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Review

The dissertation of M.E. Utegenova is devoted to one of the priority tasks of Kazakhstan’s metallurgical
industry - the development of technology for processing metallurgical slags, which has not only economic
but also environmental significance. In modern conditions, when the volumes of technogenic raw
materials generated by the metallurgical industry are constantly increasing, the problem of their
processing is becoming especially acute. The high cost of the extraction and processing of primary
materials requijres the search for alternative resources. In this context, the use of metzllurgical slag for
the production of composite materials is a promising direction that helps reduce the cost of production,
reduce waste volumes, and reduce the negative impact on the environment.

The dissertation is the first to propose using metallurgical slags from lead and copper prodt]ction to
create refractory materials for the metallurgical industry and catalysts based on powder metallurgy
methods. The author has developed a process flow chart that includes:

Preliminary removal of metals from metallurgical slags by a hydrometallurgical method that are
of commercial value and for reducing toxicity

- Obtaining refractory materials using powder metallurgy methods with varying the composition
of the mixture, including natural zeolite, bentonite clay and metallurgical slags. This made it
possible to obtain samples with high mechanical strength (up to 70 MPa).

The results of the dissertation have high practical significance. The developed technologies allow for the
reduction of the costs of utilization, transportation, and storage of metallurgical slags, as well as the
reduction of the need for primary natural raw materials. It is important to note that the scientific results
of the research are confirmed by a patent fora utility model of the Republic of Kazakhstan, which
indicates the practical feasibility of the developad technical solutions.

The conclusions of the dissertation are based on the results of detailed physical and chemical studies of
the initial raw materials and the obtained composite materials. Modern methods of analysis were used,
which confirms the scientific validity of the work. The high degree of reliability of the results is confirmed
by the publication of 14 scientific articles, including 3 articles in journals indexed by the Scopus database,
as well as the co-authorship of 1 patent.
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The dissertation is logically structured, contains a theoretical review, justification of the choice of
materials, research methods description, analysis of the results, and conclusions. The theoretical part
contains a detailed analysis of the world practice of processing metallurgical slags, which allowed the
author to justify the prospects of their use in ceramic production.

The dissertation work of Utegenova M.E. is an independent, complete scientific study aimed at solving
an important scientific and technical problem. The work is distinguished by a high degree of novelty,
scientific and practical significance.

'n conclusion, the dissertation of Utegenova M.E. is a high-quality and relevant work, which makes a
significant contribution to the development of technologies for processing technogenic waste and
producing new materials. Based on that, | recommend the dissertation for defense without reservation.

Scientific consultant
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HayuHblid KOHCYNbTaHT anccepTauMoHHoi pabuTl YTereHosoit M.E. «MepepaboTka METanNypruyeckux LWNakoe CBMHUOBOM W
ME[HOro MPOM3B0ACTE B YC/IOBUAX NEPEXD/A K YCTORYMBOMY Pa3BNTHIO METANNYPIUYECKON OTPacnn» NPefocTasNeHHyIo Ha
COMCKaHWE cTeneHk aokTopa dunocodun PhD no cneuvansHocTid 8D07202 — «Metanaypriss»

OT3bIB

fowvopckas  pucceptauma  YrtereHosod M.E. noceAuleHa oOAHOM W3  NPUOPUTETHLIX 3anad
METZNNYPrM4ecKo oTpacau Kasaxcrada - paspaboTke TexHonormu nepepaboTkU MeTannyprudeckux
LWASKOB, YTO UMEET He TO/IbKO SKOHOMUYECKOE, HO U 3KONOMMYEeCKoe 3HavyeHme.

S COBDEMEHHBIX YCNIOBUAX, KOTAA 06BEMbI TEXHOTE@HHOrO Chipbf OT ALATEALHOCTU MeTANNYPrUyYecKoi
OTP2CAM NOCTOAHHO YBENWYMBAIOTCA, Npobsrema ux nepepaloTKM CTaHOBWUTCA OCOBEHHO OCTPOM.
SsicoKan cToumocTb A06bIYM U nepepaboTki NepBrYHbIX MaTepranios TpebyeT NoMCKa aNbTepHATUBHbIX
DECYPCOB. B 3TOM KOHTEKCTE WCMO/Ib30BaHWME METaNNypruieckMx LWAaKoB ANs NPOM3BOACTBA
FOMOOSMUMOHHBIX  MaTepuanos ABAAETCA MEPCNEKTMBHbIM  HanpasAeHMEM, CnocobCTBYOWMM
Crpmesnio cebecToMMOoCTU NPOAYKLUM, COKPaLLEHUIO 06EMOB OTX040B U YMEHbLIWEHUIO HEeraTUBHOMO
S0208MCTSMA Ha OKPYXKaLWYIo cpeay.

8 AuccepTauMu Bnepebie NPeANoXKeHOo NPUMEHATE METANTYPriYeckue WK CBUHLOBOMO U MeaHOoro
NpOW3BOACTS AJ/IA CO34aHMA OTHEYMOPHbIX MaTeprManos A8 MeTa/lypPruiyeckoi NPOMbIWAEHHOCTU W
K3aTaNnM33aTOpoB  HAa OCHOBE METOAOB MOPOLIKOBOW meranaypru, AsTopom paspaboTaHa
TEXHONOIMYECKan CXeMa BK/HOYAoWan:

* rpeasapuTesibHOE yoasieHUe U3 METaNIYPrMYeCcKUX WAaKoB METAN0B
rMaopoMeTanypruyeckum cnocobom, NpedcTaBasioLInX KOMMEPHECKYHO LLEHHOCTb U ANA
CHUMEHMA TOKCUYHOCTH

* NoNy4YeHWEe KEPaMWYECKUX MaTepnasios MeToLamn NoPoLWKOBOA MeTaNIypruu ¢
83apbUpOBaHKeEM COCTaBa CMeCH, BK/IO4alOWel NPMPoaHLIY LeonnT, BEHTOHUTOBYHO FUHY
M METaNNyprudeckue WAaku. 370 NO3BOAUNO NOAYYUTE 0BpasLibl ¢ BbICOKOM
MeXaHuyecKol npoYHocTbio (a0 70 MIMa).

Pe3ynbTaTel AWCCEPTALMOHHOTO WCCNEAOBAHWA WUMEIOT BbICOKYHD MPaKTUYECKYI0 3HAYMMOCTb.
Pa3paboTaHHble TEXHONOMUWU NO3BONMAIOT CHU3WTL 3aTPaTbhl Ha YTUAM3EUMIO, TPAHCNOPTUPOBKY W
XPSHEHWE METaNNYPruHeckMx WAGKOB, a TaKXKe COKpaTUTb nOTpeEHOCTb B NEepBUYHOM NpPHUPCAHOM
coipse. BaXKHO OTMETUTb, YTO HayyHble pes3ynbTaTsl WCCAEA0BaHWA NOATBEPMAEHbI NATEHTOM Ha
nonesHyo mogenb Pecny6nnku KasaxcraH, 4TO CBUAETENLCTBYET O NPaKTUYECKOW peanvisyemocTu
p23paboTaHHbIX TEXHUYECKUX PeLUEHUH,

BoiBoAbl Ancceptauimn 0asvpyroTcA Ha pesy/ibTarax LerasibHblX GU3UKO-KMMWYECKUX WCCNea08aHuiA
MCXOOHOro CbipbA M NOAYYEHHbIX KOMNC3WMUKMOHHBIX MmaTtepmanos, WMcnonb3osaHsbl cogpemeHHble
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A0CTOBEPHOCTM pe3yabTaToB NogTeep:KAaeTca nybankaumnei 14 HaydHbix paboT, BKAOYAA 3 CTaTby B
HypHanax, uHaexkcupyembix 6a30i faHHbIx Scopus, a Takke coa BTOpCTBOM 1-r0 NateHra.

Il!lﬂ%

[nccepTayna NOrMYHO CTPYKTYPUPOBaHa, COAEPMKUT TEOPeTUYECKMiA 0b630p, obocHosaHve Bbibopa
MaTepuancs, OnNUCaHWe METOAMK MCCNeO0BAHWA, aHAAW3 MOJYYEHHbIX Pe3yabTaTos W BLIBOAbLI. B
TEOPETMYECKOW 4acTM  nNposefeH  [AeTaflbHblii  aHanu3  MWUPOBONA NpakTMKn  repepaboTku
METINNYPrUdecKnx WN3aKoB, 4UTO NOIBONMND aBTOpY 060CHOBaTb NEPCNERKTUBHOCTb MX MCNOJ/IB30BAHWA B
HEDEMWYECKOM NPOU3BOACTBE,

AuccepraumonHan paborta YtereHosol M.E. npeacraenaer coboil CaMOCTOATENbHOE, 3aBEPLUEHHDE
Hay4HOe MccnenosaHWe, HanpaB/feHHOE Ha pelueHWe BaKHOW HayyHo-TexHudeckol 3agauu. Pabora
OT/M43eTCA BbICOKOM CTENEHbIO HOBU3HbI, HaY4HOM M NPaKTUHECKOM 3HAUUMOCTBIO.

8 3axno4eHMe, guccepTauua YtereHosoi M.E. ABASETCA KAaUeCTBEHHOM 1 aKkTyansHoil paboToli, koTopas
SHOCMT 3HAUMTENIbHBIM BKNAL B PasBUTHE TEXHONOMMI NepepaboTKM TeXHOTEeHHbIX OTXOL0B W

TPOM3BOACTBA HOBbIX MaTepyanos. Ha ocHOBaHWKM 3T0ro A He30r0BOPOMHO PEKOMEHAYIO AUCCEPTALMIO
K 33WmTe,

Hay4Hblit KOHCYNbTaHT
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Jlecsitoe MIOHSI [BE THICAYW /[BANNATE MSTOrO roga. S, JKamaykaauxkbisbi
bakan, HoTapuyc HOTapUaneHOrO okpyra Bocrouno-Kasaxcranckoit o6nacru, muuensus
Ne 22013891 Boizana Munucrepersom IOctuimu PecryGnuxn Kasaxcran 26 uwons 2022
rO1a, CBUACTCIBLCTBYIO NOATUHHOCTD MOAMNCH, C/IE/IaHHO! H3BECTHBIM MHE MEPEBOAUMKOM
Mpip3axmeroBoii Anbmupoii CapceHraineBHoii.
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