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REVIEW

Non-official 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
specialty 8D05311 (6D060600) - Chemistry.

This study explored the facile fabrication of novel recyclable superhydrophobic
magnetic nanomaterials based on reduced graphene oxide for selective absorption of oil
and organic solvent from wastewater. Our results have been published in the International
Journal of Environmental Science and Technology (Int. J. Environ. Sci. Technol. 2022, 19,
8491-8506; doi:10.1007/s13762-021-03722-3)

The resulting superhydrophobic nanomaterials PU/MgFe;0s/RGO/PDMS and
PU/MgFe204/RGO/SO, compared with other sorbent materials, indicate high potential
interest for practical applications for cleaning up oil spills and removing organic pollutants
from water surfaces. Within a short immersion time (20 sec), the new superhydrophobic
magnetic nanomaterials PU/MgFe.04/RGO/PDMS and PU/MgFe,0:/RGO/SO demonstrate
excellent absorption capacities for oil and common organic solvents (from 12 to 36 g/g and
from 16 to 44 g/g, respectively) while simultaneously repelling water (water absorption of
about 0.2-0.5%), as well as very high separation efficiency of oil and mixtures of organic
solvents / water (up to 97-99%), thereby providing a colossal economic effect .

The resulting new nanomaterials PU/MgFe204/RGO/PDMS and
PU/MgFe;04/RGO/SO are promising candidates as reusable sorbents for oil collection and
can also be used as a hydrophobic filter due to their excellent mechanical properties.

| believe that Kudaibergenova Rabiga’s PhD dissertation was submitted for public

defense.
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OT3bIB

Heoduumanbuoro nayuHoro koncynbTanTa Ha AuCCepTALHOHHYIO paboTy
Kynaiibeprenosoii Paburu na remy «Cunres, MoauduKaius 1 XapakTepucTuka
CynepruapooOHbIX MarHUTHBIX HAHOMATEPHAIOB HA OCHOBE BOCCTAHOBJIEHHOTO
OKCHZa rpadeHa B KayecTBe BbICOKOCEIEKTHBHBIX U TlepepabaTbiBaeMbIX
COPOEHTOB /ISl O4MCTKH CTOYHBIX BO», IPEJICTABICHHON HA COUCKAHHME CTENEHH
nokropa ¢unocopun (PhD) no cneunansroctn 8D05311 (6D060600) - «Xumus»

B 3TOoM uccnenoBaHMM  M3yueHO JIerKOe  M3rOTOBJEHHE  HOBBIX
nepepabaTbiBaeMbIX Cynepruapoo6HBIX MArHUTHBIX HAHOMATEPHAIOB Ha OCHOBE
BOCCTAHOBJICHHOTO OKCHZAa rpadeHa Ui CEeJeKTHMBHOIO MOIJIOIEeH!s HeDTH |
OpPraHWYeCcKOro paCTBOPUTENS M3 CTOYHBIX BOJ.

Hamm pe3ynsTaTthl ObliM OMyGIHMKOBaHBI B MeXIyHapOOHOM JKypHaje
9KONIOTHYeCKUX Hayk u TexHonoruu (Int.J.Environ. Sci. Technol.2022, 19, 8491-
8506; doi:10.1007/s13762-021-03722-3).

[Tonmy4yeHnnsle cynepruapododHsie HaHOMaTepHaIbl
PU/MgFe,O/RGO/PDMS u PU/MgFe,0/RGO/SO mo cpaBHEeHHIO C APYTHMH
copOHpYIOLIMME MaTepHUalaMy, yKa3blBaeT Ha BBICOKMH MOTEHUHAIbHBIA HHTEpPEC
IS TPaKTHYECKOrO MPUMEHEHHs Ul OYMCTKM pPas3jiMBOB HeQTH U ynaieHus
OpraHMYecKHX 3arps3HMTENed C BOJHBIX IOBEPXHOCTEH. B Teuenue KopoTkoro
BpeMeHH morpyxenus (20 cex) HOBbIE cynepruapopodHble  MarHUTHbBIE
HaHOMaTepHalbl PU/MgFe,0,/RGO/PDMS H PU/MgFe,0,/RGO/SO
JEEMOHCTPHPYIOT OT/IH4HbIE A0COPOLMOHHbIE CIIOCOOHOCTH IS HEYTH U OOBIYHBIX
OpraHu4ecKux pactBopuTened (ot 12 no 36 T/r u or 16 no 44 r/r) npwu
OJIHOBPEMEHHOM OTTAJIKHBaHWH BO/bI (Bomonornowmenue oxono 0,2-0,5 %), a
Takke oueHb BbIcOKas A((PEKTHMBHOCTb  pa3/iesIeHus HepTH U cMeceid
OpraHMYecKHX pacTBOpUTENeH / BObI (110 99%), TeM caMbIM, 1a€T KOJIOCCAJIbHBIH
IKOHOMMYECKHUH IDPEKT.

[TonyyeHHble HOBble — HaHOMAaTEpHAIbI PU/MgFe,O,/RGO/PDMS  wu
PU/MgFe,0/RGO/SO sBnsioTCs MHOT000eIaoIMMH KaHAUAATOMH B Ka4yecTBe
copbeHTa MHOropa3oBOro HCIOJIB30BaHUS JUIA cbopa HedTH M MOXET TaKxe
Mcronp3oBaThcs B KadectBe ruapodobHoro ¢uibTpa Onaronaps  CBOMM
NMPeBOCXOIHBIM MEXaHMYECKHM CBOHCTBaM.

S, cumraio uto mpeictaieHHas PhD muccepraums KynaiiGeprenooii
PaGuryu GbuTa npeCTaBIeHa Ha MyOJHYHYIO 3aLUTY.

Jlouent Yuusepcurera JlorapuHru,
Hauncn, ®@panuus noonuce PhD Camup Auepap
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JlBanuare BocbMoe (eBpajis 1Be ThICSYM ABA/ALIATh YETBEPTOrO ro/a.
S, Kyarosa Aiinapa HastynaeBna, wnortapuyc KamGblickoro
HoTapuanabHoro okpyra JKamObuickoit obsactu, PecnyGnuku Kazaxcraw,
rocyaapcTBeHHas JuueH3us 3a Nel5020876 or 30.11.2015 ronma, BbigaHa
MunucTepcTBOM  1ocTHIMKM  Pecnybnukn  Kazaxcrad, CBUAETENbCTBYIO
MOUVTMHHOCTb MOANHUCH nepeBoaunka rp. Kpipbac bepeke Kypman6aikpi3bl.
JIAYHOCTH MEPEeBOJUMKA YCTAHOBJICHA, J€ECTIOCOOHOCT M TTOJHOMOYMS
NpOBEPEHBDI.
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