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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TemaTHYHHUX pyoOpHK: 31.15.33

Tema gucepranii:
1. EnleKTpoXxiMi4Hi BJIaCTMBOCTi MOHO3aMIlllEHMX aKBAaKOMILUIEKCIB HIiKEJII0

2. Electrochemical properties of monosubstituted nickel aqua complexes.

Pedepar:

1. O6'eKT BOCHIIKEHHS:IIPOLIEC €JIeKTPOBiIHOBIEHHSI MOHO3aMIIIEHNX aKBaKOMILJIEKCiB Hikeo. MeTa poboTu-
BCTaHOBJIEHHSI OCHOBHUX 3aKOHOMiIPHOCTE! BILIMBY [IPUPOJH JIiraH/iB Ha XiMidHi Ta €JIeKTPOXiMiuHi cTagii mpouecy
€JIEKTPOBiJHOBJIEHHSI MOHO3aMillleHUX aKBaKOMILIEeKCiB Hikesto(Il). MeTonu pociidpakeHHs:HeeMIlipuyHe
KBaHTOBO-XiMi4He MOJI€JIIOBaHHs 3 BUKOpUCTaHHIM DFT-MeToziB,ciekTpodOTOMETPIsl,BOJIbTAMIIEPOMETPI,
XPOHOAMIIepOMETPisl, KYJIOHOMEeTPisl,XiMIYHUI aHali3,pacTPOBa eJeKTPOHHA MiKPOCKOIIisl, peHTreHOPa30BUM
aHaui3. TeopeTnyHi i pakTyHi pe3ynbTaT: Ha OCHOBI aHasi3y pe3ysbTaTiB KBAHTOBO-XIMIYHOTO MOJEIIOBAHHS
[TI0Ka3aHo, WO i0H NiZ2+ y CKJafli FéKCaaKBAaKOMILIIEKCIB € €JIEKTPOXIMIYHO iHEPTHUM B KATOLHOMY IPOLECI.
BHeceHHS e/1IeKTPOHY [0 YAaCTUHKMA OOMEXKYETbCS MOT0 JIOKai3allielo Ha BHYTPIIHbOCHEPHUX MOJIEKYJIAX BOJAM.

BusiByieHoO i ekcriepuMeHTasIbHO MigTBEPIKEHO, O 171s eJliMiHyBaHHS He6aXaHOi peakLii eJ1eKTPOBiIHOBJIEHHSI



BHYTPIIIHbOC(EPHUX MOJIEKYJI BOJX B aKBAKOMIIJIEKCAX HIiKEJII0 Y SIKOCTi 3aMillfyl04oro Jirangy HeooXigHo
BHMKOPHCTOBYBaTY aHIOHM OPraHiYHUX KUCJIOT 3LATHUX aKLeNITyBaTh Ha CBOIX OpOITassiX JOIAaTKOBUIL €J1eKTPOH,
30KpeMa - aHiOHU aKpus0Boi KucynoTu. Chepa BUKOpUCTaHHS: Pe3yabTaTu JOCHiIKEeHb MOXKYTb OyTH BUKOPUCTaHi

IIpY pO3POOL HOBUX €JIEKTPOJIITiB HiKEIIOBAHHSL.

2. The object of study: the process of electroreduction monosubstituted aquacomplexes nikelyu.Tsel work-
establishing the basic laws of the nature of the influence of ligands on the chemical and electrochemical stage of
electroreduction process monosubstituted aquacomplexes nickel (I) .Metody study: ab initio quantum-chemical
modeling using DFT-methods, spectrophotometry, voltammetry, chronoamperometry, coulometry, chemical
analysis, scanning electron microscopy, rentgenofazoviy analiz.Teoreticheskie and practical results: Based on
quantum-chemical modeling analysis, it has been demonstrated that Ni2+ ion as part of hexaaqua complexes is
electrochemically neutral in a cathode process. An insertion of electron into particle is limited to its localization on
intraspheric water molecules. It has been identified and evident-proved that, in order to eliminate unwanted
electroreduction of intraspheric water molecules in nickel aqua complexes, it is necessary to use anions of organic
acids able to accept an additional electron, particularly, an acrylic acid anion, as a substituent ligand.Scope: The
research results can be used to develop new types of nickel plating electrolytes.
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