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Pedepar:

1. Incepraist npucBsiueHa AOCaiIKeHHI0 (Ha30Boi [IOBeiHKM i0HHUX PO34YUHIB 3 IBHUM BpaxXyBaHHIM
aHI30TPOIIHOT'O PO3YMHHUKA B 06'€Mi Ta B HEBIIOPSIKOBAaHOMY IIOPUCTOMY cepenoBulli. CucTeMa IpeJcTaBleHa
MOJeJIJIIO, IO BKJIIOYae ABi migcucremu: (i) ioHHa cucreMa 3apsigkeHux teepaux chep HS (RPM mogzens); (ii)
Mogenb TBepanx chepouuningpis HSC. HeBnopsakoBaHe NOPUCTe CEPELOBULIE NPECTABIEHE 3aMOPOXKEHOI0
MaTpHulel0 BUMAIKOBO PO3MIllleHUX TBePLOCPEPHUX YACTUHOK. SIK IepUIuii KPOK, AOCIIIPKEHO CUCTEMY BialJIiKYy,
akoro Bucrynae HS /HSC cymim. Jlng ii onucy ysaranbHeHO Teopito macmtabHoi yactuHky SPT i npoBeneHo
mocimkeHHs (a3oBoi MoBeAiHKY cyMmini B 06'emi. [l Takoi Mopiesti Mae Miclie i30TpornHo-HeMaTuIHU# Pa3oBuii

nepexizy;: Mpy MNeBHUX KOHIEHTPALisIX KOXKHOI i3 KOMIIOHEHT Yepe3 OpieHTalliiHe BIIOPSIKYBaHHS TBEPINAX



cpepOoLMITIHIPUYHNX YACTUHOK CIIOCTEPIraeThCsl GOPMYyBaHHSI HEMAaTUYHO] (pa3u, KOJIM aHi30TPOIIHI MOJIEKYIN
OPIEHTYIOTHCSI B3TOBX MI€BHOI'O HAMPSAMKY. 3 6idypKaliiiHoro aHasizy HeliHiHHOTO iHTerpajbHOrO PiBHSIHHS JJ1s1
YHapHOi opieHTalilHOI QPyHKLIi po3noniny nodynoBaHo (a3oBi fiarpaMu CIiBiCHyBaHHS i30TPOIHOI i HEMaTUYHO]
(a3. 36isbIIeHHHS KOHIEHTpaLii TBepaux cpep 3cyBae 06J1aCThb CIiBiCHYBaHHS B CTOPOHY MEHIINX 3HAY€Hb IYCTUH
TBEpAUX cpepouninapis. 3i 36iybIIEHHSIM PO3MipiB TBepAUX cep 06J1aCThb CHiBICHYBaHHS PO3LMIMPIOETHCS, A 3i
30i/IbLIIEHHSM YIIaKOBKY TBEpAUX cdep — 3BYyKyeTbCsl. Bukopucrosyiouu Teopito SPT, nociigkeno ¢a3oBy
noBefiHKy gaHoi HS /HSC cyMmili B HEBNOPsIKOBAaHOMY [IOPMCTOMY Ce€peloBuUILi. [I71s1 OUCY CUCTEMU 3aCTOCOBAHO
nBa nigxonu: (i) 6idypkauiiHuil aHali3 HEJTiHIMHOrO iHTErpajIbHOTO PiBHSIHHS HAa YHAPHY Opi€HTaLilHy (QyHKIiI0
posmoginy; (i) TepMoAMHAMIYHUY MigXif, SIKUM IPYHTYEThCS HA yMOBax $a30Boi piBHOBaru. B pamkax
6ipypKaniiiHOro aHai3y 10Ka3aHo, 110 30ibIIEeHHS YIIaKOBKY MaTPULi 3cyBae 00J1aCThb CIiBiCHYBaHHS i30TPOINHO] i
HEMAaTUYHOI (a3 B CTOPOHY MEHIIMX 3HaY€Hb YIIAaKOBKY CyMillli, IpX LIbOMY 00JIaCTb CHiBiCHYBaHHSI CTa€ BY)XXUYOI0. B
PaMKax TepMOJMHAMIYHOTIO Migxo4y NoKasaHo, mo B HS-HSC cymimi npu neBHMX KOHLEHTPALisIX TBepauX cpep
CIIOCTepiraeTbcst TEHAEHIIis 10 po3lapyBaHHZ, sIKA IIPOSIBIISIEThCS Y BUHUKHEHHI HeMaTu4yHoi ¢as3y, 306arayeHoi
TBEpIUMU chepoLusiHApamMu Ta i30TpomnHoi ¢asy, 36arayeHoi Teepaumu cpepamu. JocigkeHo pa3oBy NOBELIHKY
iOHHOrO NJIMHY 3 SIBHUM BPaxyBaHHSM HENUTPaJbHOTO aHI30TPOMTHOTO PO3UMHHUKA B 00'eMi. [OHHMIT NIJINH 3a1a€ThCS
06MeKeHOI0 MPUMITUBHOI0 MojiesTio RPM, sika CKJ1afjlaeThCsl 3 OHAKOBOI KiJIbKOCTi MO3UTHUBHO i HEraTUBHO
3apsIKeHUX TBepaux cep 0JJHAKOBUX PO3MIpiB. AHI3OTPOIHUI PO3UNMHHUK MOJIETIOETHCS TBEPIUMU
ceponmninapamu. [y1g onucy TepMOIMHAMIYHUX BJIACTUBOCTEN CUCTEMM BiJJTiKy oeiHaHO Teopito SPT ta
aconiatuBHe cepegHbochepudHe HabmmwKeHHs: AMSA. BuBuaeThbCs BIUIMB HEC(HEPUYHOCTI MOJIEKYJI PO3UYMHHMKA Ha
¢$a3oBy noBefiHKy “pinuHa—pinuHa” cuctemu RPM-HSC nuisixom posrisgy “exsiBasieHTHOI” cymimi RPM-HS, y axiit
HS yacTuHKY po3YMHHMKA MalOTh Takui xe o6'eM sk HSC yactunku B mozeni RPM-HSC. [Ins gocaimkeHHs
acornjanii Mi>k ioHaM¥ TOPiBHIOIOTLCS PE3YJIbTAaTH, OTPUMAaHI B HabkeHHIX AMSA i MSA. [TokasaHo, 10 3aBAsSKU
BpaxXyBaHHIO acolLiaTHBHUX MiXKIOHHUX edeKTiB y pamkax AMSA, Ha BigmiHy Bify MSA, HecepudHicTb MOJIEKYJT
PO3YMHHMKA MOXe CYTTEBO MiHITU a3oBy JiarpaMy iOHHOTO IIJIMHY Yepes AOJAHOK Bifl 3aKOHY [il0UMX Mac, 110
BM3HAYA€ThCSI KOHTAKTHUM 3HaYeHHSIM 6iHapHOi (PyHKIi po3noginy ioHiB. BUKOpUCTOBYIOUM [TOEHAHAHHS TEOPii
SPT i HabnmmkeHHst AMSA, nocigkeHo (a3oBy NOBEiHKY iOHHOTO IJIMHY 3 SBHUM BPaXyBaHHSIM HEMTPAJILHOTO
aHI30TPOITHOTO PO3YMHHUKA Y HEBIIOPSAIKOBAHOMY ITIOPUCTOMY cepenoBuili. [lokasaHo, o MopucTa MaTpuLg
CIIpYsie OpieHTaliliHOMY BIOPSAKYBAHHIO C(PepOLMIIHPIB y 306araueHiil po34YMHHUKOM (asi Ta 3cyBae 0671aCTb
CIiBiCHYBaHHS B CTOPOHY MEHIIMX I'YCTUH Ta BULIUX TEMIIEPATyp. 30ijbIIeHHS HECPEPUIHOCTI YACTUHOK
PO3YMHHUKA pO3MUPIoe 0671acTh (Ha30BoOro CIiBiCHYBaHHS i 3CyBa€ B CTOPOHY BUIIUX TeMIIEPaTyp. 30iIbIeHHs
THCKY B CUCTEMi CIIpUsie 3MillleHHI0 06J1acTi (pa3oBOro CHiBiCHYBaHHS “piiuHa—PinnHA” B CTOPOHY BUILMX
TeMIIEpATyp i 6inbIIMX I'yCTHH. [JOCTiIKEHO, 10 HEBIIOPSIIKOBAHE TOPUCTE CEPEOBULIE 3HMXKYE CTYIIiHb
nucoujanii ionis. BusiByieHo, mo cTymniHb gucouianii B3goBK KPUBUX CIiBICHYBaHHS y 36arayeHiil poO34nHHUKOM ¢asi
€ MEHIINH, HiX y 36aradeHill ionamu ¢asi. Lle o3Hauae, 1110 criapioloBaHHS i0HIB Bifi0yBaeThCs GiIbLIOI0 MIpOIO ¥
30araveHill po3ynHHUKOM (Pa3i. l]g poboTa — nepiie TeOpeTUYHE AOCTiIKeHHs iOHHUX IJINHIB, KOJIX BUBYAETHCS
BILJIMB aHi30TPOIHOCTI PO3UYMHHUKA Ha (Pa30BYy MOBEJiHKY CUCTEMH, i, HA JOJATOK [10 LbOTO, BIJINB

HEBITOPSIIKOBAHOTO MTOPUCTOTO CEPEIOBUIIA.

2. The thesis is devoted to the study of the phase behavior of ionic solutions with the explicit consideration of
anisotropic solvent molecules in the bulk and in a disordered porous media. The system is represented by a model
that includes two subsystems: (i) ionic system of charged hard spheres (HS); (ii) model of hard spherocylinders
(HS). A disordered porous media is represented by a quenched configuration of randomly distributed HS that form
so-called matrix. The generalization of the scaled particle theory (SPT) is used to describe the phase behavior of a
binary HS /JHSC mixture in the bulk. For such a model there is an isotropic-nematic phase transition. Due to the
orientational ordering of HS particles the formation of a nematic phase is expected at certain concentrations of
mixture components. In this case anisotropic molecules are oriented along a certain direction. Phase diagrams of
the coexistence of isotropic and nematic phases are constructed from the bifurcation analysis of the nonlinear
integral equation for the singlet orientation distribution function. It is shown that the presence of HS shifts the
phase transition to the lower densities of HSC. With increasing of the sizes of HS the coexistence region is



expanded and with increasing of the packing fraction of HS the coexistence region becomes narrower. To study
the phase behavior of HS /HSC mixture confined in a disordered porous media, we propose an extention of the
SPT. Two approaches are used to describe such a system: (i) bifurcation analysis of a nonlinear integral equation
for a singlet orientation distribution function; (ii) a thermodynamic approach based on phase equilibrium
conditions. The bifurcation analysis shows that the increasing of the packing fraction of matrix shifts the
coexistence region of the isotropic and nematic phases towards lower packing fraction of a mixture, and the
coexistence region gets narrower. In the framework of thermodynamic approach it was shown that at certain
concentrations of HS particles the demixing processes occur in the coexisting phases, leading to the nematic
phase rich in HSC and the isotropic phase rich in HS. We have studied the phase behavior of the explicit solvent
model represented as a mixture of the restricted primitive model (RPM) of ionic fluid and neutral solvent particles
(HSC) in the bulk. RPM is represented by equal number of equisized positively and negatively charged HS. To this
end, we combine two theoretical approaches, i.e., SPT and the associative mean spherical approximation (AMSA).
The effect of asphericity of solvent molecules on the fluid-fluid phase transition is studied by considering an
“equivalent” mixture in which the HSC are replaced by HS of the same volume. To study an ion association
phenomena on the phase behavior of RPM-HSC and RPM-HS models, we also use the mean spherical
approximation (MSA) for comparison. It is shown that due to the mass action law term (MAL) in the AMSA, in
contrast to MSA, the asphericity of solvent molecules can significantly changes the phase diagram of the ionic
solution. Moreover, the MAL contribution depends on the contact value between ionic particles. To study the
phase behaviour of ionic solutions confined in a disordered porous media with the explicit neutral anisotropic
solvent, we combine SPT and the AMSA approximation. It was shown that porous matrix favours orientation
ordering of HSC in solvent-rich phase. Due to a disordered porous media a coexistence region shifts towards
lower number densities and towards higher temperatures. Asphericity of HSC makes a region of phase coexistence
wider and shifts towards higher temperatures. The increase of pressure leads shifts coexistence region towards
higher densities and higher temperatures. It was found that the degree of ion dissociation along the coexistence
curves in the solvent-rich phase is smaller than in the ion-rich phase. It means that the pairing of oppositely
charged ions is more preferable for solvent-rich phase. The presence of disordered porous media lowers the
degree of ion dissociation. This work is the first theoretical study of ionic solutions, which describes the effect of
anisotropy of solvent particles, and, in addition, the effect of a disordered porous medium on the phase behavior of
the system.
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