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1. ®enomeHnosoriyni Mozei 1uPy3iliHO-KOHTPOIbOBAHUX IIPOLECIB IOPOYTBOPEHHS Ta cerperaii y 6iHapHUX

HAHOYACTHKAX i Me30crucTeMax

2. Phenomenological models of diffusion-controlled processes of voiding and segregation in binary nanoparticles
and mesosystems

Pedepar:

1. Y po6oTi npoBenieHo AOCiIpKeHHS IPOLIECiB TIOPOYTBOPEHHS Ta cerperatii y 6iHapHii cuctemi "a1po /06010HKa"
3a YMOBH pi3HOI Audy3iiiHoi pyxyMBOCTi KOMIIOHEHTIB. [100y10BaHO (peHOMEHOJIOTIYHI MoJesli yTBOpeHHS i
CTATYBaHHS [TOP y HAHOAPOTHUHKAX 6iHapHOTO PO3YMHY i CIIOJYK; IPOaHAi30BaHO BIIUB HAa €(PEKTUBHICTb
[IOPOYTBOPEHHSI T CTilKiCTh NOPOXKHUCTUX HAHOOOOJIOHOK IIOYAaTKOBOTO PO3Mipy CUCTEMHU, CHiBBiIHOIIEHHS
I1Qy3iHUX PYXJIMBOCTE KOMIIOHEHTIB, TIOBEPXHEBOTO HATATY TA 30BHIIHBOTO NMApPILiaJbHOTO TUCKY; IPOBEAEHO
SIKICHUY TIOPiBHSJILHUM aHaJli3 OTPUMAaHUX PE3yJbTaTiB 3 EKCIIEPMMEHTATIbHUMY JAHUMU Ta PE3yJIbTaTaMu
MOJEJIFOBAHHS 117151 HAHOC(EP, @ TAKOXK JOCIIiIPKEHHS] MOXKJIMBOCTI BiIHOBJIEHHSI OJHOTO 3 KOMIIOHEHTIB CIIOJIYKU
IIpY CTATYBaHHI IOPOKHUCTOI HAHOOOOJIOHKU. Ha OCHOBI MiIX0/y MeKOBOI KiHETUKU MOOYI0BAaHO MOAEII 17151

OIIMCY IIOYATKOBOI cTafii pa3oyTBOPEHHS 3 ypaxyBaHHSIM BILIMBY KPUBU3HY, BiIX1JI€Hb MEXKOBUX KOHLIEHTPaLliil Bif



PiBHOBaXXHMX 3HAY€Hb Ta KOHLEHTPALINHOI 3aJI€XKHOCTI cepelHbOoro KoediuieHta qudysii. JloseneHo, 1o npu
CTAT'YBaHHI if mieto pisHuui JlansiacoBux TUCKIB HAa 30BHIlIHII | BHYTPIIIHIM Me>KaX HAHOOOOJIOHKY, SIK i I1pu
I1y3iliHiil TOB3yYOCTi B yMOBaX KOHL@HTPALiiHUX IpajlieHTiB, CIPUYMHEHNX MEXaHI{UYHUM HaBaHTKEHHSIM,
MIBUJIKICTh HEPIBHOBAXXHOI Ccerperatii IBUIKOrO KOMIIOHEHTA BU3HAYAETHCS TIOBIJIBHUM KOMIIOHEHTOM.
[IponyckaHHS €JIEKTPUYHOTO CTPYMy 4epe3 1Bo(pa3Hy CyMill (IpuUIliii) Npyu3BOIUTb 4O MOBHOI cenapariii
KOMIIOHEHTIB, a IIBUJIKICTb TAKOTO PO3LiJIEHHS BU3HAYAETHCS CTPYKTYPOIO CILJIABY.

2. The dissertation is devoted to investigation of the voiding and segregation processes in binary "core /shell"
system with the different diffusion mobilities of system's components. Phenomenological models of pore
formation and shrinkage in binary solutions and compounds of nanowires are built. A qualitative comparative
analysis of the results with experimental data and results for the nanospheres is given. The possibility of reduction
a component of compound during the hollow nanoshell shrinking is analyzed. The model based on the boundary
kinetics is built to describe the initial stage of nucleation taking into account the influence of curvature, deviation
from the equilibrium concentration boundary values and concentration dependence of the average diffusion
coefficient. It is shown that as during the shrinkage under Laplace pressure difference between the outer and
inner nanoshell's boundaries as in the diffusion creep with concentration gradients caused by mechanical loading
nonequilibrium segregation rate of rapid component is determined by the slow component. Electromigration in a
two-phase mixture (solder) leads to a complete separation of the components and the separation rate is
determined by the structure of the alloy.
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