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Pedepar:

1. Y puceprauiiiziil poboTi M06yJ0BaHO HOBY TEOPil0 HyKJeallii, y3arajbHeHul meTon ['i66ca, y MexKax sIKoi
IOCJIiZIDKEHO TOMOT€HHY Ta FeTepPOreHHy HyKJleallilo HOBOi (ha3y Ha NPUKJIaZi 6iHapHOTO PeryysipHOro po34MHyY,
pinuHu BaH nep Baasnbca, pigkoi pTyTi npu agcop6yBaHHI IPOTOHHOTO [Ty4YKa Ta CTBOPEHHS IIOPY IIPU KpUCTali3alii
posmniasy gioncuay. ITokasaHo, 10 Hykiealisi, To6To nepiia ctafist GopMyBaHHS KjlacTepa, IOYNHAIOUH 3
METaCTabiIbHMX [IOYATKOBUX CTaHIB, BUSBJISIE BJIACTUBOCTI, IO HAraayloTh CIiHOAAJIBHUAN PO3MAJ: CIIOYaTKy pO3Mip
KJIaCTepa 3aJIMLIAEThCS MalbKe MTOCTIMHUM, a IOTO CKJ1aJ, 3MiHIOEThCS, i TiJIBKU MICJISI TOTO, SIK CKJIaT KjlacTepa
TOCSITHE JIESIKOTO KPUTUYHOTO 3HAYEHHS, NIOT0 PO3Mip IIOYMHA€E 3pOCTaTH, X04Ya HasgBHICTh aKTUBALIITHOTO 6ap'epa
BiIpi3Hsie poLec HyKJIealii BiJl CIPaBXHbOTO CIiHOAANIBHOTrO po3nany. Kpim Toro, mokaszaHo, 1o yTBOPEHHS (a3 sIK
y MeTacTabilbHUX, TaK i HeCTabiIbHUX MOYATKOBUX CTAHAX M00JIM3Y KJIACUYHOI CIiHOAAJI MOXKe ITPOTIKaTU Yepes

IIPOXOJIKEHHSI XpebTa TePMOINHAMIYHOTr0 I0TeHIliany, TOOTO Yepes AesiIKUi akTUBaLiiiHUI 6ap'ep, HE3BaXKA0UX Ha



Te, IO [71s1 HECTA01IbHMX I0YATKOBUX CTAaHIB 3HAYE€HHS po60TH (POPMYBaHHSI KPUTUYHOTO KJIACTEPA, IO BifIOBinae
CiZJI0BOI TOYIi TEPMOAMHAMIYHOIO MOTEHIIiany, JOPiBHIOE HYMO. TaKMM YMHOM, NIOKA3aHoO, 10 KOHLENLisl HyKjealii
- B MopudikoBaHii (pOpMi OPIBHSHO 3 KJIACUYHOIO KAPTUHOIO - MOKe TaKOXX OyTH IIPUAATHOIO JJIs1 aHai3y
IIPOLIECY YTBOPEHHS HOBOI (pa3u y HECTabiIbHOMY ITIOYAaTKOBOMY CTaHi, TOOTO, Ha BiJMiHY Bifl KJIACUYHOTO MiTX04y
l'i66ca, y3aranpHeHnu Mmetoy 'i66ca nae onuc GpopmyBaHHS HOBOI $as3u SIK AJ1s1 6iHOAJIBHOI, TaK i 171 CIIiHOZAIBHOI
IinsHOK ¢da3oBoi miarpamu. Takox [10Ka3aHo, 110 NpY aHasli3i reTeporeHHiy Hykealii HoBoi a3y B y3arajibHEHOMY
niaxopi 'i66ca KOHTaKTHUM KyT i KaTaniTUYHUN (pakTop (PakTop 3MEHIIEHHS] pOOOTH YTBOPEHHS KlacTepa
KPUTUYHOTO PO3Mipy 32 paXyHOK TBEPAOI IOBEPXHi) CTAIOTh 3aJI€KHUMMU Bif] CTYII€HS METACTabiIbHOCTI

(mepecuyeHHs, IepeoxoyI0IKeHHs abo IeperpiBaHHs) CUCTEMU.

2. In the dissertation work, a new theory of nucleation, generalized Gibbs approach, was developed, within the
framework of which the homogeneous and heterogeneous nucleation of a new phase was studied using the
example of a binary regular solution, van der Waals liquid, liquid mercury upon adsorbing a proton beam and
creating a pore upon crystallization of a diopside melt. According to this analysis, size and composition of the
clusters of the newly evolving phase change in an unexpected way which is qualitatively different as compared to
the classical picture of nucleation-growth processes. As shown, nucleation (i.e., the first stage of cluster formation
starting from metastable initial states) exhibits properties resembling spinodal decomposition (the size remains
nearly constant while the composition changes) although the presence of an activation barrier distinguishes the
nucleation process from true spinodal decomposition. In addition, it is shown that phase formation both in
metastable and unstable initial states near the classical spinodal may proceed via a passage of a ridge of the
thermodynamic potential with a finite work of the activation barrier even though (for unstable initial states) the
value of the work of critical cluster formation (corresponding to the saddle point of the thermodynamic potential)
is zero. This way, it turns out that nucleation concepts - in a modified form as compared with the classical picture
- may govern also phase formation processes starting from unstable initial states. In contrast to the classical
Gibbs’ approach, the generalized Gibbs’ method provides a description of phase changes both in binodal and
spinodal regions of the phase diagram and confirms the point of view assuming a continuity of the basic features of
the phase transformation kinetics in the vicinity of the classical spinodal curve. It is shown as well that, employing
the generalized Gibbs approach, contact angle and catalytic activity factor for heterogeneous nucleation (factor of
decreasing the work of formation of a cluster of critical size due to the solid surface) become dependent on the
degree of metastability (supersaturation, undercooling or superheating) of the solution.
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