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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

KineTtuka ¢a3oBux nepeTBopeHb B KOHJIEHCOBAHUX cUcTeMax. PO3BUTOK Teopii siiepHUX B3a€MO/Ii1 ITPY BUCOKUX

€HEePrisx.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Kinetics of phase transformations in condensed systems. The development of theory of nucleus interactions at
high energies.

Pedepat yKpaiHCBKOIO:

[Tig, yac 3apopKeHHSs Ta POCTY KJacTepy BUIiNIEHHS i3 IepecuyeHoro po3urHy, AudysiiiHui NOTiK MiX KJI1acTePOM
Ta PO3YMHOM 3MiHIO€ KOHLIEHTPALil0 JOMIlKY 106113y Mbk(asHoi rpaHuLli IOPIBHSHO i3 cepeiHiM 06'€MHUM
3HauYeHHsM. Lle sSIKBUIIe BIJIMBAE HA UIBUAKOCTI IPUEHAHHS Ta Bi'€IHaHHS aTOMIB JOMIIIKYM HA IPaHUL i, HApemITi,
3MIHIO€E BCIO KiHETUKY HyKJealii Ta pocTy. [l imocTpatii 1boro migxony, y BUMIaJIKy TOMOT€HHOI HyKJIealli,
PO3paxoBaHO MOBHY (3 ypaxyBaHHSIM BHECKY reTepodasHux QiyKkTyaliil) Mexxy pO3YMHHOCTI Ta IBUIKICTb
HyKJIealii SIK QyHKIUil [BOX apameTpiB Mofeli — TUTOMOI Mibk(a3Hoi eHeprii Ta 3BOPOTHOTO APYroro 4nucjia
JaMKboJiepa, i HTOpPiBHSHO 3 pe3ybTaTaMU KJIACHYHOI Teopii. 3p061eHO BUCHOBOK, 1[0 HEeBiAMOBIAHICTD i3
pesyJbTaTaMu KJIaCcH4HOI Teopii HyKJjleallii € BesJnKoo B AUQY3iliHO-00MeXEeHOMY PEXUMI, KOJIU MIBUAKICTD
06'eMHOI 1 Qy3ii Masia NOPiBHSHO 3i BUAKICTIO IOBEPXHEBUX PEaKIiil, a y IPOTUJIEXKHOMY [1I0BEPXHEBO-
06MeXXEHOMY BUIAAKY HEBIIMOBIIHICTb 3HUKAE. [IpeiCTaBIeHO KiHETUKY YTBOPEHHS (PPAKTAJIbHUX arperaris
IiOKCUAY KPEMHIIO IPU CHAJIIOBAHHI CTEXIOMETPUYHOI CyMillli METaHY i TOBITP4 i3 TOMILIKOIO
rekcameTuicisiokcany. OKMCJIEHHS FeKCaMEeTUIILICIZIOKCaHy IIPOTiKae Ay>Ke MBUIKO 3 YTBOPEHHSIM MOJIEKYJI
IiOKCUAY KPEMHIIO Ta KOMIIAaKTHUX KJIACTEPIB AIOKCUY KPEMHIIO Ha BifCTaHi AEKIJIbKOX MiJIMETPIB Bif, 1ajbHUKA.
[Ipy oCUTDL BUCOKIN KOHLEHTPALil FeKCAMETUILICITIOKCAHy BUMIALKOBI 3iTKHEHHSI HAHOYAaCTUHOK IIPU3BOJISTE 10
arJioMeparis 3 GPaKTanoNnofi6bHOI CTPYKTYpolo. [ToyaToK yTBOpEHHS (PPaKTaoNoLiOHUX arperatiB KOHTPOJIIOETHCS
KiHETUKOIO [IPOLECCiB 3iTKHEHD Ta 3/ATT. CPOPMYIIOBAHO MOJIEJIb, KA OIUACYE €BOJIIOLII0 PO3IOAINTY 32
pO3MipaMy 9aCTUHOK (PaKTaJoNoAiGHOro AiOKCHAY KPEMHIIO, IO BKJII0OYA€E reHepaliiio, KOHBEKLilo, CITiIKaHHS Ta

KO&FYJIHLLiIO CMOJIYXOBCBKOFO. PeBYIIbTaTI/I MOJEJIIOBAHHS HOpiBHIOIOTbCﬂ 3 EKCIIEPUMEHTAJIbHUMU NAHVUMU.

Pedepar aHr1ilicbKOIO:

During the processes of nucleation and growth of a precipitate cluster from a supersaturated solution, the
diffusion flux between the cluster and the solution changes the solute concentration near the cluster-solution
interface from its average bulk value. This feature affects the rates of attachment and detachment of solute atoms
at the interface, and, therefore, the entire nucleation-growth kinetics is altered. To illustrate the results of this
approach, for the case of homogeneous nucleation, we calculate the total (including the contribution from
heterophase fluctuations) solubility and the nucleation rate as functions of two parameters of the model - the
reduced interface energy and the inverse second Damkohler number, and we compare these results to the
classical ones. One can conclude that discrepancies with classical nucleation theory are great in the diffusion-
limited regime, when the rate of bulk diffusion is small compared to the rate of interface reactions, while in the
opposite interface-limited case they vanish. The kinetics of the formation of fractal aggregates of silicon dioxide
during the combustion of a stoichiometric mixture of methane and air with an admixture of hexamethyldisiloxane
is presented. The oxidation of hexamethyldisiloxane proceeds very rapidly with the formation of silicon dioxide
molecules and compact clusters of silicon dioxide at a distance of a few millimeters from the burner. At a
sufficiently high concentration of hexamethyldisiloxane, random collisions of nanoparticles lead to agglomerates
with a fractal-like structure. The onset of fractal-like aggregates is controlled by the kinetics of collision and fusion
processes. A model that describes the evolution of the particle size distribution of fractal-like silicon dioxide is
formulated, which includes generation, convection, sintering and Smolukhovsky's coagulation. The simulation



results are compared with experimental data.

Impexc YIK: 5314, [536.425+538.93+537.874]:538.911

Koau TemaTuyHHUX pyopHK: 30.15.41

KepiBHUKH po6OTH

BiacHe IlpizBuie Im'sa I1o-6aThKOBI: Bakaii Onexkcannp CrenaHoBud
HaykoBHH CTYIiHb:

Buene 3BaHHS:

Inentudikarop ORCID ID:

HoparkoBa indopmamuist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII yKpaiHCBKOIO: [[BUIKOCTI NprEaHAHHS Ta Bil €/lHAHHS aTOMIB JOMIIIKY Ha Mibk(asHiil moBepxHi 3

YPaxyBaHHSM OOOPOTHUX IIOBEPXHEBUX PEAKIiN

Haszsa HTII anrJificbKo10: The rates of attachment and detachment of solute atoms at the interface taking

into account reversible interface reactions

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

l'any3s 3acTocyBaHHs: K 73.10.0 JlocigkeHHs Ta pO3pOGKM B ratysi MPUPOAHUYMK T TEXHIYHUX HAYK
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: V pamkax Teopii ['i66ca-TomcoHa 3 ypaxyBaHHAM AUQy3iliHOro 36ypeHHs POodio KOHIIEHTpaLi]
IOMIIIKY B pO34MHi HaBKOJIO KJIACTEPY OTPUMMAHO WBUAKOCTI IPMEHAHHS Ta Bil’€IHAHHS aTOMIB JOMIIIKY Ha
MiXK(asHil nosepxHi. lli Bupa3y 3aCTOCOBAHO [JI PO3PaxyHKy MeXi PO3YMHHOCT] JOMILIKY Ta MIBUAKOCTI
3apOJKEHHs KlacTepis y GpopMariizmi KJlacTepHOI IMHAMIKU Ta ITPOBEEeHO ITOPiBHSAHHS 3 pe3yJbTaTaMU KJIACUYHO]

(6e3 ypaxyBanHs nudysiliHOro 30ypeHHs1) Teopii 3apoIKEeHHSL.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Cteopenns npuniunoBo HOBOI mpoyKIii (MaTepiasis,

TEXHOJIOTI} TOIIO) 17151 3a6€e3MeYeHHs] €KCIIOPTHOrO MOTEHIialy Ta 3aMillleHHIO iIMIIOPTY
Bnius HTII Ha moBKiJj1s:
BnpoBaaykennss HTII: He snposamxeno
ITpakTnyHa peasnisanis HTII
IToyaTok eramy:
3aKiHYeHHs eTamy:
Crnio>KuBavi NPOAYKILii:
IlepcneKTHBHI PHHKHU:
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHUI 06CAT iHBECTHILLiH, THC. TPH.:
IIpagBa, 10 HaAAIOTHCS iIHBECTOPY MicJIsA 3aBEPIIEHHS POOGOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHS:
IToTeHUiaILHUM 00CAT IIPOJAAKY, THUC. TPH.:
OuiKkyBaHHI TepMiH OKYIHOCTi (POKiB):

HopaTrkoBa iHdopmamist:
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