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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

TeopeTnyHi OCHOBH LiJIECTIPSIMOBAHOIO BUKOPUCTAHHS HEBOJHUX €JIEKTPOJIITHUX PO3YMHIB B €JIEKTPOXIMIYHMX

[IPUCTPOSIX i poLecax

Ha3sBa po60oTH aHIJIiHCBHKOIO:

A Theoretic Basis of the Purposeful Usage of Nonaqua Electrolyte Solutions in Electrochemical Devices and
Processes

Pedepar yKpaiHCBKOIO:

O6'eKT DOCiIKEeHHS: IUMeTuICyIbdokcuy, po3unnu 1-1 ta 2-1 enexrposnitis B JMCO, po3unnu LiBF4 B
alleTOHITPUII, po3urHHU 1-1 €JIeKTPOJIiTiB y PO3YMHHHUKAX i3 HU3bKOIO [1ieJIEKTPUYHOIO IPOHUKHICTIO. MeTa po6oTu:
IOCJIIPKEHHS Ta MOJIEJIIOBAHHS TEMIIEPATyPHO-KOHIEHTPALIMHOI 3aJI€KHOCTI IMTOMO] €JIEKTPUYHOI ITPOBIIHOCTI
Ta B'43KOCTI €JIEKTPOJITHUX PO3YMHIB. METOJ, LOCHII>KEHHS: KOHLYKTOMETPIsl, BICKO3UMETPis. 3a pe3ysbTaTaMu
KOHIYKTOMETPUYHOI'O EKCIIEPUMEHTY BU3HAYEHI IPAHMYHI MOJISIPHI ITPOBIGHOCTI Ta KOHCTAHTU acouiauii LiBF4 B
aneTtoHiTpwili npu 15-65 rpaz. C. 3a ix 10IOMOrolo Ta Ha OCHOBI aHaJli3y TeMIepaTypHO-KOHLIEHTPALiITHUX
3aJI€;KHOCTEN IIMTOMOI €JIEKTPUYHOI ITPOBIJHOCTI BCTAHOBJIEHO, 110 TEMIIEPATYPHA 3aJIEKHICTb OCTAaHHbLOI
BA3HAYA€ThCS, TOJIOBHUM YMHOM, TEMIIEPATYPHOIO 3MiHOK TPAaHUYHOI MOJIIPHOI €JIEKTPUYHOI POBITHOCTI, TOJ] SIK
KOHILIEHTpaLliiHa 3aJIeXKHICTh — 3MiHOIO KOHIEHTpallii HOCiiB 3apsy. Po3pobseHo Ta apob60BaHO HOBY METOJUKY
06pOOKY KOHAYKTOMETPUYHUX JAHUX 17181 1-1 e7IeKTPOJITIB y pO34MHAX 3 HU3BKOIO [ieJIeKTPUYHOIO IIPOHUKHICTIO,
sIKa BPaxOBYy€ YTBOPEHHSI iOHHUX I1ap Ta iOHHUX TPiIMHUKIB. B po6OTi po3B's13aHO HAyKOBY ITPOGJIEMY BIOCKOHAJIEHHSI
Ta PO3BUTKY CTPYKTYPHO-IVMHAMIYHMX KOHLIEILiN M>)KYaCTUHKOBUX B3a€MO/Iill B HEBOJHUX €JIEKTPOJITHUX
PO3UrHaX, 3aBISIKM YOMY 3HAaYHO PO3UIMPEHO MPUIATHICTh aHATITUYHUX BUPa3iB KOHLEHTPALiHHNUX 3aJIe>KHOCTEN
BiTHOCHOI AVHAMIYHOI B'SI3KOCTI PO34YMHIB HECUMETPUYHUX Ta aCOLIIOBAHYX €JIEKTPOJIITIB, 4 TAKOXK 3HANUIEHO HOBI
3aKOHOMIPHOCTI IOJIO BILJIMBY Pi3HUX YMHHMKIB HA XapaKTep Ta iIHTEHCUBHICTb Mi’K4aCTUHKOBUX B3a€MOIIN y
PO3UMHAaX eJIeKTPOJIiTiB B aTPOTOHHUX PO3YMHHUKAX. Po3po6sieHa KOHIEeNIlis AMHAMIKU i0HHOI coJibBaTaliii,
BiAITIOBiTHO 3 SIKOIO 3MiHa MIiKPOB'SI3KOCTi PO34YMHY BifIOyBAETHCS BHACIILOK Monudikalii 10ro CTpyKTypH OGNy
ioHa 3a paxyHOK crelru@iyHuX KOPOTKOIiI0UMX B3a€MOJIill OCTaHHBOTO 3 MOJIEKYJIaMU PO3YMHHUKA. Po3BrHYTa
KOHLEILis IMHAaMIiYHOI cosbBaTallii IomuUpeHa Ha iOHHi acoljiaTy, 10 JO03BOJIWJIO BIIEpLIE 3 BICKO3UMETPUYHUX
JaHUX KiJIbKiCHO OLI{HUTY iHTEHCHUBHICTh B3a€EMOJ il ioHHUX acouiariB 1-11i 2-1 e1eKTpoiTiB i3 HANOAMKIUM

MOJIEKYJIIDHUM OTOY€HHAM.

Pedepar aHI1iliChKOIO:

Objects of investigation: dimethylsulphoxide, solutions of 1-1 and 2-1 electrolytes in : dimethylsulphoxide, solutions
of LiBF4 in acetonitrile, solutions of 1-1 electrolytes in solvents with low dielectric permitivity. The aim of this work
is studying and modelling of temperature-concentration dependencies of the specific electric conductivities and
viscosity of electrolite solutions. Method of investigation: conductometry, viscosimetry. Limiting molar
conductivities and ion association of LiBF4 in acetonitrile at 15-65 grad. C are determined by results of
conductometric experiments. With their help and on the basis of the analysis of temperature-concentration
dependence of specific electrical conductance it is established, that its temperature dependence is determined
mainly by the temperature change of the limiting molar conductivity, where as the concentration dependence is
determined by the change of the ionic concentration. A new technique of conductometric data processing for 1-1
electrolytes insolutions with a low dielectric constant taking into account the formation of complex ionic species,
ion pairs and ion triples is developed and tested. In the research the scientific problem of improvement and
development of the structural-dynamic concepts of inter-particle interactions in non-aqueous electrolyte
solutions is solved. Due to this the applicability of the analytical expressions for concentration dependence of the
relative dynamic viscosity of solutions for unsymmetrical and associated electrolytes is considerably extended, and



also the new regularities of influence of the various factors on a character and intensity of inter-particle
interactions in electrolyte solutions in aprotic solvents are found. The concept of ionic solvation dynamics is
developed. In accordance with this concept the change of microviscosity of a solution occurs due to the
modification of its structure in the vicinity of an ion as a result of specific short-range interactions of the latter
with solvent molecules. The developed concept of dynamic solvation is extended for ionic complexes, that has
allowed for the first time to evaluate quantitatively an intensity of interaction of ion complexes of 1-1 and 2-1
electrolytes with the nearest molecular environment from the viscosimetric data.
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