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V. BizomocTi npo gucepraniio
Mosga guceprTariii:
Koau TeMaTHYHHUX PyOpPHK: 61.31

Tema guceprarii:
1. TIna3moximiuHe ofep>kaHHs (PYHKIIOHAIBHUX MOHO- Ta 6iMeTaliYHUX HAHOCUCTEM cpibJa i 30710Ta

2. Plasma-chemical obtaining of functional mono- and bimetallic nanosystems of silver and gold

Pedepar:

1. Inceprauiiina po60oTa IpUCBIY€HA BUPIIIEHHIO aKTyaJIbHOI HAYKOBO-TEXHIUHOI I1p06ieMU CTBOPEHHS! (i3UKO-
XiMIYHMX OCHOB i TexHoJIOrii YHi(iKOBaHOrO IJ1a3MOXIMIYHOTO OJlE€p>KaHHS HAHOCUCTEM MeTaliB (Ag, Au) pi3Hoi
CTPYKTYPHOI opraHizatiii: aucnepciii MOHOMETaIiYHUX HAHOYACTHHOK (Ag, Au), aucrepciii 6iMmeTaniyHux
HAHOYACTUHOK TUILY «CILJIaB» Ta «SPO-000JI0HKA, KOMIIO3UTIB 3 ix BUKOpUCTaHHIM (MexOy=TiO2 /Me=Ag-AuHY) 3
KOHTPOJIbOBaHUM piBHEM (YHKIIIOHAJIbHUX BJIaCTMBOCTE. JloBELIeHO, 1110 Pe3yabTaToM i II71a3MOBOT0
HaJPiIMHHOTrO PO3psily aHOJHOTO TUITYy Ha 00po6JItoBaHi cuctemu «[Me+ (Ag+abo Au3+)]:[CTAB],
[Ag+/Au3+]:[CTAB], [HYsnpo/Me+o60n0HKU :[CTAB]»,«(Me+)+CTAB) /TiO2» € popmyBaHHS HAHOCUCTEM

HACTYIHOTO CKJIa/ly: MOHOMETAIiYHUX HAHOYACTUHOK Ag, Au, 6iMeTaliYyHMX HAHOYACTUHOK THUITy «CIIJIaB» Ta «SIPO-



000J10HKa», HAHOKOMITI03UTY ckiany MexOy=TiO2 /Ag,AuHY BignosigHo. [JoBeeHO, 1110 EePEeTiK Ta 3HAYYIIiCTh
rapaMeTpiB, gKi BU3HA4al0Th (Pi3NKO-XiMiUHI XapaKTepHUCTUKU HAHOCUCTEM IIiJ 4ac [171a3MOXiMIiUHOTrO CUHTE3y
3aJIEXKUTS Bif iX CKyIany Ta TUIy cTabinizatopa. IIposeMoHCTpOBaHo, 10 OJEP>KaHi HAHOCUCTEMU NPOSIBIISIIOTh
HACTYIHI (PYHKIiOHA/bHI BJIACTUBOCTI — aHTUOAKTEPiasbHi, KaTaJIiTUUHi, aHTUOKCUIAHTHI, OIITUYHI TOLIO.
BusHayeHO B3a€MO3B'SI30K MiXK BIJaCTUBOCTSIMU i CKJIAZIOM, CTPYKTYPOIO Ta (Pi3MKO-XiMiYHUMU XapaKTE€PUCTUKAMU
ofepKaHUX HAaHOCHUCTeM MeTaJsliB. PO3po6seHO Ta BIPOBAKEHO MPUHIIUIIOBI TEXHOJIOTIYHI CXeMU, TEXHOJIOTII0
OJIEP>KaHHSI MOHO- Ta 6iMeTaliYHMX HAHOCUCTEM, KOMIIO3UTIB 3 BUKOPMCTAaHHSM I1J1a3MOXiMiUHOTO CIoCO0y

cuHTe3y. Po3pobsieHa TeXHiYHA JOKyMEHTallisl.

2. The thesis is devoted to solving the current scientific and technical problem of creating physicochemical bases
and technologies for unified plasma-chemical production of nanosystems of metals (Ag, Au) with the different
structural organizations: dispersions of monometallic nanoparticles (Ag, Au), dispersions of bimetallic
nanoparticles with "alloy" and "core-shell" type, composites (nanostructures of MexOy=TiO2 /Me=Ag-AuNP) with a
controlled level of functional properties (in particular, antimicrobial, (photo) catalytic, antioxidant, optical activity,
etc.), principles of their regulation and forecasting. It has been proven that under the action of an anode-type
plasma superfluid discharge on the processed systems “[Me+ (Ag+ or Au3+)]:[(STAB)], [Ag+/Au3+]:[STAB],
[NPcore/Me+shell]:[STAB]”, “(Me+)+ STAB) /TiO2”, nanosystems of the following composition are formed:
monometallic Ag, Au nanoparticles, bimetallic nanoparticles of the "alloy" and "core-shell" type, a nanocomposite
with the composition MexOy=TiO2 /Ag,AuNP, respectively. It has been proven that the list and significance of the
parameters that determine the physicochemical characteristics of nanosystems during plasma chemical synthesis
depends on their composition and the type of stabilizer. It has been demonstrated that the obtained nanosystems
exhibit the following functional properties - antibacterial, catalytic, antioxidant, optical, etc. The relationship
between the properties and composition, structure, and physicochemical characteristics of the obtained metals
nanosystems was determined. The dependence of the properties of nanosystems on their physical and chemical
characteristics and composition has been scientifically substantiated and experimentally confirmed. The basic
technological schemes, the technology of obtaining mono- and bimetallic nanosystems, composites using the
plasma-chemical method of synthesis have been developed and implemented. Technical documentation has been
developed.
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