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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Indp cneuniasnizoBaHoi BYU€HOi pasu (pa30Boi CIeniaizoBaHOi BYUEHOI pagu): /126.190.01
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:

Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10
BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: THCcTUTYT (isnuHoi ximii im. JI.B.[Tucapskescbkoro HAH
Ykpainu

Kopg 3a €IPIIOY: 05417213

MicuesnaxomerHﬂ: 03028, Kuis, np.Hayku,31

dopma By1acHoCTI:

Cdepa praBJIiHHﬂZ HaujonanbHa akageMisd HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTuyHHUX pyOpHK: 31.15.39

Tema gucepranii:

1. ByzoBa Ta cIieKTpasbHi XapakTepUCTUKU MEXAHOXIMIYHO OfepsKaHUX rpadeHy, OKCUAiB rpadeHy Ta
rpadeHononioHoro gucynbdiny mosuidneHy

2. Structure and spectral properties of mechanochemically obtained graphene, graphene oxides and graphene-like
molybdenum disulfide.

Pedepar:

1. Po3p0671€HO MPOYKTUBHI Ta €KOJIOTIYHO MPUITHATHI MEXaHOXIMIUHI MeTOM ofiepKaHHS rpadeHy, OKCUZIB
rpadeny (OI') 3 pisHHMM CTyIleHeM OKUCJIEHHS Ta ABOBUMipHOro MoS2 (2D MoS2), 3'sicoBaHO OCHOBHI (i3UKO-XiMiyHi
3aKOHOMIPHOCTI IPOLIECiB, 1110 [1epebiraloTh Mifl Yac MeXaHOXiMiuHOI 0OpOOKH, Ta iX BIIJIMB Ha OyHOBY Ta
CIIEKTPaJIbHI XapaKTePUCTUKU ofiepkaHux 2D marepiais. [lokazaHa MOXKJIMBICTb OJlepKaHHS rpadeHy MIIIXOM
MeXaHOXIMIYHOTro HaHOPO31AapyBaHHS rpadiTy y NPHUCYTHOCTI TBEPAOTO XiM{YHO iHEPTHOTO PO3IIaPOBYIOYOTO
arenTty (NaCl, KCl, KBr, Na2S0O4, MgS04, CaCO3) 3 noganploo Horo pifrHHO(a3HOo exkcdotialielo.
BcTaHOBIIEHO, 0 YaCTKa MOHOIIAPOBUX JIUCTIB rpadeHy B OJ€P>KaHUX JucIepcisx moxe gocsiratu 70 %. Bnepiue
[IOKa3aHa MOKJIMBICTb OZep>KaHHS IpaeHiB 3 Pi3HUM CTYIIEHEM OKHMCJIEHHS HIJIIXOM MEXaHOXIMIYHOI

TBepoda3HOi 00poOKU rpadiTy y MPHUCYTHOCTI OKMCHUKA (IepMaHTaHaT KaJilo, nepcysibdar aMoHilo), Ta



nojasnbioi piznHHOMa3Hoi ekcdonianii y Bogi. 3'1CoBaHoO, 0 B yMOBaX MEXaHOXIMIYHOI aKTUBAallii B3aeMOJIii
rpadiry 3 KMnO4 y IprcyTHOCTi CTeXiOMEeTPUYHO] KiJIbKOCTi CipyaHOi KUCJIOTH MOKJINBO oTpumyBsatu Ol 3
BHCOKUM CTyIIEHEM OKUCJIEHHS 06€3 BUKOPUCTaHHS yJIbTPa3ByKy. Ha npukiani MoS2 Brnepiue nokazaHa MOXJIMBICTb
BMKOPHUCTaHHSI pO3p0O06JIEHOTO0 MEXaHOXIMIUHOTO CIOCO0Y OflepKaHHs rpadeny 1J1st OTpMMaHHs 2D IMXaIbKOTeHiliB

NepexifHNUX MEeTaliB.

2. It was developed productive and environmentally friendly mechanochemical methods to produce graphene,
graphene oxides (GO) with different oxidation degree and two-dimensional molybdenum disulfide MoS2 (2D
MoS2), investigated the basic physical and chemical principles of these processes and their influence on the
structure and spectral characteristics of obtained 2D materials. It was shown that graphene may be obtained by
the mechanochemical graphite nanoexfoliation in the presence of chemically inert exfoliating solid agent (NaCl,
KClI, KBr, Na2S04, MgS04, CaCO3) with subsequent liquid phase exfoliation. The fraction of monolayer graphene
in dispersions can amount to 70%. For the first time we described the possibility to produce graphene with
different oxidation level by solid phase graphite mechanochemical processing in the presence of an oxidant
(potassium permanganate, ammonium persulfate) and subsequent liquid phase exfoliation of graphite in water. It
was established that mechanical activation of graphite with KMnO4 reaction in the presence of stoichiometric
amount of sulfuric acid may allow to obtain GO with high oxidation level without the use of ultrasound. Through
the example of MoS2 for the first time it was shown the ability of using developed mechanochemical graphene
obtaining method for 2D transition metals dichalcogenides synthesis.
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