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PhD Review Report on the PhD thesis “Development of a Method for Producing Synthetic
Zceolhtes and Nanocomposites from Industrial Waste for Water Purification from Pollutants”
of SULEIMENOVA MADINA ERZHANKYZY submitted for the degree of Doctor of

Philosophy (PhD) in the educational program “8D07113 — Nanomaterials and
Nanotechnology in Chemistry™

The dissertation of Suleimenova Madina Erzhankyzy is devoted to the development of an
environmentally friendly and economically feasible approach for the synthesis of synthetic
zeolites and nanocomposites based on industrial and agro-industrial waste materials, as well as
to the mvestigation of their efficiency in removing hazardous pollutants from aqueous media,
including toxic heavy metal 1ons and organic dyes.

The relevance of the research 1s determined by the growing environmental problems associated
with water pollution, the increasing accumulation of industrial waste, and the need for
sustainable waste recycling technologies. The proposed approach addresses two urgent tasks
simultancously—cffective water purification and rational utilisation of industrial and ALro-
industrial waste—thus fully corresponding to national prioritics in the ficld of environmental
protection and sustainable development.

The dissertation presents scientifically important results characterised by an adequate level of
novelty. Madina Erzhankyzy Suleimenova has developed a method for obtaining synthetic
zeolites and nanocomposites from silica- and aluminosilicate-rich waste materials, including
rice husk ash and coal fly ash. For the first time, technogenic-waste-derived zeolites were
modified with silver nanoparticles, which significantly enhanced their adsorption capacity to
remove mercury 1ons and cationic dyes. The efficiency of the synthesised nanocomposites was
experimentally confirmed under laboratory conditions.

The theoretical significance of the work lies in expanding existing knowledge on the
modification of synthetic zeolites with nanocomponents to improve their adsorption properties
and in clarifying the mechanisms of nteraction between modified zeohte surfaces and
hazardous pollutants in aqueous solutions. The practical significance of the dissertation is
associated with the potential application of the developed materials in water purification
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PhD nape)lcecm any YUIH JIHCCEePTAIHSHE] perieH3usnay: « Cypl jracrayiisl 3aTrapian Ta3apry
Ymm OHIIPICTIK KAIBIKTAPAAH CHHTETHKAIBIK 1100] IMTTEP MCH HAHOKOMTIOZHUTTCP any d/1iCiH

A3IpAey» TaKbIPLIObIHIars CyJieiivMenosa Masnna Epkankei3einbii auccepranuscebl, «8D07113
| = XAMWAIGFbl HAHOMATCPHAIIAD MEH HAHOTCXHONOMMSIAPY OiiM Gepy Oarzapiamacsl

CyIICHMCHOBa Manuna Epkankbi3binbig JUCCEPTANMSCHI OHEPKICITITIK HKIHE arpOOHEPKICITTIK

- KQ&TABIKTAp HCF131HIIC CHHTCTHKAJIBLIK IICOJTHTTCD MCH Hanor(omnmm'repm CHHTC3JICV, TH

: ;« IKOJIOTHSITTIBIK Ta3a HOHC SKOHOMHKAIBIK THIMII TICIIH 33ipieyre, conaii-ak o1apiblH CY 1aH
f‘;,@ acTaylobl  3aTTap/ibl, OHBIH ilIiHJE aybIp

META/IApAbIH  HOHAApPbl MEH OpraHHKalIbiK
- Goslrbumapllbl Tasanayaarbl THIMJUIITIH 3€PTTEYTe apHa/IFaH.

3€prrey11m O3CKTUIIT CYIBIH JIACTAHYBI, OHCPKACINTIK KALIBIKTAPABIH KOOEIOl  JKaHe
- KQIIBIKTap/bl OHJEYJIH TYPAKThl TEXHOJOTHSJIAPbIH EHTI3Y KaXKeTTUNTIMEH Oail/laHbiCThi

_~ ; IKOJIOTHSUTBIK np06neMa.napnbm ecymeH AHBIKTAJIA/(bl. Y CbIHBIJIFAH TACLJI 61p)ar<m ITa €Kl O3CK 11
| MRCENEHI Wemeai — CyAbl THIMII Ta3apry JKOHC OHEPKaCiNTiK api
R

' gf KaIBIKTapAbl THIMAI Maijanany — Oyl

*‘é

arpoOOHEPKACINTIK
Kopmaran OpPTaHbl KOpFay X3HE TYpaKTbl JaMmy
CAJIaCBIH/IAF bl YJITTHIK OaChIM/IBIKTAPFA TOIBIK COHKEC Kee1l.

*llnocepraummbm KYMBICTA HKETKUTIKTI FBUIBIMH JKaHAJIBIK JICHIeHIMEH CHIIATTANATBIH MaHbI3 bl

~ HOTHXeJep YChIHBUIFaH. Cyneumenoaa Majimna EpKaHKbI3bI KPCMHHH MEH aJIIOMOCHIIMKATTapta
- Baii kaybIKTapiaH, COHBIH INIIHIE KYPIUI KaybI3bIHbIH Kymuen JKOHE KOMIp yIIna Ky.IiHeH

e ’cnm‘emxa.nw( LEOJUTTEP MEH HAHOKOMITOZHTTEP iy d/ICIH 331pJie/i. ANFall PeT TEXHOICHIIIK
| KQUIBIKTAapAaH aJblHFAH [IEOJUTTEP KYMIC HAHOOOJIICK [CPIMEH MOJM(DHKALMSIAH b, Oy.1

OJlapABIH ChIHAIl HMOHJAApbl MCH KaTHOH/bI OOSIFBIIITAP/1bI Ta33pT)’IIaFBI cmlpv KaO1neTiH
anTapipIKTai apTThIP/bI. CHHTE3IeTeH  HAHOKOMITO3HTTEPIH  THIMJILTITI 3CPTXAHAIIBIK
 &arjaiinapia ToxKipuGetiK Typae pacTaliibl.

 KyMBICTBIH Teopmmbu( MAHbBI3bl CHHTECTHKAJIBIK [EOTHTTEPIIH allc0p6ummbu\ KaCHeTTepiH
AAKCapTy YIIIH HAHOKOMITOHCHTTCPMCH MO, lu(])nmumu ay Ty patbl Oap OUIIMII KEHERTY e Kane
MOJMDUKAUMAIAHFAH [LEOJIUT OeTTCPIHIH CY CPITIHALICPIHIICTT KAYNIT] JIACTay Wbl 3a1TapMeH
03apa apekerTecy MexXaHH3MJIepiH aHbIKTayFa Herizaeared. JIHCCepTaunsHbIH NpakTHKANBIK
MBHBI3E  23ipjeHreH  MarepHalapibl - Cy/bl TEPLY Marie ‘\‘U ABIKTARIAL . GRAC)
TEXHONOrUsaphinia KOJJIaHy MYMKIHITIMCH, COH,’lilfl-l‘ll\ M’l?lllﬂ. ua\u‘(.n?.\uo-fm'u.sl'-mp WIHC
KOpliaray opraHbl KOpFay Garjlap/laMaiapbl  asichlliia  OKY Tpoueciue NAAATAHY BIMCH
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WITCHIUK Jinpakins, ckanupiiey i 21eKTPOHJIBIK ¢ §
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KOMBIIATHIH TOJIBIK Tasa aH Kyien kassuiran kone PhD auccepranmsirapra |l
: K a) § - 1 ! s “ ] :
1 1APra calikee keneni. Cyaciimenona Mana Epkankbisbi Korapht 4

JICHIEeHJICTT TEOPHSITE UM e , : : . . i
SBDTTEV I inp K OLTIMI, skakcr KQIBTITTacKan ToxipuOesnik JlaFpiiapibl AKaHe ipres 1
P ye opel NPAKTRRUILIK KOJIIaHYMEH yurracThipa ay KabUIeTiH KopeeTTi.
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