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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Ancop0uiis IJIMHIB Ta XiMiYHI peakLii B IOpUCTUX MaTepianax

Ha3sBa po6oTH aHIJIilICbKOIO:

Fluid Adsorption and Chemical Reactions in Porous Materials

PedepaT ykpaiHCbKOIO:

[IpoexT npucBsSYEHUI BUBYEHHIO PiBHOBAXXHUX BJIACTUBOCTEN NPOCTUX i CKIATHUX PilUH aicOPOOBAaHUX B
MIOPUCTUX CepeRoBUIax. /1715 11bOro, Ha OCHOBI CTAaTUCTUKO-MEXAHIYHUX TEOPill PO3BUHYTO Ta 3aCTOCOBAHO
BiZJITOBiZIHi TEOPETUYHI iAXOAU [1J1S ONKUCY TEPMOJVHAMIYHMX BJIACTUBOCTEN IIPOCTHUX, IOHHUX, HEMAaTOT€HHUX Ta
acoLiaTUBHUX MOJIEKYJISIPHUX CUCTEM. 3alIPOIIOHOBAHO ONUC (PAa30BUX JiarpaM, sKi Bio6pakaloTb YMOBU IIEPEXOY
IOCJIiIPKyBaHMX CUCTEM i3 ra3onoAibHOro CTaHy B pifkuii, a TaKoX (a3oBi Iepexoy TUIy PO3LIAPyBaHHS B iIOHHUX
PO34YMHAaxX Ta SIBUILA KIacTepuaaliii 6inkoBux cronyk. Kpim crannapTHUX (a3oBUX IIepexoiiB TUIlY ra3-pinuHa B
OJIHOKOMIIOHEHTHMX PifjHax abo pifiuHa-piguHa A cymilleil, BUBU€HO YMOBY BUHVMKHEHHS [1€PEXOIiB MK
i30TpOIIHOI0 Ta HEMATUYHOIO (a3aMu B PiIKOKPUCTATIYHUX CUCTeMaX. 30KpemMa, OKa3aHo, 110 IIOPUCTe
cepeloBULIE i TUCK CIIPUSIIOTh BUHUKHEHHIO HEMAaTUYHUX (a3 B CyMilllaX iOHIB Ta piIKOKpUCTATiYHUX MOJIEKYJTL. A
nipu GikCOBaHOMY THCKY, 3MEHIIIEHHSI [IOPUCTOCTI CIPUYMHIOE PiCT KPUTUYHOI TemIiepaTypu $paszoBoro rnepexony
pigyHa-piguHa. 11 TpOCTUX PifyH BCTAaHOBJIEHO, 1O NOBEiHKA KPUTUYHOI TEMIIEPATYPH, B 3aJIEKHOCTI Bif
[IPUTATAHHSA MK MOJIEKYJIaMU Ta TIOPUCTUM CEPENOBUILEM, MA€ HEMOHOTOHHUI XapakTep. biIkoBi MoJIeKyIN
iMyHOIJ100yJ1iHY, BOJIOZ{I0YM PeakTUBHUM I'PyIaMu, 3aTHi YTBOPIOBATU 3B'S13KM MK COOOIO0 i, TUM CaMUM,
(opMyBaTU MOJIEKYJISIPHI KJ1acTepu. B Takux cucremax MoJieKys MU Jocinnay (pa3oBy NOBELiHKY ra3-piguHa npu

Pi3HUX 3HAYEHHSIX MOPUCTOCTEN MATPHLLi.

Pedepar aHIJIiHCBKOIO:

The project is devoted to a study of the equilibrium properties of simple and complex liquids adsorbed in porous
media. To this end, on the basis of statistical-mechanical theories the corresponding theoretical approaches have
been developed and applied to describe the thermodynamic properties of simple, ionic, nematogenic and
associative molecular systems. Analytical expressions were obtained and the chemical potential dependencies on
density and temperature were calculated numerically, and the confinement effects of a disordered porous matrix
was studied. We have obtained phase diagrams describing the phase transitions of considered systems from the
gaseous to liquid state, liquid-liquid separation phase transitions in ionic solutions and mixtures. The clustering
phenomena of proteins have been considered as well. Besides that, the conditions of isotropic-nematic phases
transition in liquid crystal systems have been explored. In particular, it is shown that the porous medium and
pressure favour the formation of nematic phases in mixtures of ions and liquid crystal molecules. And at a fixed
pressure, a decrease in the porosity causes an increase in the critical temperature of the liquid-liquid phase
transition. It is also found for simple liquids that the behavior of their critical temperature, depending on the
attraction between the molecules and the porous medium, has a non-monotonic behaviour. Protein molecules of
immunoglobulin can associate with each other due to their reactive groups, thus formation of molecular clusters
can appear. In such systems of molecules, we investigated the gas-liquid phase transitions at different values of the

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

Ha3zga HTII ykpaiHCBKOIO: TeopeTnuHi Miaxoau 4Jis ONucy TEPMOAMHAMIYHNX BIACTUBOCTEN Ta (pasoBux

nepexo,u,i B CUCTEMAX IIPOCTUX Ta CKIIaJHUX pi,[[I/IH, a,]_ICOp6OBaHI/IX B HEBIIOPAOKOBAHOMY ITIOPUCTOMY Cepe,ILOBI/IIHi

Ha3zpa HTII aHrsiicbKo0: Theoretical approaches for the description of thermodynamic properties and

phase behaviour in systems of simple and complex liquids adsorbed in disordered porous medium
HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
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[epexofliB B CUCTEMAX MIPOCTUX, iOHHUX, HEMAaTOT€HHUX Ta ACOLiaTUBHUX MOJIEKYJISPHUX PifluH, alCOPOOBAHUX B
HEBIIOPSAKOBAaHOMY ITIOPUCTOMY CepefoBuili MaTpulli. OTpUMaHO aHaIITUYHI BMPa3y Ta YNCEJILHO PO3PAXOBAHO
3aJIEXKHOCTI XiMiYHOTrO NOTeH1liany Bif [yCTUHU i TeMIIEpaTypH, a TaKoX I100yA0BaHO BiANOBinHI (a3oBi Aiarpamu
171 DOCIIiIPKyBaHUX CUCTEM IIPY Pi3HUX ITapaMeTpax MaTpuli. 3a pe3yjbTaTaMy, OTPUMAaHUMU B TAHOMY IIPOEKTI,
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