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REVIEW

Foreign scientific consultant for the dissertation work of Rabiga Kudaibergenova
on the topic “Synthesis, modification and characterization of the reduced
graphene oxide — based superhydrophobic magnetic nanomaterials as high
selective and recyclable sorbents for wastewater treatment” submitted for the
degree of Doctor of Philosophy (PhD) in speciality
8D05311 (6D060600) - Chemistry

Rabiga Kudaibergenova's dissertation work is devoted to the study of
graphene-based superhydrophobic magnetic nanomaterials used in wastewater
treatment from oil and organic solvents.

The goal of this work is to obtain a new superhydrophobic nanomaterial
based on RGO, magnetic MgFe,0, NPs and PDMS or SO as a highly selective and
recyclable sorbent for purifying water from oil and organic solvents.

In this work, the doctoral student synthesized novel recyclable
superhydrophobic magnetic nanomaterials PU/MgFe,0,/RGO/PDMS,
PU/MgFe,0,/PDMS and PU/MgFe,0,/RGO/SO, PU/MgFe,0,/PDMS.

As a result of research into new superhydrophobic magnetic nanomaterials,
a positive effect has been obtained from the use of RGO in a superhydrophobic
magnetic sponge to increase the absorption capacity of oils and various organic
solvents. The resulting RGO-based superhydrophobic magnetic nanomaterials
exhibit 1) excellent mechanical/superhydrophobic properties; 2) the ability to
repel water while absorbing oil and organic liquids of varying densities well (i.e.,
absorbency 12-36 g/g PU/MgFe,0,/RGO/PDMS  and  16-44 g/g
PU/MgFe,0,/RGO/SO), as well as increased separation efficiency up to 99%; 3)
reusable for removing oil and organic solvents for more than 35 cycles; and 4)
easy separation from water using a magnet. The resulting new nanomaterials
PU/MgFe,0,/RGO/PDMS and PU/MgFe,0,/RGO/SO prove to be promising
candidates as reusable sorbents for oil collection and can also be used as a
hydrophobic filter due to their excellent mechanical properties.



All these data highlight the potential of using these new superhydrophobic
magnetlc nanomaterials to treat contaminated water and refinery wastewater.

During her doctoral intership, Rabiga Kudaibergenova was able to carry out
high-quality theoretical and experimental work and proved to be a highly
qualified specialist in the field of chemistry of sorption materials. As a result of
her research, 2 articles were published in international journals with a high
impact factor (International Journal of Environmental Science and Technology,
IF=3.1, Coatings, IF=3.4), as well as 1 abstract in the 5" International Conference
on Nanomaterials, Materials and Manufacturing Engineering (Tokyo, Japan), the
materials of which were published in the Materials Science Forum, which is
indexed in the Scopus database. Patent No. 8437 for Utility Model of the Republic
of Kazakhstan was received.

Rabiga Kudaibergenova is very motivated and worked hard. She was
appreciated by all members of the laboratory.

Based on all these informations, | warmly recommend that Rabiga
Kudaibergenova’s PhD dissertation be submitted for public defense.

CNRS research director at University of Lorraine, Nancy, France

Dr. Céline FROCHOT
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OT3bIB

3apy0e))HOro Hay4HOIro KOHCYJIbTaHTa Ha JAUCCePTALMOHHYIO paboTy
Kynaibeprenosoii Paburu Mycanaposrsi Ha TeMy «CHHTe3, MoaM(HUKaLMsA 1
XapakTepucTHKa CynepruapopoOHbIX MAarHUTHBIX HAHOMATEPHAJIOB Ha OCHOBE
BOCCTAQHOBJIEHHOI'O OKCH/IA rpadyeHa B KauecTBe BHICOKOCEIEKTUBHBIX 1
nepepabaTbiBaeMbIX COPOSHTOB IS OUMCTKH CTOYHBIX BOJ», NPEICTaBIEHHOM Ha
coMCKaHHe cTeneHu aokropa ¢punocoduu (PhD) no crnetmanstocti 8D0S311 -
«XUMHUS»

Hucceprauuonnas pabora P. KypaiibepreHoBoil mnocpsiieHa H3y4YeHUIO
cyneprupooOHBIX MAarHMTHBIX ~HAHOMATEpPMAJIOB HAa OCHOBe rpadeHa,
UCTONb3YeMbIX B OYHCTKE CTOYHBIX BOJA OT He)THM U OpraHM4YecKux
pacTBOpHUTENEii.

Ilenblo naHHOMN paGoTHI ABISETCS MOMydYeHHE HOBOTO CynepruapopobHOro
HaHoMaTepHana Ha ocHoBe RGO, maruutbix HY MgFe,O4 1 PDMS nin SO kak
BBICOKOCEJIEKTHBHOIO M TiepepabaThiBaeMoro copOeHTa sl OYMCTKH BOJbI OT
He()TH U OpraHU4eCKHX PaCTBOPHTEIEH.

B 5T0ii paboTe JOKTOPAaHT CHHTE3MpOBAl HOBbIE IepepadaTbiBaeMble
cyneprupodoGHble MArHUTHbIE HaHOMaTepuansl Ha ocHoBe RGO, HY MgFe,O4
1 PDMS uau SO a1st celleKTUBHOM copOLuK He(TH/OpraHM4ECKUX pacTBOPUTEIEeH
M3 CTOYHBIX BOJ.

B pesyiabTaTe HCCIENOBaHHMII HOBBIX CYNEPrHAPO(POOHBIX MarHHTHbIX
HAHOMATEpHAJIOB TOJyYeH MOJIOKUTENbHbIH pdekT oT ucnonp3oBanis RGO B
cynepruapodo6HOii  MarHuTHOH ryGke Ui YBEIMYEHHMs MOIIIOLIAIOLIEH
CIIOCOGHOCTH Macesl M pasMYHBIX OpPraHMYecKuX pactBopureseid. IlomyuenHsie
cynepruapoobHble  MarHWTHble — HaHOMaTepualbl — Ha  OCHOBE RGO
JIEMOHCTPUPYIOT 1) OTIMYHbIE MEXaHHYECKHE / cyneprunpo¢oOHble CBOHCTBA, 2)
CHOCOBHOCTh OTTAJKMBATh BOAY, B TO JK€ BpeMsl XOPOLIO BIHMTbIBas HE(Tb
opraHiyecKue KHUIAKOCTH Pa3IHYHON IUIOTHOCTH (T.€. BIMTbIBAIOLIAS CMOCOOHOCTD
12-36 r/r (PU/MgFe,0/RGO/PDMS) u 16-44 r/r (PU/MgFe,0,/RGO/SO), a
TaKKe MOBBIIEHHYI0 3((heKTUBHOCTh pasaenenus 10 99%), 3) BOIMOKHOCTH
MHOTOKPAaTHOTO ~ MCIIOJIb30BAHMs  JUIS  yAQlCHMsl Macjia M OpraHW4eCcKHX
pacTBOpUTEJIEH B TeYeHUe oonee 20 UUKIOB, U 4) Jerkoe OTAENIEHHE OT BOJIbI C
MOMOLIBIO MarHuTa. [TomyueHHbIE HOBbBIE HaHOMAaTepHasbl
PU/MgFe,0,/RGO/PDMS " PU/MgFe,0,/RGO/SO SIBJISIIOTCSI
MHOro06eIaloNMMI  KaHJMJaTOMH B KadecTBe COpOEHTa MHOropa3’oBoro
MCIosb30Banys 1 cOopa HeTH M MOXKET TaKKe WCIOJIb30BATbCs B KaueCcTBe



ruapodobHoro ¢uabTpa Onarogaps CBOMM MPEBOCXOAHBIM  MEXaHMYECKHM
CBOMCTBaM.

Bee 3TH 1aHHbIE TOYEPKUBAIOT BO3MOXKHOCTh MUCIOJIB30BaHHSA ITHX HOBBIX
cynepruapodo6HBIX MarHHTHBIX HAHOMATepUaloB JUisi OYHCTKH 3arps3HeHHOM
BOJIbI M CTOYHBIX BOJ He(TenepepabaTbiBalOIMX 3aBOOB.

Bo Bpems yueGbl B noktopantype P. Kynaiibeprenosa cMorjia KaueCTBEHHO
BBITIONIHUTH TEOPETHUECKHE M dKCTepUMeHTabHble paboThl M mposBHia cebs
BHICOKOKBANH(UIMPOBAHHBIM CIEUMATUCTOM B 06JacTH XMMHMHM COPOLIMOHHbIX
matepuanos. [1o pesynbTatom MccneoBanus Gbuiv ory6JIHKOBaHbl 2 CTaThH B
MEKIlyHapOHBIX JKypHasaX ¢ BbIcOKMM ummakT dakropom (International Journal of
Environmental Science and Technology, IF=3.1, Coatings, IF=3.4), a Takxke I
Te3nc B 5-M MexyHapoaHOM KOH(pepeHLHH 10 HaHoMaTepraiam, MaTepuaiaM U
TexHonornu npoussoactsa (Tokuo, SImoHMs), MaTepuasbl KOTOpOro ObUIH
omy6nukoBaHsl B Materials Science Forum xotopwiii unzekcupyercs B 0Oase
Scopus.

OcHOBBIBasICh Ha BBILICH3NIOKEHHOM, pekoMeHayio u4ToObl PhD amccepranus

Kynaiibeprenosoii PaGurn MycanapoBisl Gbl1a NpeicTaBieHa Ha MyOIM4HYyIO
3aLLUTY.

PhD, JlupexTop no uccnenoanusim HI{THA
Cenun ®@poror

HNmeeTcs neyarts

[lepeBoa ¢ aHTIMHACKOrO S3bIKA HA PYCCKMI S3bIK BBIIONHEH nepeoaunkoMm Kpipbac Bepeke
Kypman6aiikbi3el yaoctoBepenue auunoctd Ne 040180509 Beimano MBJ] PK 01.06.2016 r.

UNIVERSITE
DE LORRAINE

Tpndue  Gepene  Ffriced wS P TS



JlBanuaTh BOCbMOE (heBpasist ABe THICAUM JABALATH YETBEPTOro roJa.

S, KyartoBa AiiHapa Hasitynaesna, wnorapuyc JKambGwuickoro

HoTapuanbHOro okpyra JKamObuickoii o6nactu, Pecny6Gimku Kazaxcran,

rocysapctBeHHas JuueH3us 3a Nel5020876 ot 30.11.2015 roxa, BbimaHa

MununcrepctBoM  tocTUUMK  Pecniybnuku  KazaxcraH, CBHAETENLCTBYIO
MOUTMHHOCTB MOANHUCH NepeBoumka rp. Kpipbac bepeke Kypman6aiikpizbl.

JIMYHOCTh MEepeBOMYNKA YCTAHOBIIEHA, JIEECTIOCOOHOCTh M MOJTHOMOUMS

MPOBEPEHBI.
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