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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

CrpyKrypa, JyHamika Ta MD>KYaCTMHKOBI B3a€MO/Iii B PiIKUX HEBOJHUX iI0H-MOJIEKYJISIPHAX CUCTEMAX

Ha3sBa po6oTH aHIJIilICbKOIO:

Structure, dunamics and interparticle interactions in liguid non - agueous ion-molecular systems

PedepaT ykpaiHCbKOIO:

O6'eKT DOCIIKEHHS: Cilb-comnbBaTHI cucteMu, po3unHu LiTFSI y DME, posunnu LiClO4 Ta Bu4NClO4 y
numeTtunadopmamini. Meta poboru: Onep>kaHHs HaIilHOI Ta AeTanbHOi iHpopmMallii 3 MiIKpOCKOIIIYHOI CTPYKTYPH,
iOHHOI IMHAMIKM Ta €HEPreTUKU MDKYaCTMHKOBUX B3a€MOJIIN B PiIKMX HEBOJHUX iOH-MOJIEKYJIIPHUX CUCTEMAX
(PHIMC) Ha OCHOBI coJiel JIiTilo Ta [esIKUX 2-X 3apsAHUX KaTiOHIB 3a JOIIOMOrOK TEOPETUYHUX (ab initio KBaHTOBO-
XiMiYHi pO3paxyHKM) Ta eKCIIEPUMEHTANBHUX (KOHIYKTOMETPIsl) METOIIB 3 METOIO NIEPEBIPKU Ta BIOCKOHAIEHHS
TEOPETUYHUX KOHLEILH 1J1s1 ONIMCY MTPAKTUYHO Ba)KJIMBUX TPAHCIIOPTHUX (€JIeKTPONPOBITHICTD, AUQY3is, B'SI3KiCTh)
Ta eJIEKTPOXiMivHUMX BactTuBoctert PHIMC. MeTon nociigKeHHs: KOHIYKTOMETPis, KBAHTOBO-XiMi4HI pO3paxyHKHU.
[IpoBeeHO KBAHTOBO-XIMiUHE NOCIIIIKEHHS KOOpPAMHALlii Ta €Heprii Mib>KYaCTMHKOBUX B3a€MOJiN B cCUCTEMI Lit+ -
TFSI- - DME, a takoxx komiuekcis [Li+ - TFSI- ] ra [Li+- DME]. BctaHOBI€HO, IO 1151 KOPEKTHOTO PO3PAXYHKY
eHeprii yTBOPeHHs COJIbBATOKOMILJIEKCIB B paMKaX CyIIpaMOJIeKyJISIPHOTO HaGJIVKEeHHS CJIiJl BpaXOBYBaTU
cylnepnosuliiiny noxubky. Ha nigcrasi ogep>kaHux pe3ysibTaTiB iepei6adyeHo, o y Cijlb-COJIbBATHIN CUCTEMI
LiTFSI - DME noBuHHi criocTepiraTucst eKCTpeMyMU Ha 3aJ1eXKHOCTAX (Pi3UKO-XiMIiUHMX BIACTUBOCTEN - CKJIa[ IIPU
CITiBBiIHOLIEHH] KOMIIOHEHTIB 1:1. 3a pe3ysbTaTamMmu KOHTYKTOMETPUYHOIO €KCIIEPUMEHTY BU3HAYEHO IPaHUYHI
MOJISIpHI IPOBigHOCTI Ta KOHcTaHOTU acoujanii gy LiCl04 ta Bu4NClO4 y numeTtundopmamizi B intTepsasi
temrepatyp 5-125 °C. BcraHosineHo, o B LiClO4 ta Bu4NClO4 pumetundopmamizi y foCIimKeHOMY
KOHLEHTPALifHOMY iHTEPBaJli € MaI0aCOLilOBAHUMHU €JIEKTPOJliTaMu. I3 aHani3y aTpakuiiiHUX KoeillieHTiB TePTS
BCTaHOBJIEHO, 110 HANOINIbIIMI BIIJIMB HAa IUHAMIKY HAHOJIMKUMX [0 i0HY MOJIEKYJ pO3UYMHHUKA CIIpaBilsie ioH Li+,

10 Y3rOIPKY€EThCS i3 BeJIMYMHAMU Ta TEMIIEPATYPHUMU 3MiHAMU PaiiyCiB COJIbBATHMUX OOOJIOHOK iOHIB.

Pedepar aHIJIiHCBKOIO:

Objects of investigation: salt-solvated systems, solutions of LiTFSI in DME, solutions of LiClO4 and Bu4NClO4 in
dimethyl formamide. The aim of this work is to obtain reliable and detailed information about microscopic
structure, ionic dynamics and energetics of interparticle interactions in nonaqueous liquid ion-molecular systems
(NLIMS) based on the salts of lithium and some double charged cations by means of theoretical (ab initio quantum-
chemical calculations) and experimental (conductometry) methods for the purpose of validation and perfection of
theoretical concepts for description of practically useful transport (conductance, diffusion, viscosity) and
electrochemical properties of NLIMS. Methods of investigation: conductometry, quantum-chemical calculations.
Quantum-chemical investigation of coordination and energy of interparticle interactions in the system Li+ - TFSI-
- DME and complexes [Li+ - TFSI- ] and [Li+- DME] were performed. It was established that for correct calculation
of the formation energy of solvato-complexes within supramolecular approach one should take into account basis
set superposition error. On the basis of obtained results it was predicted an existence of an extremum in
dependencies composition vs. physicochemical properties in salt-solvated system LiTFSI - DME at the
components ratio 1:1. Limiting molar conductivities and ion association constants of LiClO4 and Bu4NClO4 in
dimethyl formamide at 5-125 °C are determined by the results of conductometric experiments. It is established
that LiClO4 and Bu4NClO4 in dimethyl formamide are low associated electrolytes within investigated
concentration range. On the basis of the analysis of the attraction friction coefficients it is shown that Li+ exerts
the largest influence on dynamics of the nearest molecules, that agrees with values and temperature change of the
radii of ions solvation shells.

Inpexc YIK: 544.35, 541.8
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