O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0223U004085

Jep>kaBHUH peecTpauiliHuI HOMeP: 0123U102729

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpamnii: 30-08-2023

II. Etran BukoHnauus JiP
Homep eramny: 1

HasBa eTamny. POSpO6JIeHHH TEOPETUYHUX METO/IIB Ta METOIIB KOMH’IOTepHOFO MOJIEIIOBAHHS [Jis1 ONIUCY
TEPMOAVHAMIYHUX BJIACTUBOCTEN iOHHOI PilHU Y HEBIIOPAAKOBAaHOMY IIOPUCTOMY CEPENOBHULIi 3 MOJIEKYJISIPHUMU
ioHaMu, NIpeCTaBIEHMMY FOMO- Ta TETEPO- ANEPHUMU 3aPAIKEHUMU JMepaMU. 3aCTOCYBaHHS TEOPIi
MacIITabHOi YaCTMHKU JJIs ONIUCY CTPYKTYPHUX Ta TEPMOAMHAMIYHMX BJIACTUBOCTEN 6a3MCHOI CUCTEMU J1JIs1 IOHHUX

PiAMH 3 MOJIEKYJISIPHUMMU i0HAMU Pi3HOI reomeTpii Ta 6yHoBuU.
IToyaTok eramy: 05.2023
3akiHyeHHs eTamy: 08.2023

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHUIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPHIHYHOI 0ocoou (a6o ITIB pizuyHO0i 0cO6H): IHCcTHUTYT Pisnkn

KOHJIEHCOBAHUX cucTeM HallioHanbHOI akagemii Hayk YKpainu

Kog 3a €IPIIOY: 05540014

Micue3HaxoaKeHHS: ByJI. CBeHLiLbKOTO, 6y. 1, M. JIbBIB, JIbBiBCbKa 0041., 79011, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiiHHSA: HaujonasnbHa akajeMis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisaiii:

Tenedon: 380322761978, 380322761158

IV. BimomocrTi nipo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHHS IOPUIUYHOI 0coou (a6o ITIB ¢izuyHO0i 0c00H): MinicTepcTBO OCBiTH i HayKK
Ykpainu

Kopg, 3a EJPIIOY: 38621185

Micuesnaxo,szeHHa: npocnekt I[lepemoruy, 6yz. 10, M. Kuig, 01135, Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 380444813221

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hanpsm ¢inaHcyBaHHS: 2.5 - nporpamu i 1poekTH y cepi MiKHAPOIHOrO HayKOBO-TEXHIYHOTO

CHiBpOGITHULTBA
I>xepesia ¢piHaHCYBaHHS

7713 - KOIITH eP>KO0I0AKeTy

Kopg, nporpamnoi kinacudikanii BuaaTKiB i KpeauryBaHHs (KIIKBK): 2201380

dakTuyHui 06car ¢piHaHCyBaHHS (THC. rpH.): 520.900




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

(dazoBa noBeJiHKa iOHHUX PiiuH Y HEBIOPSAKOBAHOMY IIPOCTOPOBOMY OOMEXXEHHI

Ha3sBa po6oTH aHIJIilICbKOIO:

Phase behaviour of ionic liquids in a disordered confinement

Pedepar yKpaiHCBKOIO:

loHHi pigyHU Ta iOHHI PO3YMHHU CKJIAIIHAX MOJIEKYJISIDHUX 10HIB, 3aBASKMA CBOIM YHIKaIbHUM (i3MKO-XiMiUHUM
BJIACTUBOCTSIM, BilirpalOTh BXKJIMBY POJIb Y (PYyHAAMEHTAIbHUX JOCTIIKEHHSX i Cy4aCHUX TEXHOJIOTISIX. 3HAYHA
YaCTMHA TEXHOJIOTIYHMX 3aCTOCYBaHb 6a3yI0ThCs HAa BIAaCTUBOCTSIX i0HHUX PiAVH y MOPUCTUX MaTepianax. MeToo
IaHOI HayKOBOi pOOOTHU € PO3poOKa Teopii (a30BUX NEPEXOLiB iOHHUX PiJIMH i3 CKIAJHOIO OYA0BOIO MOJIEKYJI B
YMOBaX HEBIOPSIKOBAHOTO IIPOCTOPOBOrO OOMEXKEHHS, 1[0 CPOPMOBAHE MATPULECI0 HEPYXOMUX YaCTUHOK
nopucroro marepiasny. Iy ii peasizariii, BIpomoBX LIbOTO €TaIy, po3po6JeHO TEOPETUYHUM MigXif I71sl OTUCY
TEPMOAVHAMIYHUX BJIACTUBOCTEN iOHHOI PilHU Y HEBIIOPSAKOBAaHOMY IIOPUCTOMY CEPENOBHULIi 3 MOJIEKYJISIPHUMU
ioHaMHU, NIpe[ICTaBJIEHMMHU TOMO- Ta TeTepO- SAECPHUMU 3aPSII)KEHVUMU IUMEPaMU, SIKUN J03BOJISIE 3IiICHUTA
KOPEKTHE BPaxyBaHHS BHECKY Bifj €JIEKTPOCTATUYHOI B3aemMogii. OTpUMaHO aHaJIiTUYHI BUPa3y ISl XIMIYHUX
IOTeHLjasliB i TUCKY, sIKi MiCTATb BHECOK Bif] cucteMu Bifjliky (CB), npencrasieHoi sik cyminl TBepaux cep pisHOro
PO3Mipy, 110 3HAXOAAThCS Y MaTPHULi HEBIIOPSIKOBAaHUX TBEPAUX cep Ta BHECOK BiJl iOHHOI NificucTeMHy,
npeAcTaBieHoi aHioHamu chepuyHoi Gpopmiu i HecheprUIHUMU KaTiOHaMU. BaskMBO, 110 BHECOK Bifl iOHHOI
nicucTeMu y TEpMOIMHAMIKY [TOBHOI CUCTEMU 3aJI€5KUTH Bifl MapHUX QYHKIIN pO3MOLiTy HAa KOHTAKTi MK
yacTMHKamu piguHu y CB. 3anponoHoBaHa Ha JaHOMY €Talli Teopis Moxe 6yTu moaugikoBaHa Ha BUNAOK iOHIB
CKJIaIHimoi popmu. 30KpeMa, HAMU PO3IVISIHYTO MOJIeJb iOHHOI PiiHY, [Ie i0HM MOJEJIOI0ThCS 3aPSAIPKEeHUMU
ceponmmigpamy, i 3apONIOHOBAHO MifXif, B paMkax sikoro CB npepcrasiise co601o0 TBepAi chepouuinapu y
HEBIIOPSIKOBaHii MaTpuLi TBepaux chep. Mu 3acTocyBanu Teopito macmtabHoi yactuku (TMY), sika 1o3Bosisie
OIIMC YaCTUHOK JOBUJIBHOI OIyKJ10i GpopMuU B MaTpuLli. TOYHICTb TaKOro Mifxoy nepeBipeHo WJIsIXOM IIOPiBHSIHHS
3aJIeKHOCTEN XIMIiUHOTO MOTEHLiasy Bif [yCTUHU, OTpUMaHuX 3 TMY, 3 pe3ysibTaTaMy KOMITIOTEPHOTO

MOJEJIIOBAaHHS.

Pedepar aHr1ilicbKOIO:

Ionic liquids and ionic solutions of complex molecular ions, due to their unique physicochemical properties, play
an important role in fundamental research and modern technologies. A significant part of technological
applications are based on the properties of ionic liquids in porous materials. The aim of this research work is to
develop a theory of phase transitions in ionic liquids with complex molecular structures under conditions of
disordered spatial confinement formed by a matrix of immobile particles of porous material. For its realization, at
this stage, a theoretical approach is developed to describe the thermodynamic properties of ionic liquids in a
disordered porous confinement with molecular ions presented as homo- and hetero-nuclear charged dimers
allowing for a correct account of the contribution from electrostatic interactions. Analytical expressions for
chemical potentials and pressure are obtained, incorporating the contribution from the reference system (RS),
represented as a mixture of hard spheres of different sizes in a matrix of disordered hard spheres, and the
contribution from the ionic subsystem, represented by spherical anions and non-spherical cations. Importantly,
the contribution from the ionic subsystem to the thermodynamics of the full system depends on the pair
distribution functions at the contact between fluid particles within the RS. The theory developed at this stage can
be modified for the case of more complex ions. In particular, a model of an ionic liquid, where ions are modelled as
charged spherocylinders, is considered. We proposed an approach where the RS is represented as hard
spherocylinders in a disordered matrix of hard spheres. We use the scale particle theory, which allows one to
describe the particles of arbitrary convex shape in a matrix. The accuracy of this approach is verified by comparing



the dependences of the chemical potential on the density obtained from the SPT with the results from computer
simulations.

Ingexc YIK: 532;533; 536; 538.9

Koau TemaTHYHHUX PYOpPHK: 29.17

KepiBHHUKH po6OTH

BiacHe IIpizBuie Im'sa I1o-6aThKOBI: [Tanaran Okcana BagumisHa
HayKoBHIH CTYIIHbB: 1. $.-M. H.

BueHe 3BaHHS: crapiuuii HAYKOBUIA CITIBPOGITHYK

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamuist:



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

Ha3zga HTII yKpaiHCBKOIO: Po3p06IIeHO TEOPETUYHMI TTZIXIL 0 OMMCY TEPMOAMHAMIYHNX BJIACTUBOCTEN
iOHHOI PigVHU Y HEBMOPSAIKOBAHOMY TIOPUCTOMY CEPEIOBUIIL 3 MOJIEKYJISPHUMU iOHAMMY, ITPEICTABJIEHUMU FOMO-
Ta TeTEPO-SAIEPHUMU AUMEPaMU. MeTO KOMITIOTEPHOTO MOIeOBaHHsI MoHTe Kapio 3acTOCOBaHO /10 PO3PaxyHKY

XiMIYHUX NOTEHIjaJiB 6a3MCHOI CUCTEMHU [J1s1 iIOHHUX PiiVH 3 MOJIEKYJISIPHUMY iOHaMU Pi3HOi reoMeTpii Ta OyOBY.

HasBa HTII aHI/IiHiCBHKOIO: A theoretical approach is developed to describe the thermodynamic properties of
ionic liquids in a disordered porous confinement with molecular ions presented as homo- and hetero-nuclear
charged dimers. Using the Monte Carlo simulations, the chemical potentials of the reference system for the ionic
liquids with molecular ions of different geometry and shape are calculated.

HTII, axy nepenba4asiocsi CTBOPHUTH:

IIpuunnn, yepe3s saki HTII He Oysi0 cTBOpeHO:

OTpHMaHi P€3yJIbTAaTH: MeToau, TEOPii

FaJIy3b 3aCTOCYBaHHSI: JloCIiI)KEHHS B rajy3i IPUPOJAHUYMX HAYK
PeecTpanifiHuil HOMep KapTKH T€XHOJIOT1ii:

Omnuc HTII: Orpumano ananiTuyHi BUupasu [ijis XiMiYHUX TIOTEHIIIAIB i TUCKY MOJIE iOHHOI piguHu y
HEBIOPSIIKOBAHOMY ITIOPUCTOMY OOMEXKEHHI, SIKi MICTSITh BHECOK BiJl CUCTEMHU Bif|JIiKy, IPEJICTABJIEHOI SIK CyMill
TBepIUX cep pi3HOro po3Mipy, 10 3HAXOASITHCS Y MAaTPULLi HEBIIOPSIKOBAaHUX TBEpAUX cdep Ta BHECOK Bif iOHHOI
nigcucTeMu, MpecTaBieHoi aHioHaMu chepruyHoi dopmu i HechepruyHUMU KaTioHaMu. OTPUMaHO aHATITUYHI
BMPa3Hu [1J151 KOHTAaKTHUX 3HaUY€Hb MAPHUX (PYHKLIN PO3NOAiny 6a3UCHOI CUCTEMU. 3a LOIIOMOIOK KOMITIOTEPHOTO
MOJIEIIOBaHHA METOIOM MOHTe-KapJio BUKOHAHO PO3PaxyHOK XiMiYHOIO IIOTEHLIAY B 3aJI€;KHOCTI Bifi T'YyCTUHU
IJIs1 CUCTEM IUMepiB Ta cpepolntiHapiB. BCTaHOBIEHO HAOMMKEHHS, B paMKax IKOr0 MOJIe/Ib TBEPAUX JUMEPIB
MOXKHa CIIiBBiIHECTHU i3 MOJEJIIIO TBEPAUX chepouuinapis. Iy cucremMu n1UMepiB i cepouuIiHpiB B MaTPULSX
i3 pi3HOI0 MOPUCTICTIO OTPUMAHO JOOpE y3roJKEHHS MiXK pe3yJabTaTaMU TeOpii MacIITabHOI YaCTUHKU Ta

KOMH’IOTepHI/IM MO EJIIOBAHHAIM.

ComniannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Gyunamentanbhi nociiokeHns B ramysi npupogHudmx

HayK

BnyiuB HTII Ha moBKiJjjisa:

BnposapaskeHHst HTII: He snpoBamkeHo

ITpakTuyHa peasnizanis HTTI
ITouaToK eramy:
3aKiHYeHHs eTamy:

Crio>KuBavi NPOAYKILii:

IlepcnekTHBHI pUHKHU:

XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IloTpiOGHMI 0GCAT iIHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJaIOTHCS iHBECTOPY IIiCJIs 3aBepIIeHHs POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:

TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:



IloTeH1iaIbHUI 0OCAT IIPOJASKY, THC. TPH..

OuiKkyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JoaaTtkoBa iHpopmamnist:
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