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Review

of the Foreign Scientific Supervisor to dissertation work by Seitzhanova Makpal Azizovna, having the title
“Synthesis and application of membrane technology for desalination of seawater”, presented for the Degree
of Doctor of Philosophy on a speciality 6D074000 — Nanomaterials and nanotechnology.

I am submitting my feedback and judgement on the dissertation work of Seitzhanova Makpal Azizovna,
presented for the degree of Doctor of Philosophy (PhD) in the speciality 6D074000 - Nanomaterials and
Nanotechnology, as her Foreign Scientific Supervisor.

The title of the thesis is “Synthesis and application of membrane technology for desalination of seawater”.
Part of the scientific work of her PhD program has been performed during the internship of Makpal in
Naples (Italy), in some laboratories related to my research activities (at the University of Naples and at
Institute for Combustion Research).

The main issue of the work concerns the synthesis, from rice husk, of graphene-based membranes, their
characterization, and their possible application for desalination of seawater.

The choice of research interest and related methods is appropriate for a high-level PhD thesis. In my
opinion, the dissertation work was carried out in accordance with the research program of the Ministry of
Education and Science of the Republic of Kazakhstan.

The problem of desalination of seawater is currently attracting a great interest, since it represents the most
promising method to match the increasing demand of fresh water. The thesis work is very effective, in its
first part, in contextualizing the issue of water desalination, describing the recent advances and the limits of
some current technologies, and therefore providing a strong motivation of the performed research.

The fabrication process of the membranes has been accurately described. In addition, the issue of the
choice of the most suitable preparation process was faced, by performing chemical and physical
characterization of the membranes. The membranes were tested with different salts, exhibiting encouraging
results. I would also like to mention the fact that the social and economic aspect of the whole research frame
were not neglect in the dissertation.

In my opinion, the performed work successfully achieved some important results:

- synthesis of graphene from rice husk and graphite;

- realization of basic characterizations of materials, to get information on the produced materials as well as
to discriminate the most suitable fabrication method;

- realization of membranes based on the developed materials;

- test of desalination capability of such membranes with different salts.

Besides the dissertation, I also had the opportunity to interact with Makpal during her work in Naples, and
[ appreciated her hard-working and skills.

Considering the performed work, the scientific novelty and the significance of the achieved results, I
conclude that Seitzhanova Mapkal Azizovna's dissertation “Synthesis and application of membrane
technology for desalination of seawater” fully complies with the international scientific requirements for a
doctoral dissertation for the degree of Doctor of Philosophy [PhD] on the specialty 6D074000 —
Nanomaterials and nanotechnology, and I recommend it for defence.
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PELIEH3 WS

3apy06exKHOro Hay4yHOro PYKOBOJAMTEA K JMCCEePTALMOHHOl padoTe CelTKaHOBOM
man AsuzoBHpl, Ha Temy «CuHTe3 H TPHUMCHEHHC MeMOpaHHO# TEeXHOJIOTHH s
QIMHA3AIMS MOPCKOH BOJBI», TPEICTABICHHOH HA COMCKAHHUE yUEHO} CTeNeHH TOKTOpa
JUIIOCODCKUX HAYK TIO CHICLHANBHOCTH 6D074000 - Hanomarepuanbl ¥ HAHOTEXHOJIOTHH.
$1 mpeAcTaBIIsIO CBOM OT3BIBBI M CYHICHHA O JEccepTalMOHHO paboTe CelTKaHOBOH
Maxknan A3H30BHbI, [IPE/ICTABIEHHON Ha COUCKAHNME y4eHOil cTerneHH JO0KTOpa unocodcrux
HAYK MO CIENHAIBbHOCTH 6D074000 - Hanomartepuansl n HaHOTEXHONOrHA B KadeCTBE €€
3apy0eKHOTO HAY4YHOrO PyKOBOAHTEI. Tema muccepranmu: «CHHTE3 H [PHMEHCHHUC
MeMOpaHHOI TEeXHOJIOrHH JUId JecamHHu3aIns MopcKoit Bojb. HacTh HayuHOH paboTbl ee
JIOKTOPCKOit TporpaMmel Oblia BBINOJIHEHA BO BPEMi craxkuposku B Heamorne (Uranus), B
nabopaTopusx, CBA3AHHBIX C MOeli  HCClIeI0BATEIbCKOM IeSTeIBHOCTBIO (B YHHBEPCUTETE
Hearoust i B VIHCTUTYTe HCCIIEIOBAHUI FOPEHHS). OcHOBHOIT Bompoc pabOThI KAcaeTCs CHHTE3A
§3 PUCOBOl IuenyXu memOpaH Ha OCHOBE rpadena, UX XapaKTepPUCTHKH H HX BO3MOXKHOIO
TIIPUMEHEHHUs ULl ONPECHEHHUS MOpCcKOif BOABL BBIGOp HCCIIENOBATENBCKOrO HHTEPECA u
CBSI3AHHBIX ¢ HHM METOZOB TOJIXOHT JUlsl KAHANaTCKOH CCepTalii BEICOKOro ypoBHs. Ha moii
B3NS, AMccepTaidoHHas pafoTa MNpOBOAMJIACE B COOTBETCTBHH € HCCIIE0BATENbCKOH
nporpammoii  MunucrepeTsa ofpasoBaHHsl W HayKH PecniyGmukn  Kasaxcran. [lpodnema
OTIpEeCHEHHSI MOPCKOH BOZBI B HACTOSIIEE BPEMS BBI3bIBAET OOJIBIION MHTEPEC, MOCKOIbKY OHa
npescrasnser coboi Handoee NepCIeKTUBHBIH METOJ| ISl YIOBJIETBOPEHHS PacTyLIero crpoca
HA TpecHyilo Boay. JuniomHas paGota B CBOeii MEpBOH 4aCTH OHCHb sdpdexrusHa UL
KOHTEKCTYATH3allul 1POG/IeMBl ONPECHEHUsS BOJBL, OIMHCAHMA [OCHEIHHX JOCTHIKEHHH U
orpaHHyeHHil HEKOTOPBIX COBPEMEHHBIX TeXHOJIOTHI H, Ce/I0BaTeNBHO, o0eceueHus CHIbHOH
MOTHBALLH TIPOBOJUMBIX HCCIIEOBAHUH. [Iporecc U3roTOBJICHHS mMeMOpan ObUT TOYHO OIMHCAH.
Kpome TOro, BCTal BOMpPOC O pifope Hanboee MOAXOASLIEro Mpouecca MpHIOTOBICHUA,
BBINOJIHIB XHMHUYECKYIO H (DU3HUYECKYIO XapaKTCPUCTHKY memOpan. MemOpaHb! ObUIH HCTIBITAHDI
¢ Pa3sIUYHBIME COJSIMH, JEMOHCTPHPYA o6HaNeKNBAIONIME Pe3ysIbTaThl. 1 TaKKe XoTen Obl
OTMETHTH TOT (JAKT, YTO COUMAIBHBIH H AKOHOMUYECKHil ACIeKT BCeH HCCiIeIoBaTeNbCKOM
CTPYKTYpbl He ObUT OcTaBIeH Oe3 BHUMAHH B JIACCEepTALH.

Ha Moii B3[VISIL, BBIIOJIHEHHAS paboTa yCIeHO JOCTHIIA HEKOTOPBIX BKHBIX pe3yJIbTaTOB!
- cHHTe3 rpadeHa U3 puCOBOH LICITYXH H rpaduTa;

- peanusalu OCHOBHBIX XapakTepHCTHK MaTepuajos, MOJIYUCHHE HHQ)OpMaHHH 0 MPOU3BOJIUMBIX
mMarepHanax, a TaKKe BbIﬁOp manboJiee oJAXOIAIIEro MeToAa M3TrOTOBJICHHS,

- peaju3anusd MCM6paH HAa OCHOBE MOJIYUYCHHBIX MaTeprualoB;
- HCITbITAHHE Ha OIIPECHUTEIIBHYIO CrocoOHOCTL TAKHX MeM6paH C pa3IHIHbIMHA COJIsAIMH.

[ToMHMO JMCCEpTALIMN, Y MEHs TaKke ObLIa BO3MOKHOCTE noobmareed ¢ Maknan Bo Bpems €
paGoTsl B Hearmone, # 5 BLICOKO OLCHUI €€ Tpyno/I00He ¥ HABBIKA. YUHTBIBAS BBITOIHCHHYIO
paGoty, Hay4HYIO HOBH3HY W 3HAYHMOCTD JIOCTHTHYTBIX Pe3y/IbTAaTOB, S MPHIIEN K BRIBOLY, {TO



muccepranusi  CelTkaHoBOH Maxkman Asu3oBHel «CHHTE3 H TNPHMCHCHHE MeMOpaHHbIX
TeXHOJOTHH /Tl AeCATHHH3ALMA MOPCKOH BOBD) MOTHOCTBIO COOTBETCTBYET MEXKAYHAPOAHBIM
HAy4HBIM TpeOOBaHHAM K JOKTOPCKO#i JHCCepTalii Ha COMCKAHMC YYEHOW CTEreHH AOKTOpa
nayk. JlokTop dunocodekux HayK [PhD] mo crennanbHOCTH 6D074000 - Hanomarepualibl H

HanoTexHOIOI'HH, U A PEKOMEHIAYIO ero Juis 3alluThl.

Jloxtop PoGepro [u Kanya

TlocTosHHbI (IITATHEIH) HCCIE10BaATEb

na kabeape Gusnky uM. [laHIHHA E.»

HearnouTaHcKkoro ynusepcutera «Peepuko II» (Heamons, Uramis)

/Tloanucs/
/Kpyras redaTh Y HABEpPCHUTET Henana ®enepuko 11, Gu3nyeckui daxynbTet/




PecnyGanka Kasaxeran, ropoa Aamarbl,

JIBaguaroe gexaldps ABe ThiCSYH ACBATHAALATOrO roja.

[lepeBon TekcTa ¢ AHIJIHMHCKOrO H HTAJILIAMCKOrO s3bIKA Ha pyccKkHii fI3bIK
BBINOJHEH M3BECTHBIM MHE IMePeBOAYMKOM MEPEeBOAUECKOro areHTCTBO UT wlabal:
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Pecny6auka Kasaxcran, ropoa Aiamarel, Asaiuaroe Aexadps -'-' ST 52
AEBSITHAZLIATOrO roja.
g, LleiHbiOaes  AnuGex AKbINOEKOBMY, YACTHBI HOTapuyc ropojaa AJMathl,
AeHCTBYIOIMIH HAa OCHOBAHWHM rocyfapeTBeHHoi nuuensnn Ne 15014464 ot 05 asrycra
2015 ropma, BblZaHHoM ~MunucrepcrBom roctuumu  PecnyGnukn - Kasaxcran,
CBM/ETENBCTBYIO MOAJTHHHOCTb MOANWCH, CAEJAHHOH H3BECTHBIM MHE MEPEBOAYHKOM
BerumGerosoii  Aiinyp BonbicbekoBHoil. JInuHOCTb, NOAMKMCABIIEr0 AOKYMEHT
YCTAHOBIIEHA, 1eecrocOOHOCTh H MOJHOMOYHS €ro NpoBePeHbI.
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3apernctpuposano B peectpe 3a Ne S 17 f-“‘i}%";!‘ﬁf’ﬂe_k
BabickaHo cornacHo c1.30 n.2 u ct. 30-1 \

3akona PK «O HoTapuate»

.

Y o

WAy,
73

sNMKae
Kasake,o

64 B,

I it
AN

g
5 A

oy

4 lo &
N LY -
DN st Lo ol
A “ﬁ’«,‘;%\:\’n"n‘n’/r%.g'ﬁ :

- Clqwmw'u e WO e Ve




