHIT 00bEM  ueesiepoBanunii.  TlosyuyeHHple  pe3yIbTaThl  OTIHHAIOTCA — XOpouimy

RAUCCTBOM W JTOCTOBCPHOCTBLIO. MHTeprpeTalns YKCIEPUMCHTAIBHBIX JIAHHBIX TIPCICTaBeHy
ACHO 1 YOCAHTCIILHO W IIPUBOANT K 000CHOBaHHBIM Hay YHbIM BbIBOJIAM. e

B uensom paGota, sbinoanennas EjaeHO [TaHOBOMH, HPpEACTABJISACT couoou CePhLE3HOe
HAay4yHOE HccieoBaHue, obajarolee Kak TeopeTHYECKOI, TAK M MPAKTHYCCKOH 3HAYUMOCThIo
JUISL PA3BHTUS TEXHOJIOTHIT MOAroTOBKH He(TH M YNpaBJICHHA IOIYTHO JIOOBIBA€MOH BOJI0if
[Tonyuennsie pe3yabTaThl MOIYT C€rocoOcTBOBATH MOBBILICHHIO 3 (PEKTUBHOCTH TPOIECCOR
MOJI'OTOBKH HE()TH U ONTHMH3AIMH OBTOPHOIrO HCIIOJIB30BAHHA TTOIYTHO J100BbIBAEMOM BOJIBI B

cucremax Hedre00b1uH.

VYuTbIBasS 00BEM BBINTOJHEHHBIX MCCIEAOBAHHH, a TAK)KE HAYYHYIO H TPaAKTHYECKYIO
3HAYHMOCTD MOJIYYEHHBIX Pe3yJIbTaTOB, CYHTAIO, YTO AHCCCPTAIHOHHAS pabota Enensi [anopoix
COOTBETCTBYET TPeOOBAHHMSM, NPEABbABISEMbIM K JUCCEPTALMAM HAa COMCKaHnue ctenenu PhD, u
MOYKET ObITh PEKOMEH/1I0BaHa K 3allUTe.
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[Tewvamb: Jlabopamopus mexnonrocuyeckux npoyeccos u pearyuu, * UMR 7274* CNRS
(Hayuonanvnoiit yenmp nayunvix uccaedosanuiu) — ENSIC (Hayuonanonas eévicutas wixona
xXumMuyeckou npomvluwnennocmu), ya. I panosuns, 0. 1 - BP 20451, 54001 Hancu Ceodekc



leKeT-nepenoj AOKYMEHTA ¢ anrnauiickoro s3bika Ha pYCCKHH SA3BIK BBIMOJIHEH MHOMO,

EPEBOY , i
PEBOTIHKOM, JKyprhiGaenoii | yinaz MyxameianneBHOM.
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Pecnybanka Kasaxcran, ropos Anmatel  TpuAnaToe MapTa  BE THICAUM JIBaLAThL HICCTOTO

roaa.

Jl, AGbuikackiMoBa  Ajimar Typexanosna, HoTapuyc ropoja Asmatel, JAEHCTBYIOUHA Ha
OCHOBAHMH TOCYynapcTBeHHOM JHIen3my No 0000189, BermanHoi MHUHHCTEPCTBOM HOCTHIIHMH
Pecny6mixn  Kasaxcran or 10.08.1998 roma, cBuagerenbCTBYIO IMOUIMHHOCTH  TOITHCH,
lepeBonunka  JKypreiGaepoii ['ynnaz MyxamenanueBupl. JIMYHOCTE €€ yCTaHOBJICHA,
ACECIOCOOHOCTE M MOTHOMOYMS IIPOBEPEHBI.
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