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2. New Models of the Initial Stages of Solid State Reactions in Thin Films and Nanoparticles

Pedepar:

1. Incepranis npucBsyeHa po3poblii METOIiB KOMII'IOTEPHOTO MO/IeJ/II0BaHHS IIPOLIECIB 3aPOIKEHHS i pOCTy
BIIOPSAKOBAHMX (pa3 Ha IOYATKOBUX CTaAiIX AUQy3iHMX TBEPAOPA3HUX peaKlill y HAHOPO3MipHUX GiHApHUX
cucreMax. 3anpornoHoBaHO MoHTe-Kapsio mozesns peakuiitHoi audysii, 0co61MBICTb SKOi 0JISTae y BpaxyBaHHi
pi3Koi 3aJ1e;KHOCTi eHeprill napHoi B3aeMo[Iii Bif, JIOKajlbHOTO oTo4eHHs. [TinTBepkeHo, 110 GopMyBaHHS NepLIOi
IIPOMIXXKHOI pa3u CKIAAa€ThCs 3 KOHIEHTPALiliHO] MiATOTOBKY, JIaT€PaJIbHOTO POCTY, HOPMaJIbHOTO POCTY.
IHKy6auifiHuii nepio, 36ibLIyeThCS 31 301/IbIMIEHHSIM NEPioAy MYJIbTALIAPY i BUXOAUTb HA aCUMIITOTUYHE 3HAYEHHS.
[TigTBEepIKEeHO NoIiMOpPHY MOAY 3aPOIKOYTBOPEHHS Y [10JIi rpafiieHTy KOHLeHTpalil. 3aTpuMKa nosisu ¢asu
Al9Co2 y nudysziitHiit napi Al-Co nosicHeHa TepMOJMHaMiyHOO 3a00POHOI0 HyKJleallii B pi3Ko HEOJHOPIHIl 30Hi
KOHTaKTy. [IpoaHasisoBaHO jlaTepajibHUI PiCT MPOMDKHOI a3y Npy peakuiiHii audysii 3a paxyHoOK "XiMiuHOI"
PYILIMHOI cuiy. BCTaHOBJIEHO, 110 aCUMIITOTUYHA TOBLIMHA OCTPIBL IIPOIOPLiiHA KOPEHIO KBALPAaTHOMY

BigHOLEeHHs KoedilienTa nudysiiB3noBxK MixkdazHOI MeXi 40 KOHCTAaHTH peaklii Ha Ll mexi. JocigkeHo



TeMIIEpaTypPHUI ricTepesuc po3nany y 6iHapHUX HaHOYACTMHKAX. [lifTBEpIKEeHO, 10 MUPUHA MeTIi
TEMIIEPATyPHOTO TiCTEPE3NCY 3aJIE€KUTD Bifl pO3Mipy YaCTMHKH, LIBUIKOCTI 3MiHU TEMIIEPATYPU, TEPMOINHAMIYHUX

Ta KIHETUYHMX [1apaMeTPiB.

2. The thesis is devoted to development of the computer simulation methods of nucleation and growth of ordered
phases at the initial stages of diffusive solid-state reactions in nanosize binary systems. The Monte-Carlo model of
reactive diffusion is proposed. The main peculiarity of this model is the sharp dependence of the pair interaction
energy on the local environment. It was confirmed that the formation of first intermediate phase consists of the
concentration preparation, lateral growth and normal growth. An incubation period increases with the period of
multilayer, and tends to the asymptotical value for thick films. The polymorphic mode of nucleation was
confirmed. The delay of phase AI9Co2 appearance in diffusion couple Al-Co was explained by thermodynamic
inhibition of nucleation in the field of concentration gradient. The lateral growth of intermediate phase during the
reactive diffusion due to "chemical" driving force was analyzed. Asymptotical thickness phase layer just after lateral
stage was proved to be proportional to the square root of ratio of interphase diffusivity and reaction rate constant
at interphase boundary. The thermal hysteresis of decomposition in binary nano-particles was investigated. It was
confirmed that the width of hysteresis loop depends on the size of particle, rate of temperature change,
thermodynamic and kinetic parameters.
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