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Review Report on PhD Thesis of Anastassiya Kovaleva
entitled
“Development of Complex Purification Technology of Used Motor Oil”
By Foreign Scientific Consultant Prof. Dr.-Ing. Kai-Olaf Hinrichsen
(TUM, Germany)

A. Kovaleva’s doctoral Thesis is prepared regarding a topical issue that has scientific and
practical interest - regeneration and improvement of the quality of used motor oils.

Production, using and utilization of motor oil generate wastes that contain a lot of
pollutants, such as polyaromatic hydrocarbons and toxic metals. As a result, the associated
impact to the environment is huge when there is uncontrolled dumping and landfilling of used
oil. Proper treatment allows to remove contaminants. The high contamination levels in some
used oils, however, increase the difficulties in the operations.

In this doctoral dissertation, in order to remove the pollutants, complex regeneration
method, including ultrasonic treatment and adsorption post-treatment, was proposed by the
author. A chemical-aided ultrasonic irradiation method is applied to remove the toxins from used
oil. A. Kovaleva used vermiculite of domestic origin (Kulantau field) for the second stage of oil
treatment. The experimental data presented in the Thesis indicate that the method provides
effective oil regeneration, because a decrease in the content of metals and aromatic hydrocarbons
in the oil is observed, and the adsorption treatment with a vermiculite sorbent can significantly
reduce the content of solids and water. Therefore, the novelty as well as scientific level of the
Thesis is very good, considering the importance of the research subject, industry requirements
and ecological demands. The developed technology provides effective oil regeneration, as after
the cleaning process, there is a significant decrease in the metal content, almost complete
removal of aromatic hydrocarbons from the oil.

This PhD Thesis is well structured, correctly presented and very well documented. The
theoretical part of this Thesis is worth to note that the author has studied carefully research
subject, and used appropriate number of bibliography sources. It is an evident fact that
Anastassiya Kovaleva deeply understood the theoretical knowledge and the discussed problems.

The hypothesis and facts are built constructively with creditable conclusions based on
actual literature. The outcomes confirm the successful completion of the stated objectives of the
work.

A. Kovaleva has worked out her Thesis in M. Auezov SKSU, but she has also a scientific
internship in TUM. During the internship at the Technical University of Munich, she

demonstrated the ability to independently perform deep theoretical studies and conduct a wide



range of experimental work in both laboratory and operating conditions. In the framework of her
doctoral Thesis, A. Kovaleva analyzed the basic principles of sonochemical cleaning of motor
oils, and the results of experimental studies confirmed the correctness of the main theoretical
positions.

To sum up, the doctoral Thesis represents high level scientific work due to the following
aspects: scientific novelty, an extensive range of research, meritorious presentation and
discussion of obtained results, outstanding scientific activity confirmed by papers published in
scientific journals, two monographs and two patents. All the experiments and tests are well
organized. Used measurements techniques and applied methods are correctly introduced. The
explanations are focused on the relevant topics and comfortable for understanding. It is
reasonable to make a point on a fact that new research ideas contributed to the broad range of the
performed work. In general, doctoral candidate A. Kovaleva can be characterized as a formed
scientific worker, capable of solving the scientific problems posed.

I believe that the work prepared by A. Kovaleva corresponds to all requirements for PhD
dissertations and may be recommended for defense. This Thesis is ready to be defended orally,
in front of respective committee. | am convinced that the author of the present Thesis
demonstrated her ability o conduct individual research work of valuable results. For this reason |
recommend that A. Kovaleva will be delivered the scientific title PhD on specialty "Chemical

technology of organic substances".

Prof. Dr.-Ing. Kai-Olaf Hinrichsen
Technical University of Munich
Department of Chemistry
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OT3bIB Ha T0KTOpPCcKYIO quccepTanuio (PhD) Anacracun KoBasieBoii
10J1 Ha3BaHUEM
“Pa3paboTKa TeXHOJOTHH KOMIIEKCHOH 0YMCTKH 0TPA0OTAHHBIX
MOTOPHBIX Macen”
0T 3apy0esKHOr0 HAYYHOI'0 KOHCYJIbTAHTAa J0KTOpPa MH:KeHepuH, npodeccopa
Kaii-Onaga Xunpukcena (Kai-Olaf Hinrichsen)
(Texnmueckuii ynuBepcuter Mionxena, ['epmanusi)

Huccepranus KoBaneBoil A. moAroTosieHa o akTyalbHOW TeMe, KOTOpas MPEICTaBIsAET
Hay4YHbIH U MPAKTUYECKUN MHTEPEC — PEreHepalys U BOCCTAHOBJIEHUE KAaueCcTBAa OTPabOTaHHbBIX
MOTOPHBIX Maced.

[Ipou3BoOICTBO, MCIIOJNB30BAHUE W YTWIM3ALUs MOTOPHOTO Macia o0pa3yroT OTXO[bI,
KOTOpbIE COJAEPKAT MHOTO 3arps3HAIOIIMX BELIECTB, TAaKUX KaK IOJIMApOMaTHUYECKUe
YTJ€BOAOPObl U TOKCHYHBIE MeTaJlibl. B pesynbraTe, BO3A€HCTBHE Ha OKPYXKAIOLIYIO CPENy
OKa3bIBA€TCSI OTPOMHBIM, KOTJla TPOMCXOJIUT HEKOHTPOJIMPYEMBIN cOpOC M 3aXOpPOHEHUE
oTpaboTanHoro macina. [IpaBuibHass 06paboOTKa MO3BOJIAET YAAIUTH 3arps3HSIONINE BEIIECTBA.
OnHako, BBICOKMW YpOBEHb 3arpsi3HEHUSI B HEKOTOPBIX HCIIOIH30BAHHBIX Macliax MOBBIIMIAET
TPYIAHOCTHU B padoTe.

B 310i1 1oKTOpCKO# MuccepTaruy, A YAAICHUS 3arps3HSIONINX BEIIECTB, aBTOPOM OBILIT
MPeJIOKEH KOMILUIEKCHBIM METOJl pereHepanuy, BKIIOYAIOMUN yIbTPa3ByKOBYIO 00pabOTKy U
MOCJIEYIOUYIO aCOPOLIMOHHYI0 OYHMCTKY. [l ynaneHus: TOKCHHOB K3 OTpabOTaHHOIO Macia
MIPUMEHSIETCS] XUMHUYECKUNH METoJ| yibTpa3BykoBoro oOmydeHus. A. KoBaneBa wucrmosib3oBaina
BEPMUKYJIUT OTEUECTBEHHOTO MPOUCXOXKIeHUs (MecTopoxaeHne Kynanray) ans BTopoil craguu
oOpaboTkn HedTH. DKCHEpUMEHTANbHbIE JaHHbIE, MPEJICTaBICHHbIE B JAUCCEPTaLUU,
MOKa3bIBAIOT, YTO MeToJa obOecneunBaeT 3(PQPEKTUBHYIO pereHepanuio Macia, TOCKOJBKY
HaOJI0JaeTCsl CHUKEHHUE COJEPYKAHUSI METaNIOB U apOMAaTUYECKUX YTJIEBOJOPOJIOB B Macie, a
azcopOImonHasi 00paboTKa BEPMHKYJIUTOBBIM COPOSHTOM II03BOJIICT 3HAYUTEIHLHO CHH3UTH
coJlep’kaHue TBEPAbIX BellecTB M Bojbl. IlosTOMy HOBH3HA, a TakKe HAy4HbIH YpOBEHBb
JICCepTallMM  BBICOKM, YUMUTHIBAsS Ba)XHOCTh TEMbl HCCIEIOBAHUS, MPOMBIIIJICHHbIE |
JKoJornueckue TpeboBanms. Pa3paboranHas TtexHosorus oOecnedynBaeT APPEKTUBHYIO
pereHepaimo Macia, Tak Kak Mocie Mpolecca OYUCTKU MPOUCXOJUT 3HAYUTEIBHOE CHUXKEHUE
COJIep’KaHUs MeTalljla M MPaKTHUYECKU MOJHOE yIaJIeHHE apOMaTUYEeCKHX YIIIEBOJOPOJIOB W3
Macia.

JlanHass auccepTanuss Ha couckanue cremenn PhD  xopomio cTpykTypupoBaHa,
MIPaBUJIBHO MPEJCTABICHA U OUYEHBb XOPOIIO JOKYMEHTHpoBaHa. Heo0X0oauMO OTMETUTH, UTO MPHU
HAMMCaHUM TEOPETHUYECKON 4YacTH NaHHOW IUCCEpTallMi aBTOp TIHIATENFHO HM3Y4HI MPEAMET
UCCIEIOBAaHUSI U KCIOJb30BAl  COOTBETCTBYIOLIEE  KOJMYECTBO  OmOIuorpapuveckux
ucTouyHukoB. OueBuHO, yTo AHactacus KoBanesa riryboko MOHMMAET TEOPETUUECKHE aCTIeKThI
1 o0cyKaaeMble IPOOIEMBI.

l'umoreza u (akThl CTPOATCS KOHCTPYKTUBHO C OMNpEAETICHHBIMU BBIBOJAMH,
OCHOBAaHHBIMM Ha COBpEMEHHOU umteparype. llomydeHHble pe3yiabTaThl MOJITBEPXKIAIOT
yCIIEUTHOE 3aBEpPIICHUE 3asBICHHBIX 1€l paboTHI.

A. Kosanesa bmonHsina auccepranuio B IOKI'Y um. M. Ays3oBa, HO OHa TaKxe
MPOXOJWIIA CTAXXUPOBKY B TexHuueckoM yHuBepcuTeTe MioHxeHa. B mpolecce mpoxoxIeHus
ctaxkupoBku B TexnuueckoM yHuBepcutere MronxeHa KosaneBa A.E. mpoaemoHcTpupoBana
CIOCOOHOCTh CaMOCTOSITEIHHO BHITIONHUTH TTTyOOKHE TEOPETUUECKHE UCCIEAOBAHUS M TIPOBECTH
IIUPOKUN KPYT SKCIEPUMEHTAIBHBIX PaboT Kak B J1a00paTOPHBIX, TaK U B AKCILUTYaTallHOHHBIX
ycnoBusix. B xonme pabotel Han aucceptanmeii KoBaneBa A.E. mpoananm3upoBaiga OCHOBHBIC
MIPUHIIUIBL  yIBTPA3BYKOBOW OUYMCTKA MOTOPHBIX Macel, a pe3yabTaThl AKCIEPUMEHTaIbHBIX
MCCIIeIOBAaHUH MOATBEP NI TPABIIBHOCTh OCHOBHBIX TEOPETUUYECKHIX TOJOKEHUH.

[ToaBoas WTOT, MOXKHO CKaszaTh, YTO JOKTOPCKas AHMCCepTalusl MPEACTaBISET COOOi
Hay4yHyH0 pabOTy BBICOKOTO YPOBHS B CJIEAYIOUIMX AacleKTax: HayyHas HOBU3HA, HIMPOKUIN



/

CIIEKTP WCCIIEIOBAHMM, JOCTOMHOE INpEJCTaBIeHUe U 0OCYKIEHHE IMOJYYEHHBIX PE3YJILTATOB,
BBIJAIONIASICS HaydHas HesTeIbHOCTh, [OJTBEPIICHHAS CTaThsIMH, ONYyOIMKOBAaHHBIMH B
Hay4YHBIX JKypHAJIaX, TBYMs MOHOTpadusIMU M JIByMs ITaTeHTaMu. Bce SKCIepUMEHTHI ¥ OIBITHI
XOpOIIO OpraHW30BaHBL Vcmonb3yeMble METOABI M3MEPEHMHM M IPUMEHSEMBIC METOIBI
IpeacTaBIeHbl MpaBHIBEHO. OOCYIICHUSI PE3YIBTATOB COCPENOTOYEHEl HA COOTBETCTBYIOIIHX
TeMax M ymnoOusl st moHumanusi. HeoOxomuMo oTrmeruTh TOT (akT, dYTO HOBBIE
UCCIIEIOBATEIbCKAE HICH IIPEJCTABISIIOT 3HAYMTEIBHYIO 9acTh B IIMPOKOM  CIEKTpE
BBINIOJIHEHHBIX paboT. B menom, Jiokropanta A. KopajneBy MOXHO OXapakTepU3OBaTh Kak
c(hopMHPOBABIIETOCS] HAYYHOI'O COTPY/IHHKA, CIOCOOHOIO pEemarh IIOCTaBIICHHBIE HAyYHBIE
3aJa4u.

[Tonarato, uro pabGora, nojrorosieHHas A. KoBajieBod, COOTBETCTBYET BCEM
TpeOOBaHMSIM, ﬁpe,ummmlcmum Kk PhD juccepranuu, 1 MOXKeT OBITH pEKOMEHIOBaHA K 3allyTe.
Jlucceprai@si TOTOBA K 3allldTe B YCTHOM (popMme Iepe] COOTBETCTBYIOIMIEH Komuccued. S
yOeXIeH, YTO aBTOP HACTOSIICH JMccepTaldy MPOJEMOHCTPHPOBAa €€ CIOCOOHOCTh BECTH
WHJIMBHIYAJILHYIO HCCIIC/I0BATENILCKYIO paboTy M NOJXyYaTh IPU 9TOM 3HA4YMMBIE PE3YJIbTATHL
[lo oroit npuuune s pexomenayio A, KopajeBy K NpPHCBOCHHIO YYEHOrO 3BaHUS IO
CHENHAILHOCTH «XUMHYECKast TEXHOJIOTUSI OPraHUYECKUX BEIECTBY.

IIpodeccop, noxrop nmxenepuu Kaii-Onad Xunpukcen
Texuu4gecknii ynusepceurer Mionxena
dakyabTeT XUMHH
JluxTendeprurpacce 4,
D-85748 I'apxunr,
Mionxen, I'epmanns
6 centsi6ps 2019

Hacrosimuii JOKYMEHT IEPEBEIEH ¢ aHITIMHCKOrO S3bIKa HA PYCCKUM A3BIK IEPEBONYUKOM
Mepekeesoii Anueit JKaHbI0€KOBHOM



04 /gereproro/ oktabps 2019 roma, S, Horapuyc ropoma Illemvkent, Paxmerosa I'ymmar
PaxMeTKbI3bl, AeficTByIOmas Ha ocHopanuy jmuensud Ne 0001518 or 16 mectragnaroro mois 2003
roxa, BeyaHHOM MunucrepctBoM IOctuimu Pecrny6mukn KazaxcraH, CBHACTENBCTBYIO IOJUIMHHOCTD
noxmpcH mepeBomunka MepekeeBoit Ammu JKaHpiGexoBHBL JIMYHOCTB, NOANHCABINEH JIOK T
YCTaHOBJIEHA, IEeCIIOCOOHOCTD H IIOJTHOMOYHS €€ IPOBEPEHBI.
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