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REVIEW
of scientific co-advisor of the dissertation of Kalmakhanova Marzhan Seitovna, a Ph.D. candidate from
Taraz State University named after M.H. Dulati, specialty 6D060600 "Chemistry", titled: "Application of

natural and pillared clays in water treatment by adsorption and catalytic wet peroxide oxidation"

The scientific work done by the candidate was focused on the exploration of natural clays and its
modification into pillared clays to be applied in water treatment processes, including the elimination of
noxious organic compounds by catalytic wet peroxide oxidation and heavy metals by adsorption. The work
considered the use of 4-nitrophenol as model component representative of industrial wastewater and nickel
ions as model component representative of waters contaminated with heavy metals. The scientific research
work carried out has a clear structure, consisting on a strong background explaining the relevance of the
work to the chemical industry, being focused the relevant problem of cleaning up their drains, and an

- experimental research work plan aimed at the development of catalysts and adsorbents, and wastewater
reatment processes, contributing to solve important environmental issues in Kazakhstan. The use of
natural clays are relevant from an environmental and economical point of view and give opportunity to
reutilize technical waters for industrial needs. The candidate clearly formulated the goal and focused the
attention to the concretization of specific tasks. As main results of the scientific work done, it should be
emphasized the technique developed for the synthesis of catalysts and adsorbents, and different processing
of clays, the physical-chemical characterization of clays and their application in catalytic wet peroxide
oxidation and adsorption processes. The results and the main conclusions are relevant to the scientific
community, as corroborated by their publication in the international journal Environmental Engineering
Research, indexed in Thomson Reuters with 1.5 Impact Factor. Some parts of the research work were done
at the pole of the Laboratory of Separation and Reaction Engineering-Laboratory of Catalysis and Materials
(LSRE-LCM/IPB) of the Polytechnic Institute of Braganca, Portugal.

Recommendation: after analysis of the research work done by M.S. Kalmakhanova, it is my opinion, as
foreign scientific co-advisor, that Kalmakhanova Marzhan Seitovna has full conditions to be awarded the

Ph.D. title on specialty 6D060600 "Chemistry".

Braganca, 18% of March, 2019




[lepegedeno ¢ QH2IUICKO20 A3bIKA HA PYCCKUU A3bIK

Smbrema [Monurexnnueckoro MHCTHTYTA bparanca

OT3bIB
3apy0e/KHOr0 HAYYHOT0 PYKOBOANTE/IsI HA AHCCEPTAUHOHHYIO paboty
Kasamaxanosoii Mapsxan Centosnbl Ha Temy «[IpuMeHeHue IPUPOAHBIX H
¢T0/1049aTHIX IVIHH OPH 04HCTKE CTOYHBIX B0 METOIOM agcopbuuu u
EWIKOro KATAJIHTHYECKOI0 NePOKCHIHOI0 OKHCICHHS », npeACTAB/ICHHOMH HA
concKaHue yueHoil cTenenn J0KTopa puirocopuu PhD 10 cnenHa bHOCTH
6D060600-«Xnmusm»

Hayunas pabora, npojeiaHHas IOKTOPaHTOM, OblTa COCPEIlOTOYECHA HA M3YHCHHH
=X TIMH W AX MOAMGMKAlMK B CTOXOHYATHE [JIMHBI /U1 NPHMCHCHHS B IpOLeccax
BOIBI, BKTIOYAS YaleHHe BPEIHBIX OPraHMYECKHX COCAMHEHHH MyTCM JKHAKOIO
4ECKOrO [IEPOKCH/IHOTO OKUCTICHHSA M TAKELIX METAJIOB IyTeM ancopbuuu. B pabote
HBAIOCE MCIIONb30Ranue 4-HuTpodeHona B KadeCTBE MOJETBHOTO KOMIIOHEHTE,
SR/ISIONIET0 NPOMBIIJICHHBIE CTOYHBIC BOJBL, M HOHOB HHMKE/S B Ka4eCTBEC MOACILHOTO
'E;{Ta, TIPeICTABIIAIOMIET0 BOMBI, 3arpA3HEHHbIC TAKCIBIMU mertautamy. [IpoBencHHas
Pso-HCCIIeNl0BATEbCKAA paGoTa MMEeT YEeTKYIO CTPYKTYPY, COCTOSILYIO M3 AHATHTHICCKOrO
ppe. 00OCHOBBIBAIOLLEIO AKTYalbHOCTH paGoThl A XMMHYECKOH MpPOMBIITEHHOCTH C
soM HA aKTyaJlbHYIO npobieMy OYMCTKH CTOKOB, H IKCIIEPUMEHTAIBHBIX HCCIIeIOBaHUH,
teHHBIX Ha pa3paboOTKy Karal3aTopoB H aACOpOeHTOB, H HCCJIeIOBaHHE TPOLIECCOB
CTOYHBIX BOJI CIOCOGCTBYIOIIMX PELICHHIO BAXKHBIX HSKOTOTHYCCKHX npobneM B
gENcTaHe. Menosp30BaHMe MPUPOJHBIX [NIMH aKTYaJIbHO C 9KOJIOrMYECKON i IKOHOMHUYCCKOH
h IpEHHA M Jaer BO3MOKHOCTb NOBTOPHO HCITOIB30BaTk OYHUIIEHHBIC TeXHHYEeCKHEe BOIbI
¥ SPOMBILLICHHBIX HYH/IL. JloxTopaHT ueTko copMyIHPOBaI LUeIb H COCPENOTOUMIT BHHMAHHE
| sosxpeTU3aliik MOCTABJICHHBIX 3a1a4.
B KauecrBe OCHOBHBIX DE3y/NbTATOB MpOJACIAHHON HAYIHOH paboTel  ClIEIyeT
KHYTh METOJMKY, Pa3pabOTaHHYyIO Ul CHHTE3a KaTalIH3aTopoB H ancopbeHToB. H
Exy 0GpabOTKH TJIMH, @ TaKKe (QUSHKO-XMMHYCCKYIO XapakTCpPHCTHIY PIMH U WX
:mcmae B IPOLECCAX KUAKOrO KATATHTHUECKOTO MEePOKCHIAHOrO OKHCICHHA H a/icopOLHH.
osyseHHEBIE PE3yNLTATHl H OCHOBHBIC BBIBOJbI HMCIOT HAYHHYIO LEHHOCTh ¥ HOBH3HY, YTO
RErsepKIaeTcs HX anpobatieii B MEKIAYHApOTHOM KypHAIC Enviromental Engineering
rch. nponnnekcupoBaHHoM B Gase Tomcon PeliTepe ¢ MMIAKT dakropom 1.5. OtzenpHbic
MCCIIelOBaTe/IbCKOH padoThl [IPOBOJAMIIMCH HA Gaze JlaGoparopuu pasjesleHHS H
ouHOil MHKcHepuu - JlaGoparopuu Karanm3a M MaTepHalloB (LSRE-LCM / 1PB)
exHHYECKOro WHCTHTYTA B bparanca. [lopryranus.
PexoMenanusa: Kak 3apyGexHbiil HayqHBbli KOHCY/IBTAHT, i CHUTAIO, 4TO MPEACTABICHHOC
J0BaHye YAOBIETBOPIET BCEM YCTIOBHSM, NPEABABIAEMBIM K IHCCEPTALMOHHBIM paGotam,
KaimvaxadoBa Mapkan CeWTOBHA, 3aciyXKupacT TIPHCBOCHHA el cTemeHH JOKTOpa
Lnxodmu o cnenmansaocTd 6B060600 - "Xumus'".
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Bewrasca. 18 mapra 2019 roza

Xenaep Teitmepa I'omec

(ITpodeccop koopauHaTop [10IMTEXHHHECKOTO HHCTHTYTA Bparanca, [lopryramus)

epese0eH0 MHOT, nepe600 UKOM ANunkanuesol Dmmupoii Asamamosrou, HHH
06401437, ouniom Ne TB 672659, swwoan JAITH, 19922
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«29» Mmapra [Be TBICAYH AEBATHAALUATOTO TOAR, 4, ArnanbaeBa JKanap
PycremoBHa, HOTapHyC K aMBBLICKOr0 HOTAPHAIBEHOIO OKPYTa, rocy 1apCTBeHHAA
sunensus Nel15019976, seinana KoMuTeToM 10 OpraHu3allii IPaBOBOM ITOMOIIIH ¥
OKa3aHHI0 IOPHAMYECKUX YCIyT HaceleHno MIHHCTepCTBa IOCTHIINA PecnyGnuxu
Kasaxcran or 13.11.2015 rona, ¢BHAeTeIbCTBYI0O  BEPHOCTH JTOH KONHH €
MOLTHHHUKOM J0KyMeHTa. B mocieHeM MoA4MCTOK, NPUIHCOK, 3a4EPKHYThIX
CIIOB W MHBIX HEOTOBOPEHHBIX HCIIPABJIECHHN HIHA KaKux-11060 0COOEHHOCTEH HE
0Ka3anoch, a TaK)ke CBHICTENCTBYH [MOMIMHHOCTE  IMOAIHACH, cHelaHHOH
MepeBOXYMKOM Tp.  AINMIKAIHEBOi DnbMuUpbl  A3aMaTOBHbI, JIMYHOCTH
[MOJIMHACABIIEH JOKYMEHT YCTaHOBIICHA, NIeecrnocoOHOCTh, M IOJTHOMOYMS &€
TPOBEPEHBI.

e 3aperncTpUpOBaHo B peecTpe 3a Ne238
BapickaHo-15911eHre.
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