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J>kepesia piHaHCYBaHHS

I>xepeJio ¢piHaHCyBaHHS: 7713 - KOWITHU IePXKOIOIKETY

daxruynmii oo6car dinancyBaHHA 3a 3BiTHHH eTam: 750.000 THC. TPH.
5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

Po3po6ka meToiiB Ta 06s1afHAHHS 17151 (POPMYBAHHSI OKCUJIHUX Ta BYIJIEL€BUX HAHOCTPYKTYP Hi€l0 IIOTOKIB IJ1a3MH1

Ha3sBa po6oTH (aHrJI)

Development of methods and equipment for the formation of oxide and carbon nanostructures by plasma flows

Pedepar (yxp)

[TpoexT npucesiueHui rpobsemi MigBuieHHs e(PEKTUBHOCTI NpolueciB GopMyBaHHS HAaHOCTPYKTYP Pi3HOI BUMIPHOCTI HIJISIXOM
PO3pOOKM HayKOBUX 3acaj, JJjisi CTBOPEHHSI HOBOTO MOKOJIIHHSI MJIa3MOBUX CUCTEM HAHOTEXHOJIOTil. CuCcTeMaTUyYHi TeOpeTHYHi Ta
MPaKTUYHi [OCIIIKEeHHs BIUIMBY IUIa3MH JO3BOJISIIOTh 3HAYHO (Y JECSTKY PpasiB) MiZBULIIMTY LIBUIKICTh IIPOLECIB 3POCTaHHS Y
MOPIiBHSHHI 3 MOIIMPEHMMM Ha TENEpillHii 4ac MeTojamu. B xozi BUKOHAHHSI IPOEKTY NPOBEAEHE EKCIEPUMEHTAJIbHE Ta
TEOpeTUYHE IOCHIIKEHHS 3POCTAHHS HAHOCTPYKTYP i3 3aCTOCYBaHHSIM IIJIa3MHU TJIIOYOTO, JAYTrOBOTO, Pafio4acCTOTHOTO Ta
MIKPOXBUJIBOBOTO PO3psy, B PE3yJbTaTi YOro — 3alPOIOHOBaHi METOOM KEPYBaHHS BIIMBOM iOHHOTO OombappyBaHHS Ha
MpOLIeCH OTPHMAaHHSI HAHOCTPYKTYP; C(OPMYJIbOBaHI peKOMeHAANii IOJO0 palioHaJbHAX METO[iB OOpPOOKM [Jil OTPUMAaHHSI
pi3HMX HAHOCTPYKTYpP (3aCTOCYBaHHS IEBHHUX JKEpes IUIa3MH, PeXHMIB iXx po6OTH, CXeM pO3MileHHS, MOPSAKY BKIIOYEHHS
TOILIO); PO3pobJeHi pekoMmeHpalil MO0 3aCTOCYBAHHS Pi3HUX CXEM €JIEKTPUYHOTO JKMBJIEHHS 3pas3Ka mJis 3pPOCTaHHS
HaHOCTPYKTYP; BIepie c(QOpMyIbOBaHi TEXHOJIOTIYHI PEKOMEHAALi WON0 peXUMiB (GOPMYyBaHHS ME€BHUX HAHOCTPYKTYp, IO
MaIOTh BeJIMKE 3HAUYE€HHS! y TIPOMUCJIOBOCTI Ta 3HAUYHY MMOBIPHICTb NMPAKTUYHOTO YIMPOBAIKEHHS (HAHOLPOTU OKCUAY Mifi Ang
YYTJIMBUX €JIEMEHTIB PaMaHOBCBKOi CIEKTPOCKOMii BUOyXOHe6e3NeYHUX ab0 MIKIAJIMBUX PEYOBUH, CTPYKTYpU BEPTUKATIBHOTO
rpadeHy Ijs1 CyNEePKOHAEHCATOpPiB); OTpUMalIM MOJAJbIIMKM PO3BUTOK TEOpisl i TexHiKa Ma3MOBOi OOpOOKM MOBEPXHi 3a
JIIOTIOMOTOI0 IyTOBUX IPKEPEJI M1a3MHU, 10 O3BOJIAJIO 3aIIPOIIOHYBATU PEKOMEH ALl 711 OTPMMAHHSI HAHOCTPYKTYP Ha MOBEPXHI
Ta y IPUIOBEPXHEBUX ILIapax MarepiaiB; 3alpPONOHOBAaHi HOBI MeToau (OPMYBAaHHS AaKTUBHOIO IIa3MOBOTO CEPEIOBUIIA

MIJIIXOM 3aCTOCYBaHHS iCKpOBOTO PO3pPALy.
Pedepar (aHrI)

The project is devoted to the problem of increasing the efficiency of processes of formation of nanostructures of different
dimensions by developing scientific foundations for the creation of a new generation of plasma systems of nanotechnology.
Systematic theoretical and practical studies of the influence of plasma make it possible to significantly (tens of times) increase
the speed of growth processes in comparison with the currently common methods. During the implementation of the project,
an experimental and theoretical study of the growth of nanostructures was carried out with the use of glow, arc, radio
frequency and microwave discharge plasma, as a result of which methods of controlling the influence of ion bombardment on
the processes of obtaining nanostructures were proposed; formulated recommendations on rational processing methods for
obtaining various nanostructures (use of certain plasma sources, their modes of operation, placement schemes, order of
inclusion, etc.); developed recommendations on the application of various schemes of electric power supply to the sample for
the growth of nanostructures; for the first time, technological recommendations were formulated regarding modes of formation
of certain nanostructures, which are of great importance in industry and a significant probability of practical implementation
(copper oxide nanowires for sensitive elements of Raman spectroscopy of explosive or harmful substances, vertical graphene
structures for supercapacitors); received further development of the theory and technique of plasma surface treatment using
arc plasma sources, which made it possible to offer recommendations for obtaining nanostructures on the surface and in the
near-surface layers of materials; proposed new methods of forming an active plasma medium by using a spark discharge.

Inpexc YIK: 621.37/.39.002.2:621.9.048.7

Kopgu Temarnunux pyopuk HTI: 47.13.33



6. HaykoBo-TexHiyHa nponykuis (HTII)

HTII 1

HasBa npoaykii (ykp): Pesxxumu popmMyBaHHSI OKCUIHUX Ta BYTJI€L€BUX HAHOCTPYKTYP Pi3HOI BUMIPHOCTI y CepeOBUIL I1a3MH1

Hassa npoaykii (aurJi): Modes of formation of oxide and carbon nanostructures of different dimensions in the plasma

environment
OuikyBaHi pe3yabsratu: TexHosorii, MaTepianu
I'anyss 3acrocyBaHHS: EneKTpoHiKa, xiMiuHa, aépOKOCMiYHa Ta OyJliBeJIbHA ramysi

Omnmuc npogykuii (yKp): MeTolo IpoekTy € (popMyBaHHS HAYKOBUX 3acaf AJIsl CyTTEBOTO IIiBUIIEHHS IPOAYKTUBHOCTI IIPOLIECIB i
3abe3reyeHHs] KOHKyPEHTOCIPOMOXKHOCTI HAHOCTPYKTYP BiTYM3HSHOIO BUPOOHMITBA LIJIIXOM PO3POOKHU Ta BIIPOBAIPKEHHS
Cy4YaCHMX I7Ia3MOBHX METOZiB 3pOCTaHHS 3 Peasi3allielo HOBUX i BiJOMUX TEXHOJIOTIYHUX PillleHb /1Jis1 326€3Me4YeHHSI SIKiCHUX
XapaKTEPUCTUK HAHOCTPYKTYP Pi3HOI BUMIPHOCTI. [IJIst HOCSTHEHHS II0CTaBJIEHOI METU JOCJIIIKEH]I yMOBU CTBOPEHHS
HaHOCTPYKTYP Pi3HOi BUMIDHOCTI (HaHOZPOTiB, HAHOTPYOOK, HAHOIIACTIBLB TOIIO), @ TAKOX YMOBHU NEPEXOY Bill OGHOTO BUAY A0
IHIIOTO; CTBOPEHI MaTEMATHUYHI MOZEJI 3pDOCTaHHA HAHOCTPYKTYD Pi3HOI BUMIDHOCTI [1J1 Pi3HMX METOZIB iX OTPUMAaHHS,;
MIPOBEJI€HA EKCIIEPMMEHTAJIbHA TIEPEBipKa; cPOPMYJIIbOBaHI pEKOMEH ALl o0 PeXXUMiB 0OpOOKY [1J1s1 OTPMMaHHSI IEBHUX
HaHOCTPYKTYp. Biepiie po3po6sieHa einHa MaTeMaTUYHa MOZEJb T1J1a3MO-CTUMYJIbOBAaHOTO 3pOCTAHHS HAHOCTPYKTYP Pi3HO]
BMMIPHOCTi Ha OCHOBI IIONEepeIHIX pO3PO6OK Ta HOBUX II0JI0KEHD 100 MJIa3MOXIMIYHUX, 6aTiCTUYHUX, IOBEPXHEBUX Ta
TennoQi3nyHUX IPOLECIB; 3alIPONIOHOBAHI METOIY KEPYBaHHS BIIMBOM iOHHOTO 60M6apiyBaHHs Ha [TPOLIECU OTPMMAaHHS
HaHOCTPYKTYP; c()OPMYJIbOBaHi pekoMeHaallii o040 palioHaJbHUX METOZIB 06POOKHU [J1s1 OTPMMAHHSI Pi3HUX HAHOCTPYKTYP
(3acTocyBaHHS IEBHUX IPKEPEJ IJIa3MU, PEXKUMIB iX po6OTH, CXeM PO3MillleHHs!, IOPSIIKY BKIIOYEHHSI TOLI0); CPOPMYJIbOBaHI
TEXHOJIOTIYHI peKOMeHaljii 11010 pexXuMiB (OPMyBaHHSI HAHOJPOTIB OKCULY Mifli [71s1 YyTJIMBUX €JIEMEHTIB PAMaHOBCHKO]

CIIeKTpOocKoTii BUOyxoHe6e3neyHX a60 MIKiJIMBUX PEYOBUH.

ConjiaspHO-eKOHOMIYHa cnpsimoBaHicTh HTII: CTBOpeHHSsI IPMHIMIIOBO HOBOI IPOAYKIi (MaTepiasiB, TEXHOJIOTIH TOIIO) AJIs

3abe3eyeHHs! eKCIIOPTHOTO TOTEeHIliaNy Ta 3aMillleHHIO IMIIOPTY, 36iblIeHHS 00CSTriB BUPOOHUIITBA

Cragis 3aBepmenocti HTII: 3sit no HIIJIKP

Bruposamskenns HTII: He BuposamkeHo

Crpoku BrnposagskenHs: 01.202312.2023

Bupo6HuK npoaykuii: HanlioHanpHUI aepoKOCMiYHUI yHiBEpcUTET iM. M. €. JKykoBcbKoro "XapKiBCbKUi aBialliliHUH iHCTUTYT"
CnosxuBayi npoaykuii: [TinnpuemMcTsa eseKTpOHHOI, XiMiyHOI, OyiBesbHOI Ta aepOKOCMIYHOI raysi

IlepcneKkTuBHI puHKH: XiMiuHi aHaIi3aTOPY BUOYXOHEOE3IEYHUX Ta HIKiAJINBUX PEUOBUH

IIpaBa iHTesIeKTyas1bHOI BjacHOCTI: [T01aHO 3a51BKY Ha BUja4y OXOPOHHOTO JOKYMEHTY

®opmu Ta ymoBH nepegadi npogykuii: CriinieHi HIJJKP
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