REVIEW
- from the foreign scientific supervisor

Doctor of chemical Sciences, Urakaev Farit

For the thesis of Natalya Viadimirovna Khan
“preparation and application of micro-/nana-structures based on sulfur and silver halides”
submitted for the degree of Doctor of Philosophy (PhD} in the specialty “6D072000 —

. Chemical Technology of Inorganic Substances”

The production of new photocatalysts and antimicrobial agents is a promising direction in
modern science and technology. Moreover, if the material is capable of showing both
‘photocatalytic and biological activity, then these materials can be used in obtaining alternative
energy sources, water purification, pharmaceuticals, agriculture and other fields. Today there is
a sufficient number of such materials, however, no studies have been conducted before in the
production of materials based on sulfur and silver halides.
| Natalya Khan's thesis is devoted to the preparation of micro-/nano-structures based on
sulfur and silver haiides (S/AgX, X=Cl, Br, 1) and their subsequent application in the
- photodegradation of organic dye {Orange I} and pathogenic strains of microorganisms
(Staphylococcus aureus ATCC 6538-P, Candida albicans ATCC 10231 Fscherichia cofi ATCC 8739,
Pseudomonas aerugin.osa ATCC 9027 and Erwinic amylovora). This work has scientific
significance, since the objects of research are systems that have not been previously obtained.
The studied micro-/nano-structures were obtained by means of solvothermal synthesis using two
techniques of sulfur deposition at room temperature and dilution with water. The systems have
been fully studied using modern physico-chemical analysis methods.

According to the results obtained, the candidate of a scientific degree managed to
develop a synthesis technique and study the products for the manifestation of photocatalytic
and biological a-ctivity. The effective compositions of micro-/-nano-structures were identified, in
which the previously mentioned properties were manifested to a greater extent. In addition, the
study data formed the basis of 9 publications (two publications in journals included in Scopus
databases, three publications in scientific journals recommended by the Committee for Quality
Assurance in the Field of Education and Science of the Ministry of Education and Science of the

Republic of Kazakhstan, one patent for a utility model of the Republic of Kazakhstan and three



abstracts at international conferences), which indicates the scientific importance and relevance
of the work.

Natalya Khan has shown herself to be a young scientist with great promise. During the
work on the thesis, she showed such qualities as high level knowledge, responsibility, punctuality
and independence. In accordance with the foregoing, | strongly believe that the thesis work of
Natalya Vladémirovna Khan meets all the requirements for PhD thesis and it can be recommended

for defense in the specialty “6D072000 — Chemical Technology of Inorganic Substances”.

Foreign scientific supervisor:
Doctor of chemical sciences
V.S. Sobolev Institute of Geology 7

and Mineralogy SB RAS, Russia F.Kh. Urakaev
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OT3hIB
3apy0esKHOT0 HAYTHOr0 PyKoBoauTeNd, JoKTopa XMMHYECKHX HAYK
VYpaxaera ®apura va quccepranuio Harausu Bnajumuposnbr Xan
Ha temy «IlosryHeHne u npuMeHeHHe MUKPO-/HAHO-CTPYKTYP HA OCHOBE
rajoreHuxoB cepedpa U cepoby, MPENCTABIEHHYIO HA CONCKAHNE YUEHOI cTeNeHH J0KTOpa
tunocodpnu (PhD) no eneunansHocrn «6D072000 — XumMudeckast TeXHOJIOTHSA

HEOPraHH4Y¢CKHX BCIIECTBY

[Tpou3BOACTBO HOBBIX (JOTOKATANM3ATOPOR M NPOTHBOMMKPOOHBIX CPENCTB SABMIACTCH
[EPCIIEKTUBHBIM HAIIPABJICHAEM B COBPEMEHHOM Hayke M TeXHHKE. boyiee Toro, eciid MaTepHain
crnocofeH NPOABASTE KakK (OTOKATANMTUYECKYIO, TAK U OHONOIMHECKYH) @KTHBHOCTh, TO 3TH
MATepHaNbl MOTYT OBITH HMCITOJIB30BAHBI B TTQITYYEHWH a_nBTepHaTHBHEDi HCTOUHWUKOB SHEPTHH,
OUYMCTKE BOABI, (hapMalEeBTHKE, CEILCKOM X03sicTBe U Apyrux obnacTax. CerogHs CylLECTBYET
JOCTATOUHOE KOJIMMECTBO TAaKHX MAaTEpHaloB, ONHAKO paHee He TPOBOMIJIOCH HHMKAKHX
HCCICNOBaHUH 10 IPOU3BOACTRY MAaTEPHAIOR Ha OCHOBE FAJIOFEHUIOB CEPHI U cepelpa.

Huccepramus Hartarsn XaH MOCBANIEHA NMONYYEHHIO MHKpPO-/HAaHO-CTPYKTYP Ha OCHOBE
rasiorenuios cepebpa u cepsl (S/AgX, X=Cl, Br, I) u ux nocneayromeMy IpEMEHEHHIO IIPH
(horonerpagaunn  opranmdeckoro kpacutens (OpamkeBbii II) W MAaTOTEHHBIX INTAMMOB
(StaphylococcusaureusATCC 6538-P, CandidaalbicansATCC 10231 FEscherichiacoli ATCC
8739, PseudomonasaeruginosaATCC 9027 and Erwiniaamylovora). Hawnas pabora uMmeer
HAy4HOE 3HAYMMOCTh, MOCKONBbKY OOBEKTAMM HCCIE/IOBAHUS SABNIAIOTCS CHCTEMEI, KOTOPEIE
panee tmonyueHel He OvutH. Mecrmepyemble MHKpPO-/HAHO-CTPYKTYPH! OBUIH TIOAYUEHB C
IOMOIHBIO COABBOTEPMHUECKOrO CHHTE3a € WCIOJL30BAHHEM [BYX METOZOB OCAKICHUR CEPBbI
TIPH KOMHATHOH Temriepatype H paszbasierus BomoH. CHCTEMEI OBUTH TIONHOCTBIO M3YHEHE! C
MCIIO/Ib30BAHUEM COBPEMEHHBIX METO0B (PU3HKO-XUMHUYECKOTO aHATH3A,

CornmacHO TIONYYeHHBIM pE3yNbTaTaM, KaHAWOATy HaydyHOH CTENeHH YAAToCh
paspaboTath METOAMKY CHHTE3a M M3YYdTh [pPOAYKTHl HAa [PEAMET [IPOSABICHHS
doTokaranuTHyeckoW W OHONOTHHECKOW aKTHBHOCTH. bBeumi  onpejenexsl  3hdexTHBHBIE
KOMIO3HLHH MHKDPO-/-HaHOCTPYKTYP, B KOTOPBIX PaHEe YIOMAHYTHIE CBOMCTBA NPOSB/SIIHCH B
Ooneirelt crernenn. Kpome Toro, maHHEIE HCCIENOBAHMS JIETIH B OCHOBY 9 myGiwkauui (aee
nyOnuKalMK B XXypHanaX, BKIIOYEHHBIX B Ga3shl JaHHBIX Scopus, TpH IyGIHKANMH B HAYUHBIX
KYpHaNax, peKOMEHIOBAHHBIX KoMHTeTOM 110 ofecrreueHnio KadecTa B obmacTH obpa3oBaHnus
M Haykn Munucrepcrsa ofpazopannst u Hayku Pecnybnuku Kasaxcrad, OOUH NaTeHT Ha
nonesnywo Monens Pecnybnuxm KazaxcraH w TpH Te3wca HOKNANOE HA MEXIYHAPOIHBIX

KOH(QEPEHIHAX), YTO CBUAETEABCTBYET O HAYUHON 3HAYUMOCTH U AKTYANBHOCTH PaGoThL.



Haranss XaH mpossuna cefs Kak MoJOHOH yYeHBIH ¢ GoibuMH nepcnekTasamu. Bo
BpeMs paGoTHI Haj JuccepTanuell OHa NpPOSBHNA TAaKue KadecTBa, Kak BBICOKMH yPOBEHB
3HAHMH, OTBETCTBEHHOCTH, IYHKTY&IBHOCTH H  HE3aBHCUMOCTB. B COOTBEeTCIBHH ¢©
BBILIIEH3IIONKEHHBIM, S TBEpPIO YOexeH, uto auccepraniontas pabora Hatanen BrannuMupoBHe!
XaH COOTBETCTBYET BCEM TpeOOBaHMAM, NMpeAbsBIseMbIM K aucceprauuuPhD, u oHa MOMNET
BLITh PEKOMEHIOBAHA K 3amuTe 10 crienuanbHocTH «6D072000 — XuMuueckas TEXHONOTHS

HEOPraguyeCcKX BEIICCTEY.

3apybeskuntii HAYUHBIIT pYKOBOJAMTEND!
JoKTOp XUMUYECKUX HAYK
HMHCTHTYT reosIoTHH H MHHEPAJIOrHH HM.

Cobonea CO PAH /moanuck umeercsn/ /meuars nMeeresn/ . Ypakaes




A, Kensxeraesa JInana CepukGomosna, VHH 890416450513, (ymocroBepenue
maunoctd Ne 037494459, spinano MBJT PK or 02.02.2015 . AercrBuTenbHO 10 01.02.2025 r.),
HaCTOAIMM [IOATBEPHKIAIO, YTO MAHHEIA TEPEBOXN SIBISETCHS TOYHBIM IIEPEBOJIOM JTAHHOI'O
AOKYMEHTA M COOTBETCTBYET CONEPIKAHHIO OPHIHHANA IOKYMEHTA.
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UM «TRANSLATION SERVICES PRO»
XCHMUH 890416450513
Kewxertaesa Ouana
Ayaapmawbrlﬂepeaouumx
Cor: +7 747 580 89 48

«OIMHHA/IIATOCY MapTa JBE ThICSYM JBAlUATh TPEThEro roma s, Mycaraesa Alirepum
MaxkcaToBHa, HoTapuyc ropoza AIMathl, IeHCTBYIONHI Ha OCHOBAHMH AuLeH3HH No21015 147,
BBIAHHOW ~ Muuncrepersom  FOcTHimu Pecniybymxn  Kasaxcram ot 15.04.2021 roza,
CBHJICTEJILCTBYIO MOAJIMHHOCTD MONUCH NepeBounka KenskeraeBoii Juanbr Cepuk6010BHBL.
JIT9HOCTS TepeBoUNKa YCTaHOBIIEHA, IeeCIOCOGHOCT 1 MOJTHOMOYHS NTPOBEPEHEL.

3aperucTpupoBaHo B peectpe 3a No ﬁ

Bsbickana cymma cornacuo cr. 30 . 2 3akona PK «O Horapuare»
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HoTapmaTTblk, ic-apexkeTTiy Biperei HOMIpI / YHUKaNbHbIA HOMED HOTap1anLHoro A



