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1. ETaniy BUKOHAHHS

Homep eTtamy: 1
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4. JI>kepesia Ta HanpssMU (piHaHCYBaHHA

IligcTaBa aJ1s IpoBeAeHHs POOIT: 34 - IOTrOBip (3aMOBJIEHHS) 3 LIeHTPAJIbHUM OPIraHOM BUKOHABYOI B/IaM, aKaieMi€lo HayK

(ro;10BHMMH PO3NOPSIAHMKAMYU OI0IKETHUX KOIITIB HAa poBeaeHHs HIIKP)

KIIKBK: 2201040



Hampsm ¢inancyBanss: 2.1 - pyHIaMeHTasbHI JOCTIIKEHHS

J>kepesia piHaHCYBaHHS

I>xkepedio dinancyBaHHS: 7713 - KOIITU JEP>KOIOAKETY

daxTrynmii o6csar GpinancyBanHs 3a 3BiTHHH eTamn: 1030.868 TuC. rpH.
5. HaykoBo-TexHi4Ha poooTa

Hasga po6oTH (YKp)

KomnexcHi gocniaxeHHs npoueciB GopMyBaHHS Ta BJIACTUBOCTEN HAaHO- Ta MIKpOYACTHMHOK Y I171a3Mi ra30BUX PO3PALIB Pi3HUX

TUITiB

Ha3sBa po6oTHu (aHrJI)

Complex studies of formation processes and properties of nano- and microparticles in plasma of gas discharges of different
types

Pedepar (yxp)

[IpoBesneHi excriepuMeHTH 3 (POPMYBaHHS Ta YTPUMaHHS HaHOYaCTUHOK (HY) y mya3mi BUCOKOYACTOTHOTO €MHICHOTO PO3PSILLy B
aleTUJIeH] 3 BEPTUKAJIbHO PO3TALIOBAaHMMU BHYTPIIIHIMY esleKTpojaMu. 3a Jornomoroo Metonis SEM ta TEM 6ys10 nokasaHo, 1mo
HY, 3HalifleHi Ha TOPU3OHTAJbHIN CTiHII TPYOKU IicCJIsl TOPiHHS PO3psiAy, MaloTh chepruiHy GOpMy 3 NEePEBAKHUM JiaMeTpOM
npuban3Ho 400 HM - 600 HM. AHani3 HRTEM nokasye ix amopdHy CTpyKTypy. BogHOUYac Ha BepTHUKAIbHUX €J1eKTpoaax Takux HY
He BUSBJIEHO, OCAJPKEHA JIMIIE MOoJliMepHa IUTiBKa. [Ijisl 3'CyBaHHS MOKIMBOCTI Buxony HY i3 mya3mu B HANpsSIMKY BEPTUKAJIbHUX
€JIEKTPOJIiB po3p0o6sieHO Mozenb yrpuMmanHs HY y mpuesnekTpozHiil o6osmonHni BU-eMHicHOrO po3psny. PesysnbpTat po3paxyHKiB
Y3TOMKYIOTbCS 3 HallUMU €KCIIEPUMEHTaJbHUMU AaHUMU. TakoX po3po6seHo (PisuyHy Ta YHMCIIOBY MOJEJ s Oonucy QyHKIi
pO3MOofiny 3a 3apsoM YaCTMHOK HAaHO- Ta CyOMIKpOHHOrO po3mipy Ta iHIIMX MapaMeTpiB B aproHOBil 3alOpOLIEeHiN Iya3mi
MIiCJISICBITIHHA. Pe3y/nbTaTy 4YMCIOBUX PO3PAaxXyHKIiB MOPIBHSHO 3 €KCINEPUMEHTAJIbHUMHU JAHMMU HAyKOBLiB OpJeaHCBbKOTO
yHiBepcUTETy. BOHU [06pe y3TOMIXKYIOThCS, SKIIO MOJIEIb PO3PSA’KaHHS ITOPOIIMHOK BPAaXOBYE €MICiI0 €JIEKTPOHIB 3 MOBEPXHi
MOPOUIMHOK TPY 3iTKHEHHSIX 3 1li€l0 NOBEpXHelo0 30yIPKeHUX aTOMIB aprony. JJociimKeHHs IPOBENIEHO 3 ypaXyBaHHSM I€peXoy
Bif amb6inosnsapHoi no BinbHOI AnQysii, cTyneH4Yarux ioHi3anii Ta 30yI)KEHHS aTOMIB aproHy B MJa3Mi MiCISCBITiHHA. Takox
PO3IJIAHYTO B UMJIIHAPUYHIA TeOMeTpii yJoBlIOBadYi Ta €KCTPaKUifHI BiKHa [Jig BiJJ€MHO 3apsAIyKEHUMX HAHOYACTMHOK, SKi
3aliMalOTh Majly YaCTUHY IOIEPEYHOro INepepidy MOTOKy IJa3MU B iHAYKUIHOMY pO3psfi, aje BJIOBJIOIOTh OiNBIIICTh HAHO-

YACTMHOK IIPU Pi3HUX F€OMETPIAX PO3PAAY Ta KaHaly TPAHCIIOPTYBAHHS
Pedepar (aHrI)

Experiments were conducted on the formation and retention of nanoparticles (NPs) in the plasma of a radio-frequency
capacitive discharge in acetylene with vertically positioned internal electrodes. Using SEM and TEM methods, it was shown that
the NPs found on the horizontal wall of the tube after the discharge burn are spherical in shape with a predominant diameter of
approximately 400 nm - 600 nm. HRTEM analysis shows their amorphous structure. At the same time, no such NPs were
detected on the vertical electrodes, only a polymer film was deposited. In order to find out the possibility of the exit of NPs from
the plasma in the direction of the vertical electrodes, a model of the retention of NPs in the near-electrode shell of the RF
capacitive discharge was developed. The results of the calculations agree with our experimental data. A physical and numerical
model was also developed to describe the charge distribution function of nano- and submicron-sized particles and other
parameters in the argon-dusted afterglow plasma. Results of numerical calculations compared with experimental data of
scientists of the University of Orleans. They are in good agreement, if the dusty discharge model takes into account the emission
of electrons from the surface of the dust particles during collisions with this surface of excited argon atoms. The study was
carried out taking into account the transition from ambipolar to free diffusion, stepwise ionization and excitation of argon atoms
in the afterglow plasma. Traps and extraction windows for negatively charged nanoparticles are also considered in cylindrical
geometry, which occupy a small part of the cross-section of the plasma flow in the induction discharge, but capture most of the
nanoparticles at different geometries of the discharge and the transport channel.

Inpexc YIK: 533.9,533.9



Kopu Temarnunux pyopuk HTI: 29.27
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

HaszBa npoaykuii (ykp): Pe3ysbTaTil HOCTiIKeHb poueciB GopMyBaHHS HAHOYACTUHOK y PO3pPsiiax IOCTIHHOTO Ta

BHCOKOYaCTOTHOTO CTPYMY Y BYIJIELIeBMiCHUX ra3ax.

HaszBa npoaykuii (anri): Results of studies of nanoparticle formation processes in direct current and radio-frequency
discharges in carbon-containing gases.

OuikyBaHi pe3ysabTaTH: MeTOU, Teopii
T'asmysp 3acTOoCyBaHHS: HAHOTEXHOJIOTI]

Onuc npogykuii (ykp): 3a norromoroio metoziB SEM ta TEM nokasaHo, 110 HAHOYACTHUHKY, 3HaWeHi Ha TOPU30HTAJIbHIN CTIHII]
TPYOKU TiCJisl TOPiHHS pO3psiny, MaloTh cheprudHy (POPMY 3 IEPEBAKHUM JiameTpoM npubau3Ho 400 HM - 600 HM. Po3pobieHo
MopeJb yTpuMaHHs HY y nmpuesnekTponHiit 06051011 BU-eMHiCHOTO po3psiny, a TakoX Gi3UdHy Ta YMCJI0BY MOZEI A4JI ONUCY
$yHKUii po3noainy 3a 3aps0M YaCTUHOK HAaHO- Ta CyOMIKPOHHOrO PO3Mipy Ta iHIIKMX MapaMeTpiB B aprOHOBIN 3aopolIeHii

MJ1a3Mi MiCJISICBITIHHS

ConjiasnpHO-eKOHOMIYHa cnpsimoBaHicTh HTII: CTBOpEeHHSsI IPMHIMIIOBO HOBOI IPOAYKIii (MaTepiasiB, TEXHOJIOTIH TOIIO) AJIs

3a6e3eyeHHs! eKCIIOPTHOTO TOTEeHIliaNy Ta 3aMillleHHIO IMIIOPTY
Cragis 3aBepmenocti HTII: 3sit no HIIJIKP

Buposagskenns HTII: He BupoBamkeHo

CTpoKH BIpOBaJ)KEHHS:

Bupo6nuk npoaykuii: XHY imeni B.H.Kapasina

CnosxuBavi npoaykuii: HHIT «XOTI»

IlepcneKkTHUBHI pHHKH: YKpaiHa, KpaiHu €BPOCOI03Y.

IIpaBa iHTeIeKTyasIbHOI BJIACHOCTI: 32 JOroBOpamu

®opmu Ta ymoBH nepegadi npogykuii: CriinipHi HIJIKP
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