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1. BriivB cosibBaTallii Ta IpUpOaY MOHHUX I1ap Ha €JIEKTPOIPOBIAHICTE PO3YUHIB COJIEN JITiIO B

IVMeTWICYIbQOKCU], IIpOoIiseHKapOoHaTi i AUMeTHIKapOoHaTi

2. Effect of solvation and the nature of ion pairs on the conductivity of lithium salt solutions in dimethyl sulfoxide,
propylene carbonate and dimethyl carbonate

Pedepar:

1. Inceprauito NPpUCBSIYEHO NOCIIIKEHHIO NTOHHO-MOJIEKYJISIPHOTO CKJIA[ly PO34YMHIB COJIEN JIITIIO B
numetuicyabdokenai (IMCO), nponinenkap6oHari (T1K) ta numerunkap6oHarti (IMK) B KOHLIEHTpaLiiiHOMY
intepsasi (0,05-0,25) M. 4., IOIYKY KPATEPIiB yTBOPEHHSI HOHHUX Nap i BUBHAYEHHIO YACTUHOK, 10 BiJIIOBiAAIOTh 3
IIepeHeCceHHs 3apsiny. BuBueHo (a3oBi giarpamu Ta 3a1€KHOCTI €J1eKTPOIPOBIIHOCTI 1711 CUCTEM CiJlb JITiIO -
PO34YMHHUK. [100y0BaHO psany aHiOHIB 32 3MeHIeHHM acouianii 3 JMCO i 3a 36isbIIeHHSIM eJIeKTPOIIPOBiIHOCTI
Ta 3p00JIEHO BUCHOBOK, 1110 sIK (a30Bi fiarpamu, Tak i NpOBigHICTh OJHAKOBO YYT/IMBI 10 BCiX TUIIB acowjallii B
cucremi. BusHaueHo eHrasnbmilo acoujanii pigkoro JMCO, sika craHoBuTb -11,7 + 0,9 KJI[)X/Mo0Jib. 3a pe3yibTaTamu
aHasi3y crekTpiB KoMbiHauiliHOro po3citoBanHs (KP) Bu-sBj€HO, 0 y BCIX AOCTIIKEHUX PO3YMHAX CepeliHi ynca

cosbBaTallii KaTioHiB MOCTilHI Ta 6;113bKi 70 nBoX. CepenHi yncia cosbBaTallii aHiOHIB 3MEHIIYIOThCS 3i



36i7BIIEHHSIM BMICTY COJIi i HAGJIMKAIOThCS 10 ABOX Y KOHLIEHTPOBAaHUX PO3YMHaX. BcTaHOBIEHO, 10 BMICT
COJIbBATOBAHUX MOHIB, HOHHUX Nap, PO3iJIeHUX PO3-YMHHUKOM, Ta KOHTAKTHUX MOHHUX Nap Bill KOHIIEHTpaLii coi
3HAYHO 3aJIEXKUTD BiJl IPMPOLY COJIi i PO3YMHHMKA. 3HANIEHO, 1[0 B pO34MHax cosei JiTito B JIMCO npucyTHi K
COJIbBATOBaHi IOHU, TaK i HOHHI napu Bcix TUmiB. [y cuctem LiClO4 - TIK Ta LiClO4 - MK BCTaHOBJIEHO, 1110 B HUX
COJIbBATOBAHI IOHHU BifICYTHI, a IPOBiIHICTb 3a6e3neuyeTbest ITIPP. 3o0kpemMa, psiay pO3YMHHUKIB 32 30i/IbIIEHHSIM
KOHILIeHTpauii cosbBaToBaHux aHioHiB [[IMK=ITK(=0)<<IMCQ] i 3a 3MeHIIeHHsIM KoHIeHTpali [[TPP
[AIMK>TTK>IMCO] npu 0,075 M. 1. 36iratoTbCsl 3 psiOM PO3YMHHUKIB 32 30i/1bLIEHHSM IIPOBiAHOCTI
[AMK<ITK<<JIMCQ]. Takum 4MHOM, BIleplie [10Ka3aHo, o IIIPP 3naTHi BUCTynaTu B poJli HOCIiB 3apsay B

KOHILI€EHTPOBAHUX PO3YNHAX.

2. The thesis deals with the study of speciation in lithium salts solutions in dimethyl sulfoxide (DMSO), propylene
carbonate (PC) and dimethyl carbonate (DMC) in the concentration range of (0.05-0.25) mole fractions of a salt,
searching for the criteria of the ion pair formation and understanding the nature of particles ensuring the transfer
of charge. Phase diagrams and conductivity of lithium salt - solvent systems have been studied. The orders of
anions for decreasing association of salts with DMSO and for increasing conductivity have been obtained. It is
concluded that both phase diagrams and conductivity measurements are equally sensitive to all types of
associations in the system. The enthalpy of association of liquid DMSO has been obtained as -11.7+0.9 kJ-mol-1. In
Raman studies of cation and anion solvation, it has been found that in all solutions studied, solvation numbers of
cations are constant and close to two. Solvation numbers of anions decrease if the salt content is growing and are
close to two in concentrated solutions. The dependences of the amount of the solvated anions, the solvent
separated ion pairs (SSIP) and the contact ion pair (CIP) on the salt concentrations have been determined to differ
significantly from salt to salt and from one solvent to another. It has been found that solvated ions as well as all
types of ion pairs are presented in lithium salts solutions in DMSO. No "free" ions exist for LiClO4 - PC and LiClO4
- DMC systems, and their conductance is solely ensured by SSIPs. Therefore, it has been shown for the first time
that solvent separated ion pairs are able to serve as charge carriers in concentrated solutions.
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