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The subject of the thesis work, performed by Y. Y. Kedruk, is low-temperature synthesis
methods of wide-band-gap semiconductor materials and study of the functional properties of the
obtained samples.

In recent years, considerable attention of the scientific community has been focussed on low-
cost synthesis technologies, which allow controlling the structure, morphology and physical
properties of nanostructured materials. Y. Y. Kedruk work dealt with the synthesis on zinc oxide
and composites ZnO/CuQ nanoparticles; these have a high potential for application in devices
essential for the green energy transition such as solar cells, fuel cells and batteries.

To prepare zinc oxide nanostructures with tailored morphological, structural, and physical
properties, Y. Y. Kedruk used chemical precipitation methods and thermal decomposition
methods. These methods have the advantage of being low-temperature and low-cost synthesis
methods, and thus industrially scalable.

ZnO nanorods and nanocomposites ZnO-CuO were synthesized by chemical precipitation
in solution. Y. Y. Kedruk optimized the growth conditions by monitoring the morphology and
crystallographic structure of the obtained nanostructured oxides using state of the art experimental
characterization techniques. The structural, optical, and photocatalytic properties of samples were
investigated and the best synthesis conditions identified.

The novelty of Y. Y. Kedruk's work consisted in the determining of the technological growth
conditions of micro- and nanocrystalline oxide semiconductors with desired properties and
investigation of photocatalytic activity, morphology, electrical and structural properties of
synthesized samples.

Based on the online discussion I had with Y. Y. Kedruk during her thesis work and
proofreading the manuscript of the scientific paper she published, Y. Y. Kedruk worked as an
extremely conscientious, thoughtful and mature researcher able to clearly define and articulate the
goals and scientific tasks, deeply comprehend and analyze the results, identify the necessary
research steps and methods to achieve the pre-set goals. The author performed significant research
work in the field of nanomaterials and nanotechnology, and she obtained and analyzed interesting
novel results.

The thesis tasks formulated by Y. Y. Kedruk were all completely achieved. The scientific
results were clearly analyzed and exposed. In my opinion, the thesis by Kedruk Y.Y. fulfils all the
conditions for gaining the PhD degree in Nanomaterials and Nanotechnologies; therefore, it is
recommended.
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OT3bIB
HAYYHOI'O PYKOBOJUTEJIA

Ha auccepranuio Keapyk Esrenus IOpseBHbI
Ha Temy: «HuskoTemnepaTypHbIii cHHTE3 H (PyHKIIMOHAIBHBIE CBOHCTBA
IIMPOKO30HHBIX M0JIYIIPOBOJHUKOBBIX MaTePHAJIOBY,
NpeICTABJIEHHOI Ha COUCKAHUE cTeneHu nokTopa ¢puiocoduu (PhD)
no cnennaasHoctu: 6D074000 — «HanomaTepuasibl 1 HAHOTEXHOJIOT HI

MeTompl HHU3KOTEMIIEpATYPHOTO CHHTE3a HAHOCTPYKTYPUPOBAaHHBIX IIMPOKO30HHBIX
HOJYyIPOBOJHUKOBBIX MaTEepHaoB W (YHKIHOHAJIBHBIE CBOWCTBAa ITONYYEHHBIX OOpa3loB
SBISIIOTCS IIpeAMETOM uccienoBanus, mposoaumoro Kenpyxk E.1O.

B nmocnemame rompl  3HAUMTENBHOE  BHUMAHUE  HCCIENOBATENIed  IPHBICKAIOT
HHM3K03aTpaTHBIE TEXHOJIOTHH CHHTE3a, IIPUMEHSS KOTOphIe, O1arofaps pasMepHbIM dddexram i
OONBLION  yHEThHON TOBEPXHOCTH HAHOCTPYKTYPHPOBAaHHBIX MAaTE€pHAlOB, IOSBISETCS
BO3MOXXHOCTh YIpaBJIeHHs CTPYKTypoil u cBoicTBamu MarepuanoB. Keapyk E.JO. 6puin
IIOJIyYEeHBI U UCCIIEIOBAHBI TAKUE HAHOCTPYKTYPUPOBAaHHBIE MaTepHalbl, Kak OKCUI LKMHKA (ZnO)
u kommo3uTHele Marepuatsl ZnO/CuQO, wumMeromue BBICOKHM IIOTEHIMAl INPHMECHEHHUS B
SNIEKTPOHHBIX, ONTHYECKHX, MATHUTHBIX M TEPMOIJEKTPUUECKUX IMPUOOpax Ul COJHEYHOH H
BOJIOPOJHOH SHEPreTHKH, B TOIUIMBHBIX 3JIEMEHTaX U aKKyMyJTOpax.

Jlis cuHTe3a HaHOoCcTpykTyp okcupa IuHka Kenpyk E.JO. wucnonezoBana meron
XMMHYECKOTO OCQXICHUS M3 PacTBOpa U METOJ TEPMUYECKOro pasiloKeHHs. J[OCTOMHCTBaMH
3TUX METOJIOB SIBJISIFOTCS HU3Kas TEMIIEpaTypa CUHTE3a, HU3Kasi CTOMMOCTb, a TAK)KE BO3MOXKHOCTh
IIPUMEHEHUS B IPOMBIIIUIEHHBIX MacITabax.

MaccuBpl HaHocTepxHed ZnO m HaHOKOMIO3UTH ZnO-CuO OBUIM CHHTE3MPOBAHEI
MetogoM xummueckoro ocaxaenus. Kenpyk E. IO. ontuMusupoBaia ycinoBus pocTa Ui BCEX
HCIIOJIB3YEMBIX METOMOB, OTCIEXHBas MOPGOIOTHIO ¥ KPUCTALIOrpadHYEecKylo CTPYKTYypY
MOy YEHHBIX HAHOCTPYKTYPHBIX OKCHJIOB, UCIIONIB3Ysl COBPEMEHHBIE METOABI HcClenoBanus. [list
00pa3LioB C ONTHMAJIbHBIMHA XapaKTEPUCTUKAaMHU OBUIA MCCIIENOBAaHbl CTPYKTYPHBIE, OIITUYECKUE
U GOTOKATATUTHIECKUE CBOMCTRA.

Hogu3sna pabotsl Keapyxk E. FO. 3axmoyanace B OIpeNeeHUN TEXHOIOTHYECKUX YCIOBUR
pPOCTa MUKPO- ¥ HAHOKPUCTAIUIMIECKUX OKCHIHBIX ITOJIyTIPOBOJHUKOB C 3aJaHHBIMH CBOMCTBaMHU
U B HCCIIENOBAaHUH (POTOKATAIUTUYECKON aKTUBHOCTH, MOPQOJOTHM, JIEKTPUYECKUX U
CTPYKTYPHBIX CBOMCTB CHHTE3UPYEMBIX 00pa3IIoB.

OcHoBriBasicek Ha omiaiH-nuckyccuu ¢ Kenpyk E.JO. Bo BpeMs BbINONHEHHS €€
JIICCEPTAIMOHHOM pabOTHI U M3YYHB OITyOJIMKOBaHHBIE €10 Hay4HbIE CTaThH, MOXKHO CKa3aTh, 4TO
Kenpyk E. YO. nposiBuna cebs kak 10OpOCOBECTHBIN, BAYMYMBBIA U 3pEIIbI MCCIEN0BATENb,
CIIOCOOHBIM YETKO ompenenaTh W (opMyJTHUpoBaTh LENM M HaydyHblEe 33a4d, IIyOoKo
OCMBICIIUBATh M aHAJIM3UPOBATh MOJIyYeHHBIE PE3yJIbTAThI, OIpEIeNiTh HEOOXOAUMBbIE 3Talbl U
METOJbI HCCNIEA0BaHMs. ABTOD IIPOBENa 3HAYUMBIE HCCIIEI0BaHUs B 00JIaCTH HAHOMATEPHAIOB K
HaHOTEXHOJIOTHHl, €0 IOy YEHBI U IPOaHATM3UPOBAHbI HOBbIE HHTEPECHBIE HAYyYHBIE PE3YJIBTATHL.

Bce mnenmu nmuccepranmonHo# pabotel, chopmynuposanHsle Kempyk E. HO., 6pun
IOJHOCTBIO JOCTUTHYTHL. [loiyyeHHBIE HaydyHBIE pe3ylbTaThl OBUIM IPOAHATM3MPOBAHBI U
CHIeNaHbl COOTBETCTBYIOINKE BBIBOABL Ha Moit B3rmsan, muccepramus Keapyk E.JO. sBusercs
aKTyaJIbHBIM U 3aKOHYEHHBIM Hay4YHBIM MCCIIEJOBAaHUEM, a €€ aBTOP JOCTOMH COMCKAHMs CTENIEHH
nokropa ¢unocoduu (PhD) no cnenuansHoct « HaHOMaTepraisl 1 HAHOTEXHOJIOTHH ).
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