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

Tema gucepranii:
1. MikpoCTpyKTypa Ta AMHaMiKa €JIEKTPOJIITHUX PO3YMHIB HA OCHOBI alJ€TOHITPUJIY Ta METAHOJLY: MOJIEKYJISIPHO-

IVHAMiYHe MOJIeTIOBaHHS

2. Microscopic structure and dynamics of electrolyte solutions in acetonitrile and methanol: molecular dynamics
simulation

Pedepar:

1. O6'extu mocnimxenHs: po3unnu LiClO4, LiBF4 i LiBr B anieToHiTpui Ta MeTaHOi. MeTa: pO3BUTOK MOJIETIbHUX
YSBJIEHD | TEOPETUYHUX KOHLIEMLIN CTPYKTYPHO-AMHAMIYHUX BJIACTUBOCTEN PO3YMHIB JIITIEBUX COJIEN B
aLIETOHITPUJI Ta METAHOJIi Ha MiIKPOCKOIIIYHOMY PiBHI B 3aJIEXKHOCTI BiJl TEMIIEPAaTypU, KOHLIEHTPaLlii €JIEKTPOJIITy Ta
[IPUPOIY aHiIOHY. MeToz;: MOJIEKYJIIPHO-IUHAMIYHE MOJE/II0OBaHHS. 3anpononoBaHo mopesi reometpii [1CO ioHiB
Li+, ClO4-, BF4- i Br- B aueToHiTpuii Ta MeTaHoi Ta Mogei ionHux nap LiClO4 y meTaHoJ1i. 3anponoHOBaHO
aHasitiaHi Mmogesi st onucy AK® miHiHOI IIBUAKOCTI Ta CIIEKTPIB 3arajibMOBaHUX TPAHCJLi MosieKys AN Ta
MeOH i1 ioniB Li+ i ClO4- B 6e3Me>XXHO PO3BELIEHUX PO3UMHaxX. BCTaHOBJIEHO XapaKTep BIIMBY iOHIB HA MOJIEKYJIU B
iXHiX COJIbBATHUX 000JIOHKaX. BIpoBajy)KeHHS: BUKOPUCTAHHS OTPUMAHUX MiKpPOCKOMIUHUX XapaKTEPUCTUK
IAHAMIKY Ta CTPYKTYPH IJ151 IPOTHO3YBAaHHS MPAKTUYHO BAKJIMBUX BJIACTUBOCTEN €JIEKTPOJIITHUX PO3UNHIB

(enexTpoximis)



2. Objects of investigation: solutions of LiClO4, LiBF4 and LiBr in acetonitrile and methanol. Aim of investigation:
development of the model insight and theoretical conceptions of structure and dynamical properties of lithium
salts solutions in acetonitrile and methanol on microscopic level, depending on temperature, electrolite
concentration and anion. Method: molecular dynamics simulation. Models of geometry of first solvation shells of
Li+, ClO4-, BF4- and Br- in acetonitrile and methanol and of ion pairs in methanol were proposed. Analytical
models for describing linear velocity ACF and constrained translations spectra of AN and MeOH molecules and of
Li+ and ClO4- ions in infinitely diluted solutions were proposed. Characteristics of influence of Li+, Cl1O4-, BF4-
and Br- ions on the dynamics of acetonitrile and methanol molecules in their solvation shells were ascertained.
Application: utilization of obtained microscopic dynamic and structural properties for prediction of practically
useful properties of electrolyte solutions (electrochemistry)
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