=5 UNIVERSITA DELLACALABRIA

DIPARTIMENTO DI
CHIMICA E TECNOLOGIE

CHIMICHE
CIE
Prof. Cesare Oliviero Rossi
CUBO 14D
Tel 0984 492045 Fax 0984 492044
e-mail: cesare.oliviero@unical.it
02/02/2023

Review on the PhD thesis of ZHAMBOLOVA AINUR BEKTURSYNOVNA on the theme
“Improvement of bitumen characteristics during oxidation and modification of heavy oil residues™
on the speciality: 6D073900 —Petrochemistry

The thesis of candidate ZHAMBOLOVA AINUR BEKTURSYNOVNA focuses on the conversion
of heavy oil residues (HOR) in the form of oil bitumen (REOB) obtained from oxidation processes
and on developing and studying the effect of new modifying additives on the process of obtaining
oxidized bitumen and improving the characteristics of bitumen. The nice goal is to get high
performing bituminous binder suitable for use in asphalt mix production through the addition of waste
materials (CR). This work addresses environmental problems which have made resource conservation
recovery and recycling more practical and effective in not only reducing production costs but also in
making a regenerative circular econfmy A deep physical chemistry investigation of the various
bituminous blends produced and ob‘{";med using these new blends with advance and nano materials
additives has been made. From a sc1ent1ﬁc and applicative viewpoint, the results are very promising.
The thesis is very clear and well-whtten The candidate shows a high level of competency and
skilfulness. I express a very good evaluatlon of the thesis and strongly support the admission of the
candidate to the final examination

Sincerely,

Prof. Cesare Olivero Rossi
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KAJIABPUA YHUBEPCHUTETI
Xunmus KoHe XUMUSIIBIK TeXHOJorusnap kadeapaco!
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KambonoBa AitHyp bexrypcbiHoBHanbiH 6D073900 - MyHali XuMMsIChl MaMaHAbIFLI OOMbIHIIA
«MyHalablH  ayblp  KaJJbIKTapblH  TOTBIKTBIpFaHIA  JKQHE  TYpJCHIIpreHae  OUTYMHbIH
cUraTTamaiapblH )KaKcapTy» TaKbIpblIObIHIAFb! UCcCEpTALMACHIHA MIKip:

I3nenywi XKambonosa AFlHYp bBeKkTypChIHOBHAHBIH AMCCEPTALMICHI MYHaWIbIH aybip
KanabiKTapblH (MAK) TOTBIKTBIPY MpOLIECCTEPI HOTHIKECIH/IE allbiHFaH MyHall Outymaapsina (Mb)
KOHBEpCHsJlayFa, COHBIMEH KaTap, )KaHa TYpJeH/Iiprii Kocnanap a3ipiey KoHe oJiap/blH TOThIKKAH
OuTymaap any npoleciHe acepiH 3epTTey JKOHe CUMaTTamalapblH jKakcapTyra apHajirav. Herisri
MaKcaThl OHAIpic KanablkTapbiH Kocy (OK) onbivMen acdanstéeToH eHaipicinae naipanany yiuim
THIMAINITT 2KOFapbl OUTYMJIbl TYTKBIP a1y 60Jibln Tabbliajibl. ATaAMBILI FHUTBIMU SKYMBIC OHIPICTIK
WbIFBIHAAP/bl TOMEHIETY YIIIH FaHa €MEC, COHBbIMEH KaTap, PEreHEpaTHBTI LMPKYIAIMSIILIK
9KOHOMMKA TYFbI3y YIUIH pecypcTap/bl KajlblHa KeJNTIpy joHe KalTa eHjeydi OypblHrbliaH jia
YHEMI JKoHE THIMJAI €TeTiH SKOJIOTHsJIBIK Mocejeepai iemyre OarbiTTanran. Y3k Kolc
HaHoMaTepHalaap Kocnajuapel 6ap xxana Kocnauap/ibl aijagaHa OThIPbI OHAIPIITeH KOHE ablHrat
apTypai GUTYMIBIK KocmaaapAblH TepeH (U3UKaIbIK-XUMUAIBIK 3€pTTeyi OTKisinren Gonarbii.
Frinbivu sxone Kongan6ansl ke3kapac O0bIHIIA HOTHKEIEP] YMIT yssiauabipanbl. Jluccepraims ore
aliKbIH JKOHE KaKChl jKasblIFaH. [3aeHywi OGiaiKTiAIKTIH JKoHe wmebepikTiH Koraphl JeHreiin
KopceTedi. MeH aucceprauusFa eTe xakchl Oara GepemiH jKoHe KaHAMAATThIH GiTipy eMTHxaHbiia
Ki0epinyin 6aThla KOJIaiMbIH.

Kypmernen,
Kyni: 02/02/2023
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PecnyOnuka Kazaxcran, ropoa Anmarsl

HIECTOC MapTa ABE ThICAYHU ABAAIATh TPETHETO rojia
HepeBoll JIOKYMEHTa C AHTJIMUCKOTO SI3bIKA HA KA3aXCKUM S3BIK BBITOJHEH HNEepEBOAUYMKOM

Karaepoii ['ynsHapoit Kei3eipoBHOH.
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Pecniybnuka Kazaxcran, ropoj AnMarsl
111eCTOE MapTa JIBE THICSIYHU JBAATh TPETHEr0 rojia

A1, Erunbaes Jlanusip baxkermkanoBud, HoTapuyc ropoja Anmatel, Pecnybiuxu Kazaxcraw,
JAeicTByromMi Ha ocHoBaHuM JmneH3um Ne 21034563, BeaHHOM MUHHCTEPCTBOM
[Octunun  PecnyGnuxu  Kazaxcran 30.12.2021 roma, CBHIETENBCTBYIO ITOUIMHHOCTH
IIOJINACK M3BECTHOTO MHe IepeBojunka KaraeBoit ['ymbnapsl KemwipoBuBI JInuHOCTH
IIEPEBOJ[UMKA YCTAaHOBJIEHA, AEE€CIIOCOOHOCTD U IOTHOMOYHSI IPOBEPEHBI.

3aperucTpupoBaHo B peectpe 3a Homepom:677
B3pickano: 1829 Tenre
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HoTtapuarTbik ic-apekeTTiK 6iperei Hemipi / YHUKanbHbili HOMEP HOTapWanbHOro AeicTamna



