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The doctoral dissertation “Development of nanostructured diatomite based
sorbent for water purification” reports the results of a research based on a clear and
well-structured experimental design.

The dissertation title accurately reflects the stated objectives, and the content is
coherent with the defined research tasks. The results of this PhD thesis led to the
development of effective nanocomposite sorbents based on natural diatomite combined
with a carbon-phase. The results presented in the dissertation demonstrate the scientific
soundness of the proposed approach to controlling the sorption properties of natural
diatomite materials through structural activation and surface modification. The heavy
metal ions and organic pollutants adsorption trends evidences the relationship between
the sorbent’s textural and chemico-physical characteristics, that is the goal of this PhD
thesis. The findings reported also indicate that the candidate demonstrates a solid
physicochemical understanding of the processes involved.

The practical implications of the results lies in the potential application of the
sorbents (as raw and modified) for the purification of water environments from toxic
inorganic and organic contaminants. The results reported in the dissertation can be used
for the development of efficient sorption approaches for water treatment systems and
environmental remediation, as well as in the designing of technological solutions
focused on the utilization of cost-accessible mineral raw materials of Kazakhstan.

The structure of the dissertation follows a standard format, and the results are
presented in a coherent manner and with an appropriate scientific level.

The doctoral candidate has published 18 scientific papers, including articles in
journals indexed in Web of Science and Scopus, which confirm the reliability and
validity of the obtained results. Overall, the scientific findings presented are the result
of a thorough and well-developed investigation of the research topic.

The dissertation “Development of nanostructured diatomite based sorbent for
water purification” constitutes a well-developed piece of research, carried out with a
sound scientific approach and presented at an appropriate academic level. In terms of
content, scientific novelty, and practical significance, it fully meets the requirements
for doctoral dissertations for the degree of Doctor of Philosophy (PhD). In my opinion
the author of this dissertation deserves to be awarded the degree of Doctor of
Philosophy (PhD) in the relevant specialty.
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Tema:

HokTopckas Auccepraums  «Paspabomka HaHoCmMpykmypupoeannvix copbenmos Ha ocroge

auamomuma ona OYUCMKU BOObL» COAEPXKUT pe3yabTaThl HCCJICIOBAHHSA, OCHOBAHHOI'O Ha YCTKOM H
XOpo1o CTp}'KTypHpOBaHHOM SKCNIEPUMEHTAILHOM ILIaHe.
HasBanue AHCCepTALUH TO

COYeTaHWM ¢ yriepomHou dazoii. Ipencrasnennsie B paGore PE3yNIbTaThl IEMOHCTPHPYIOT HAay4HYIO

0BOCHOBaHHOCTL TIpeIOXKEHHOrO MOAXONA K YNpAB/ICHHIO COPGUMOHHBIMM CBOMCTBAMH NMPUPOMHBIX
AMaTOMUTOBBIX MATEPHANIOB MOCPENCTBOM CTPYKTYPHOH aKTHBaMM W MOAM(UKALMH IOBEPXHOCTH.
Tennenuun ancopOLMM HOHOB THKENBIX MCTAJUIOB U OpraHHYECKHUX 3arps3HHTeseH MOATBEPKAAIOT
B3aHMOCBA3E MEXNY TEKCTYPHBIMH U (uzmKo-xuMHYECKHUMH XapaKTepUCTHKaMH cOpOeHTa, YTo u
SIBJIICTCA LIEJIBIO JAHHOM PhD-,uPIccepTaunn. IIpencrasnennsie PE3YJIbTaThl TaAKXKe CBUAECTEILCTBYIOT O
TITyOOKOM (M3HKO-XMMHYECKOM MOHUMAHMK COMCKATeJIeM MPOTEKAIOLIMX ITPOLIECCOB.

IlpakTuyeckas 3nauuMocTs PE3YJIbTaTOB 3aK/OYAETCA B MOTEHLMATBHOM NPUMEHEHHH COPOEHTOB
(KaK MCXOMHBIX, Tak U MOJUULMPOBAHHBIX) JUISl OYUCTKH BOJHBIX CpeA OT TOKCHYHBIX HEOPraHHYECKHX
¥ OPraHMtecKHX 3arpssuuTenei. [lomyueHHble pesyabTaThl MOTYT GBITH HCIIOMB30BAHBI npH pazpabotke
3} dEKTHBHBIX COPOLMOHHBIX MOAXONOB AJIs CHCTEM BOJOOYMCTKH M KOJIOTHYECKOM peaGWiIMTalmH, a
TaloKe IpH POCKTHPOBAHHMH TEXHOJIOTHYECKHX PELICHHA, HAIPABIEHHBIX HA MCTIO/B30BAHHE JOCTYIIHONO
10 CTOMMOCTH MMHEPAJIBHOTO Chipha Kazaxcrana.

CTpykTypa muccepTalMM COOTBETCTBYET cTaHapTHoMy (opMmarty, a pe3yJIbTaThl MPEACTARJIEHEI
NOCJIEJOBATE/IbHO M Ha JOJDKHOM HayYHOM YPOBHE.

HokTopanTom ory6ukoBaHo 18 HayuHBIX paGoT, BK/IIOYas CTATBM B XKyPHANAX, HHACKCHPYEMBIX B
Web of Science m Scopus, 4To HOATBEpKZAaeT NOCTOBEPHOCTH W OGOCHOBAHHOCTb MOMYYEHHBIX
pe3ynbTaToB. B 11e10M npencTaBieHHbIE Hay4YHBIE BBIBOZBI SBIIAIOTCH Pe3yJbTATOM BCECTOPOHHErO H
XOpOLIO pa3pabOTaHHOTO MCCIIETOBAHUA MO TeMe PaboTEL.

Hucceprauus «Pazpabomka HAHOCMPYKMYpPUpOBAHHBIX COpOENMO8 HA OCHOGe Ouamomuma Ona
oyucmxu 600bl» TIPEACTaBIIsIeT COOOH 3aBEPIIEHHOE HAyYHOE WCCIE[OBAHHE, BbINOIHEHHOE C
NpuMeHeHHeM OGOCHOBAHHOTO ~HaydyHOTo TOAXOJA M MPEACTAaB/EHHOE Ha “COOTBmTBZ,;ou;::
akazeMuyeckoM yposHe. 10 COmEpXKaHHIO, HAYYHOH HOBHM3HE M TNPAKTHYECKOH 3HAYAMOC g
MOJIHOCTBIO COOTBETCTBYET TPEOOBAHUAM, NPEABABIAEMBIM K JOKTOPCKHM AMCCepTAlMAM Ha (c::;:ucx e
crenenn nokropa duiocopun (PhD). Ilo mMoeMy MHEHHIO, aBTOp naﬂ?oﬁ:ﬁﬁi&ﬁ? SacITyRaR
NPUCYKIEHUA CTENEHH IOKTOpa dunocodpuu (PhD) no cooTBeTcTBYIOMICH CrieLl

3apy6exHblii HAyYHbIH pyKoBOAHTEb
HHCTUTYT HayKH ¥ TEXHOJIOTHH
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