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IToyaToK eTamy: 01.2001
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Buz 3BiTHOrO JOKYMEHTA: Bes 3BiTy
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TloBHe HaliMeHYBaHHS IOPUAUYHOI 0coou (200 ITIB ¢izmyHOi 0c00H): XapkiBchkuil HaLiOHATbHUIA

yHiBepcuTeT iMeHni B.H. Kapasina

Kopg 3a €IPIIOY: 02071205

Micue3Haxoa KeHHS:

dopma BaacHoOCTI:
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InenTudgikarop ROR: He zacrocosyerscs
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Tenedomn: 471255
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V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHHS IOPHAHYHOI 0coou (a6o ITIB PizuuyHO0i 0cO6H): IHCTUTYT eHEPrO36EPEKEHHS

Ta EHEeproMeHeKMEHTY HallioHalIbHOrO TeXHIYHOro yHiBepcuTeTy YKpainu "KuiBcbkuii [TosniTexHiyaui Incturyt”
Kog, 3a €IIPIIOY: 00027677

Micue3Haxoa KeHHS: np. [lepemoru 37, M. Kuis, Kuis, 03056, Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs
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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 JOCTiIKEHHS — OUMEeTUIICYIbPOKCU]L, PO3YMHY €JIEeKTPOJITIB Y AUMeTuicyabdoxcumi. Meta podbotu —
IOCJiI)KEeHHS BIUIMBY [IPUPOLM, 3apsay i po3mipy ioHa Ta TeMIiepaTypy Ha AMHAMIiYHI XapaKTepPUCTUKU MOJIEKYJI
PO3YMHHUKA, & TAKOXK JOCJIIPKEHHS CTPYKTYPU COJIbBATHUX OO0JIOHOK iOHIB y AuMeTuaACyabpoxkcuai. Meron,
IOCJIiIKeHHS] — MOJIEKYJISIPHO-IMHaMiYHe MOZEI0OBaHHs. Y Po60Ti 6yJi0 po3p0o6ieHO, 3 BAKOPUCTAHHSM 00'€KTHO-
OPi€HTOBAHOrO Migxony Ha MOBi C++, mporpaMHuil KoMiuiekC MDNAES, nnpusHadeHuni1 171 MOJEIIOBaHHS HEBOIHUX
PO34MHIB €JIEKTPOJITIB, Ta METOAUKY iX MOJIEKYJISIPHO-IUHAMIYHOTO JOCIIIKEHHS. 3 €IUHUX II03ULi/, B OCHOBY
SKUX MOKJIA[IEHO anapat QyHKIil pafiaJpHOro PO3NOiTy Ta KOHLEILis OpieHTallii XapaKTePUCTUYHUX BEKTOPIB,
OIMcaHa CTPyKTypHa opraHnizauis IMCO posuunis cozneit Li+, Na+, Ca2+, Cl-, BPh4- Ta Me4N+ y HboMy.
3anponoHosaHi Mogesni acouiata IMCO, cosbBaTHMX 000JIOHOK iHIMBilyalbHUX iOHIB, a TakoX ioHHUX nap (KIP ta
CPIII). DocmimkeHo aHi30Tpomilo 06epTaIbHOi Ta nepeopieHTaniitHoi AuHamiky yncroro JIMCO, a TakoX BILJIUB
ioHiB Ha AMHAMIKy MOJIeKyJl po3unHHuUKA. Mogeri nepeopienTauii mosiekyn IMCO y conbpBaTHUX 000JIOHKAX iOHIB
BiZIOOPa’Kal0Th OCOOIUBOCTI iOH-MOJIEKYJISIPHUX B3a€MOIiN B €JIeKTPOJIiTHUX po3unHax JIMCO. Mogerni pyxy ioHiB y
cucremax Na-Cl - IIMCO rta CaCl2 - IMCO no6yznoBani Ha ocHOBi aHasnizy AK® mBuakocTeil ioHiB Ta BifnoBinHUX
CIIEKTPIB 3araJibMOBaHUX TpaHCAALiN. [IpoBeneHo aHasi3 TeMnepaTypHuX 3MiH CTPYKTYPHOI Oprasisatiii 41CToro
JIMCO Ta HECKIHYEHHO PO3BEIEHUX PO3YMHIB, & TAKOXK AMHAMIKM YaCTUHOK y HUX. OfepKaHi pe3yJbTaTy €
IIPUHLMIIOBO HOBUMM i JAI0Th MOXJIUBICTb iHTEPIIPETYBATH €KCIIEPUMEHTAJIbHI aHi Ta pOOUTU TEOPETUYHI
y3arajabHEeHHS I0J0 MIKPOCKOIIIYHOI CTPYKTYPU Ta JUHAMIKYM €JIeKTPOJITHUX PO3YMHIB i MOXKYTb OYTH BUKOPUCTaHI

SIK JTOBiIKOBI IaHi.

Pedepar aHr1ilicbKOIO:

Objects of investigation — dimethylsulphoxide, electrolyte solutions in dimethylsulphoxide. The aim of this work is
studying of influence of ion nature, charge and size and temperature on the dynamical properties of solvent
molecules and investigation of the structure of ionic solvation shells in dimethylsulphoxide. Method of
investigation — molecular-dynamics simulation. By using of object-oriented design and C++ language, there was
developed the program paccage MDNAES, designed for simulation of nonaqueous electrolite solutions, and
principles of their molecular-dynamics simulations. The structure of DMSO and its isolutions with Li+, Na+, Ca2+,
Cl-, BPh4- and Me4N+ is described by using common approach, based on radial distribution functions tool and a
concept of characteristic vectors orientation. Models of a DMSO cluster, individual ions solvation shells and ion
pairs, CIP and SSIP, are proposed. An anisotropy of rotational and reorientational dynamics of pure DMSO and
influence of ions on solvent molecules dynamics are investigated. Models of DMSO molecules reorientation in
solvation shells of ions reflect peculiarities of ion-molecular interactions in DMSO electrolyte solutions. Models of
ionic motion in the systems Na-Cl - DMSO ta CaCl2 - DMSO are constructed on the basis of analysis of ionic
velocities ACF's and corresponding spectra of hindered translations. Analysis of temperature changes in structure
of pure DMSO and its infinitely diluted solutions and particles dynamics in them was done.

Inpexc YIK: 532:537.311.32;532:541.135.1, 532:541.135.1:541.13

Koau TeMaTHYHHX PYyOPHK: 29.17.29
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