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1. BB 06GMEKEeHOCTi CUCTEMU Ta PafialiiHOro OITPOMiHEHHS HA BIACTUBOCTI PiIH Ta PiTUHHUX CUCTEM

2. Influence of confined geometry and irradiation on properties of liquids and liquid systems

Pedepar:

1. B pucepTaniiifiHifi poboTi LOCAiTKEHO BIIJIUB IPOCTOPOBOi OOMEXKEHOCTI Ta pPafiialliiiHOTO ONPOMiHEHHS Ha
T€PMOJMHAMIYHY IOBEiHKY DiBHOBaXHUX Ta HEPIBHOBAKHUX BJIACTUBOCTEN PifMHHUX cucTeM. [Io6ymoBaHO
y3araJibHeHHs Teopii 06MeKeHUX HeOJHOPIIHUX PifivH, sIKa J03BOJIsSI€ BPaXyBaTU KOPEJISLiliHi BJaCTUBOCTI TaKUX
CHCTEM, Y BUIIAJKy 6iHApHOro po3urHy. Ha 0CHOBI (pyHAaMeHTalbHUX MOJI0KEHb CTATUCTUYHOI (Pi3UKHU Ta
PiBHOBa>XXHOI TEPMOJAMHAMIKM B paMKaxX IpaTyacToi MOJeJli pO3pO0JIEHO 3arajbHUM MiAXifl, SKUI JO3BOJISIE
BM3HAYUTY €HEPTil0 Mi’KMOJIEKYJISIPHOI B3a€MOJIil aicOpOOBAHNX MOJIEKYJI Ta KDUTHUYHY TEMIIEPATypy
IBOBMMIPHOTO (pa30BOr0 Nepexoy Ha IIOBEPXHi alcOPOEHTY LIJIIXOM BU3HAYEHHS CTPMOKA KOHLIEHTPallifiHOi
3aJIEXKHOCTI KoeilieHTy agcop6buii. [Iy1g TeMnepaTyp O4HOPiZHOTO PO3YMHY, 0 HA0araTo BUIi 32 KpUTUYHY
TeMIIepaTypy JBOBUMIPHOTrO (pa3oBOro nepexojy, BCTAHOBJIEHO 3B$130K MK KOHLIEHTPALiiiHOIO 3aJIE5KHICTIO

KoedilieHTy ancopbLii Ta aKTUBHICTIO 6GiHAPHOTO PO3YKHY. 3alIPOIIOHOBAHO MMiTXif, [0 03BOJIsSE€ BU3HAYUTU



napameTpy MKMOJIEKYJISIPHOI B3aeMOIii y BUIIAIKY OJHOIIAPOBOI aficopOLii Ha UUIIHIPUYHY ITIOBEPXHIO.
BusHaueHo 3cyB apameTpiB TOUOK (a30BUX EPEXOiB I PIAMHHUX CUCTEM I1if, orpoMiHeHHsSIM. Ha ocHOBI
3arajibHMX IIPUHLMIIIB TEPMOANHAMIKY HEPIBHOBXXHUX IPOLLECIB 3alIMCAHO PiBHIHHS AUQY3ii, sIKi KOPEKTHO
BPaxOBYIOTb KOHLEHTPALilHYy 3aJIeXXHICTh KoedilieHTy audysii. 3HaleHO BUPOOHULITBO €HTPOIIi AJ151 pO3YMHIB
pi3HUX TUIIIB B ITpoliecax MoJlermeHoi cranioHapHoi nudysii. [1o6ys0BaHO TEPMOANHAMIYHY TEOPIiI0 CTALiIOHAPHOTO
npoliecy noJierienoi audysii B oomexkeHux cuctemax. s audysiliHoro npouecy BUNapoByBaHHS KpaIljuHU
3aIPOINIOHOBAHO MiJXif, SIKUI 103BOJIsIE 00YMCINTH BUPOOHUILITBO EHTPOIIII K (PYHKIIiI0 IrpajieHTy KOHLEeHTpalii
pevyoBuHHU. [10Ka3aHO, IO B OKOJIi KPUTAYHOI TOUKM piivHa-TIapa B3[0BX KPUBOI CIIiBiCHYBaHHS TEMIIEPATypHA
MOBE/iHKA IeJIbTa-NoNnpaBku ToJIMEHa ONMCYEThCS CKEMTIHTOBAM 3aKOHOM. BCTaHOBJIEHO 3HA4YE€HHS BiJIIOBITHOTO

KPUTUYHOTO iHIIEKCY.

2. The influence of a spatial confinement and irradiation on a thermodynamic behaviour of equilibrium and non-
equilibrium properties of fluid systems has been investigated in the thesis. The correlation effects generalization of
a confined non-uniform fluid theory has been built in the case of a binary solution. The obtained results let us to
calculate a concentration spatial distribution of a binary fluid system within wide range of thermodynamic
parameters variations. The general approach for a calculation of a adsorbed adsorbent molecules inter-molecular
potential as well as a critical temperature of a two-dimension phase transition at a spacer-modified adsorbent
surface by the determination of the adsorption coefficient concentration dependence discontinuity has been
worked out on the basis of the fundamental principles of statistical physics and equilibrium thermodynamic. The
proposed approach enables to determine parameters of intermolecular interaction in the case of one-layer
adsorption on a cylindrical surface. The influence of irradiation on structural and thermodynamic properties of
fluids and fluid systems has been investigated. A shift of first-order phase transition parameters has been
determined for a fluid system under irradiation as well as a variation of solubility in the system has been described.
The diffusion equations with concentration-dependant diffusion coefficients has been proposed on the base of the
fundamental principles of linear non-equilibrium thermodynamics. The entropy production has been found for
different-kinds solutions under facilitated stationary diffusion. The thermodynamic theory of facilitated stationary
diffusion within confined geometry fluid systems has been built with the inclusion of reversible chemical reactions
by consideration of corresponding solution activity coefficients. The dependence of entropy production upon
concentration gradients has been found for solutions of several kinds in such processes. The approach for
calculation the dependence of entropy production upon concentration gradients of evaporating substance ahs
been developed for diffusion droplet evaporation. The entropy production has been determined for ideal
background gas. The temperature dependence of Tolmen’s delta-correction has been shown to be described by
the scaling law along coexisting curve in the vicinity of the critical point liquid-vapour. The corresponding critical
index has been calculated.
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