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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

IIIndp cneuniasnizoBaHoi BY€HOI pasau (pa30Boi cIieniaizoBaHOil BYUEHOI pasu). [l 64.051.14
IToBHe HaiMEeHYBaHHSI IOPHUAHUYHOI 0COOM: XapKiBChbKMil HALOHATIBHNIA YHiBepcuTeT imMeni B.H. Kapasina
Kopg 3a €IPIIOY: 02071205

Micueanaxo;pKeHHﬂ: MangaH CBo6onu, 4, M. XapkiB, XapkiBcbKuil p-H., XapKiBcbKa 0671., 61022, Ykpaina
dopma ByracHoCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IloBHe HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0CO0M: XapkiBchbKuil HallioHaIbHUI YHiBepcuTeT iMeni B.H. Kapasina
Kopg 3a €IPIIOY: 02071205

Micue3HaxoaKeHHS: Ykpaina, 61022, m. Xapkis, maiinan CBo6oau,4

dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHyHHX PyOPHK: 31.15.31

Tema gucepranii:
1. ®i3uko-XiMiuHi BJIaCTUBOCTI Ta MiKPOCTPYKTypa 6iHapHUX CyMillleil Ha OCHOBI iMifa3osieBux i nipuanHieBUX

IOHHUX PiIH 3 alleTOHITPUIIOM i METAHOJIOM

2. Physical and chemical properties and microstructure of binary mixtures based on imidazolium and pyridinium
ionic liquids with acetonitrile and methanol

Pedepar:

1. O6'eKT BOCIIIPKEHHS: 3AKOHOMIPHOCTI (POPMYyBaHHSI MAaKPOCKOIIIYHUX BJIACTUBOCTEH, y IIEPILY 4epry
TPAHCIIOPTHUX, B i0OH-MOJIEKYJIIPHUX CUCTEMAX SIK QYHKIii CK1aZly KOMIIOHEHTIB i 30BHILIHIX TEPMOJMHAMIUYHNX
[IapaMeTpiB, a TAKOX PO3BUTOK METO/IB KOMIT'IOTEDHOTO MOJIEJIIOBAHHS HEBIIOPSIKOBAHUX KOHIIEHCOBAHUX CHUCTEM.
Merta mocigyKeHHS: BCTAaHOBJIEHHS 3aKOHOMIPDHOCTEH BILJIUBY TEMIIEPATYPHU, PO3YMHHIUKA, CTPYKTYPHU Ta IPUPOIHU
IIPOTUIOHIB Ha (Pi3UKO-XiMi4Hi BJIACTMBOCTI, CTPYKTYPY Ta Mi’K4aCTUHKOBI B3aeMoZii y 6iHapHUX cUCTeMaxX i0HHa
pioyHA - MOJIEKYJISIPHUIM PO3YMHHYK. MeTOoM NOCiIKEHHS Ta anlapaTypa: KOHAYKTOMETPis, KJlaCU4YHe i KBAaHTOBE
MOJIEKYJISIPHO-AMHAMIYHE MOJIEJIIOBAHHS, KBAHTOBO-XiMiYHi PO3paxyHKU; KOHIYKTOMETP, aHAJIITUYHi Bary, BOJHI
TEPMOCTATHU, KOMIT'IOTEpU. TeopeTnyHi i IpakTUYHi pe3ynbTaT: 3HaUIEeHi rPaHWYHi MOJISIPHI Ta i0HHI IIPOBiZHOCTI
Ta KOHCTAHTH acoljauii MOXyTb 6YTH BUKOPUCTaHI SIK CTaHAAPTHI JOBIIKOBI AaHi. BcTaHOB/IEHI 3aKOHOMIPHOCTI y

B3a€MHOMY BIIJIMBi KaTiOHIB Ta aHiOHIB iOHHUX PiJyH JO3BOJISIOTh IPOTHO3YBAaTA MAKCUMYM €JIEKTPUYHOI



MIPOBIGHOCTI B CyMilllaX I0HHUX PiAYH 3 MOJIEKYJISPHUMU PiiHaMU, L0 € BAKJIMBUM JJ15 €JIEKTPOXIMIYHOTO
3acTocyBaHHs. OTprMaHi MIKpOCKOIIiUHi JaHi MOXYTb OYTU BUKOPUCTAaHI IIpY pO3po01Ii XIMIYHUX [IKepeJl CTPyMy Ta
CYIepPKOHIEHCATOPIB 3 NOJINIIEHUMU eKCIITyaTalilHUMU XapaKTepUCTMKaMU. Po3pobsieHa MeToiuKa reHepyBaHHS
MOJIeJli CUJIOBOTO MOJIs i BpaXyBaHHS 3apsifiiB Ha IPOTHiOHAX MOXKe 6YTH BUKOPUCTaHa 1J1s1 Oy1b-SIKUX iOHHUX PifuH
i cymimeit Ha X OCHOBI, 1110 JO3BOJIUTD YCIIIIIHO MOIETIOBATH NO0Ai6HI cucteMu. HoBM3HA: BCTAaHOBJIEHO, IO B
yCbOMY iHTepBaJI CKJIAJiB - Bill YUCTUX iOHHUX PiAH [0 X HECKIHYEHHO PO3BEAEHUX PO3YUHIB - CIIOCTEPIraeThCA
OJVH i TOM caMuil CTPYKTYPHUI MOTHUB - KOHTAKTHA iOHHA I1apa iOHHOI PiIXHY 3 PO3TallyBaHHAM aHiOHa Haf,
iMifa3osbHUM (MipUAUMHOBUM) KijIbLIEM KaTiOHA. 3alTPONIOHOBAHO HOBY YHIBEPCAJIbHY METOJUKY PO3POOKU MOAEI]
CHJIOBOTO I10J151 4J151 MOJIEKYJISIPHO-IMHAMIYHOTO MOJIe/IIOBaHHS PiIKUX CEPeNOBUIL, 3 BUCOKOIO KOHILIEHTPAlli€lo
€JIEKTPUYHOTO 3apsiy, 110 BPaXOBYy€ B3a€MHY IOJISIPU3aLLiI0 B CUCTEMI LIVISIXOM MacCIITa0yBaHHS NapljiaJbHUX
3aps/iiB Ha aTOMax B3aeMOJil04uKx ioHiB. [T0Ka3aHo, 10 MOJIOKEHHS Ta BeJIMYMHA MAaKCUMYMY Ha 3aJI€XKHOCTI
IIUTOMOI €JIEKTPMUYHOI IIPOBITHOCTI Bifj MOJIbHOI YaCTKY I0HHUX PiiUH Y CyMilllaX 3 MOJIEKYJIAPHUMU PO3YMHHUKAMU
3aJI€KUTD Bif] pO3Mipy KaTiOHa 1 aHiOHA iOHHOI PilUHM i OSICHIOETHCS AOCATHEHHSIM KOHIIEHTpAIllii, 3a SIKOi iOHU B
CHCTEMi BCTYNAlOTh B KOHTAKT 3 YTBOPEHHSIM CKJIA[JHUX acouiaTis (kyactepi). CTyIiHb YIPOBAI)KEHHSI: METOOWYHI
Ta PO3PaxXyHKOBI MiIXOAM O BpaXyBaHHSI NOJISIPU3aLIiHIX €(EeKTiB y BUCOKOIOJISIPU30BAHOMY CEPeIOBUIL
BIIPOBA/’KEHi B HAaBYaJIbHUM IIpoLeC XiMiYHOro (akyIbTeTy y paMKax CIeliaabHOro Kypcy: "MosekyasipHO-
IVHAaMiYHe MOJIEJIIOBAHHS KOHIEHCOBAHMX HEBIIOPSIIKOBAHUX CUCTEM" 3a CIleliajibHICTIO "KoMIT'IoTepHa XiMis Ta
MOJIEKYJISIPHUM Ou3aiiH" 1J1s1 CTyJeHTIiB 5-To Kypcy XiMiuHoro ¢akysnbrety 3a OKP "Marictp” Ta "Crenjanict". Chepa
BUKOPUCTAHHS: PE3yJIbTaTU MOXYTb OyTH BUKOPHCTaHi B HAYKOBUX JIA0OPATOPISX, SIKi pO3POOJISIOTh XiMidHi
IpKepesia CTPyMy.

2. Object of investigation: regularities in formation of macroscopic properties, especially transport, in ion-
molecular systems as a function of external components and thermodynamic parameters as well as the
development of computer simulation methods for disordered condensed systems simulation. Objective: To
elucidate the influence of temperature, solvent, structure and nature of counterions on the physical and chemical
properties, structure and interparticle interactions in binary systems ionic liquid - molecular solvent. Methods and
apparatus: conductometry, classical and quantum molecular dynamics simulation, quantum-chemical calculations,
conductimeter, analytical balance, water thermostats, computers. Theoretical and practical results: found limiting
molar conductivity and ion association constant can be used as standard reference data. The regularities in the
mutual influence of cations and anions of ionic liquids to predict the maximum electrical conductivity of mixtures
of ionic liquids with molecular liquids have been found, which is important for electrochemical applications. These
microscopic data can be used to develop chemical power sources and supercapacitors with improved
performance. The technique to develop a force field model and counterions charges account can be used for any
ionic liquids and their mixtures. Proposed approach allows simulate such systems successfully. Novelty: it has been
found that throughout the composition range - from pure ionic liquids until infinitely diluted solutions - observed
the same structural motif - contact ion pair of ionic liquid with a anion above the imidazolium (pyridinium) ring of
cation. A new method of developing a universal force field model for molecular dynamic simulation of liquid media
with a high concentration of electric charge which takes into account the mutual polarization of the system by
scaling the partial charges on the atoms interacting ions. It is shown that the position and size of the maximum on
the dependence of specific electrical conductivity on ionic liquid mole fraction in their mixtures with molecular
solvents depends on the size of the cation and anion and reflacts the concentration at which the ions in the system
come in contact with the formation of the complex associates (clusters) . Degree of implementation:
methodological and computational approaches to take into account polarization effects in highly polarized
environment embedded in the learning process on chemical department as part of a special course "Molecular
dynamics simulation of condensed disordered systems" for specialty "Computational chemistry and molecular
design" for "Master" and "Specialist" students of chemistry of 5th year. Area: results can be used in laboratories,
which develop chemical current sources.
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IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui# NpiopHTETHHUI HAIIPSIM iHHOBaLiHHOI AiSJILHOCTI:
IlizcyMKu BOCIiAKEHHS:

Iyosikarrii:
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VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)
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2. Kalugin Oleg Mykolayovych

KBasigikamis: k.x.u., 02.00.04
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa indpopmamnist:

IToBHe HaliMeHYBaHHS IOPHINYHOI 0COOH:
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Micue3HaxoaKeHHS:
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