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To the PhD Defense Committee,

The dissertation degree of Doctor of Philosophy (PhD)
according to the educational program
"8D07113- "Nanomatcrials and nanotechnology in chemistry*
Bexceitova Kalampyr Sunakbacvna
"Development of technology and rescarch of a ﬁllcr-sorpuon nanostructured system for
purifying water from microplastics and organic pollutants”

As the foreign co-advisor of Kalamyr Sunakbaevna Bexeitova, | am pleased to provide my
formal evaluation of the doctoral thesis entitled “Development of technology and rescarch of a

filter-sorption nanostructured system for purifying water from microplastics and organic
pollutants ”.

This dissertation addresses a critical environmental concem—microplastics and organic
pollution in freshwater systems—through an innovative approach combining cold plasma
treatment and adsorption technologies. The rescarch demonstrates a strong understanding of

both the theoretical principles and the experimental techniques associated with advanced water
treatment processes.

Kalampyr Bexeitova has successfully designed and conducted a series of experimental work on
cold plasma (CP) technology that allows for the complete mineralization of organic pollutants
in water, forming highly reactive compounds and disruption of the chemical structure of
microplastics. In addition, to completely remove the intermediate products formed during

plasma treatment, a second set of studies was carried out to use effective adsorption methods
selecting activated as the adsorbent.

The main novelty of the thesis is the integration of cold plasma technology with adsorption that

contributes to the devclopment of sustainable and effective solutions in the field of
cnvironmental engineering.

The outcomes of this thesis have the potential for practical applications and future
advancements in water treatment technologies. Based on the materials of the dissertation work,
12 outputs have been achieved by the candidate in authorship with other colleagues including
4 proceedings in conferences and seminars, 2 articles pubhshcd in the journals recommended
by the KOKNVO, 5 articles published in Scopus and/or Web of Science indexed joumals, and
1 patent for a utility model.

In conclusion, [ find the thesis to be of high academic quality and believe it meets the standards
required for the award of the doctoral degree. 1 fully support the candidate’s submission and
defense of this work and recommend the approval of the thesis.

Respectfully,
Prof. Dr. Esin Vargl _.__
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Ecun Bapon
XuMUSUIBIK HEDKeHepHs KadeXpachHBIH Ipo(eccophl, JOKTOP.
DCKHUIIEXHP TEXHUKAIBIK YHIBEPCUTETI

14.03.2025
PhD auccepranusuibIK KeHeciHe

8D07113 — "XumusiIarbl HAHOMAaTEPHAIAAP MEH HaHOTEXHOJIOTHsIap"
6inim Gepy Garnapnamackl GOHBIHIIA
Bexkceiitora Kanammeip CyHakOalKbI3BIHBIH
"Cy Bl MEKPOILTACTAKTEPCH JKOHE OPTaHUKANBIK JaCTayIlbl 3aTTap/laH TasapTyFa apHarad CY3Ti-
COPOLUSIIBIK HAHOKYPBUIBIM/BIK KYHEHIH TEXHOJOTUSCHIH 93ipyIey KoHE 3eprIey"
TaKpIPEIOBIEAAFE Gutocodus noktopsl (PhD) gopexecine apHanFaH AUCCEPTAMIBIK XKYMBICEHA
IIETEIIIK FEUIBIME KeHecIIl peTiH/ie pecMHy MiKipiMi YCHIHAMBIH.

Kanamplp CyHaKkOaWKbi3sl BeKCeHTOBaHBIH INETENAIK FBHUIBIMH JKETEKIIiCi peTiHxe MeH
"CyIBl MUKPOIUIACTHKTEPICH JKOHE OPraHUKaNBIK JIACTayIIBl 3aTTap/aH Ta3apTyra apHaIraH CY3ri-
COPOUUSIBIK HAHOKYPHUIBIMABIK KYHEHIH TEXHONOTHACHIH d3ipIIey JKoHE 3eprTey" TaKBIPBIOBIHIAF bl
TOKTOPIBIK JMCCepTalisFa pecMu Oara Gepyre KyaHBIITHIMBIH.

ATaNFaH JUCCEPTALMSIIBIK JKYMBIC Kasipri 3aMaH/aFbl ©3€KTi SKOJOTHSUIBIK MACelie — TYIIBI
CyNmapiarkl MUKPOIUIACTHKTEP MEH OPraHWKANBIK JIACTaFbINTapibl — Cy TasapTy CalaChIHIArbl
MHHOBAIISUTBIK TOCIIMEH, SIFHH CYBIK IUIa3Ma MEH a/[copOIHs TeXHOTOTHANAPEIH OipiKTipe OTHIPHIT
nierryre OarbITTAIFaH.

Kanammelp Bekceiiroa cysik mmasma (CII) TeXHONOTHACHH naiinamaHa OTBIPHII
OpraHMKAJIBIK JIACTAFBIIITAPABI TOJNBIK MUHCPAIAHIBIPYFa KIHE MUKPOILTACTUKTEPAIH XUMHUSIIBIK
KYpSUTBIMBIH Gy3yFa MYMKIHAIK GepeTiH JKCIEPAMEHTTIK 3epTTeyep KEIIEHIH COTTi Xypri3al.
CoHBIMEH KaTap, IJIa3MalBHIK OHJEY HOTIDKECIHIE TY3UIIeH apalbK oHIMIEpIi TOJBIK KOO
MaKCaTHIHAA THIMAI aIcopOLMANbIK omicTepAi mHaiimanaHy OOMBIHINA KOCBIMINA 3EpPTTCYICP
Kyprisini, Mysna 6encenaipiires koMip aficopOenT PeTiHAE TaHNANIBL.

JIMCCepTalMANBIK JKYMBICTBIH HETi3Ti JKaHalbFbl — CYBIK INIa3Ma TEXHOJOTHSCE! MEH
ancopOuuansl GipiKTipy apKpUIBI SKOJIOTHSIBIK HHDKCHEPHs CalachiHAa TYPaKThl JKOHE THIML
IenriMaep i JaMBITYFa Yiiec KOCYBI OOJIBII TaObLTa bl

Jlucceprarisi HOTIDKENEpl IPAKTHKANbIK KONIAHBICKA CHII3iMyre XOHE Cy Tasapry
TEXHOJOTUSUIAPHIH ONAH opi KeTULipyre aneyeTTi. 3epTTey HOTHKelepi OOMBIHITIA aBTOPJIBIKTA
acka opimrectepiMen Gipre 12 FHUIBIME €HOEK JKapblK KepreH: 4 KoH(epeHIs MEH CeMUHap
maTepuannapbiaaa, BxFCKK ycelHFaH jKypHaIJapia 2 Makana, Scopus one/memece Web of
Science 6a3achHA €HTeH XKypHAIIapAa 5 MaKana xoHe 1 maiansl MOAEHbre MAaTCHT JIbIHFaH.

KOpBITHIHABUIAN Keie, JUCCEPTAMSIIBIK JKYMBICTBIH FBUIBIMA JEeHreiii JKOFaphl el
ecenTeiiMiH oHe GUIOCO(HS TOKTOPHI FHUIBIME NOPEKECiH anyra JAaHbIK Jer CaHaHMBIH. Ochl
eHOEKTI KoprayFra YCHIHBII, MaKyJIIay/ (bl YChIHAMBIH.

Kypmernen,
npodeccop, 1oxkrop Ecun Bapoa
/xousl/

/yHHBEPCUTETTIH PECMU MOPi KOHBUIIBY/
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