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V. BimoMocTi npo guceprariio
MoBga guceprariii:
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Tema gucepranii:
1. BB xommnekcHux cnoayk Ni(II), Cu(Il) Ta Zn(II) Ha npoBinHiCcTb 6ilIapOBUX JiMiTHUX MeMOpaH

2. Influence of Ni(II), Cu(Il), and Zn(Il) complex compounds on the conductivity of bilayer lipid membranes

Pedepar:

1. O6'eKT mociiKeHHs - MEXaHi3MU B3aeMO/Iii mpocTux coieil MeTais (II), KapOOHOBUX KACJIOT i KOMITJIEKCHUX
crionyk Cu(II), Ni(II) i Zn(II) 3 BJIM. MeTa mociifpkeHHsl - BCTAHOBUTH 3QJIE5KHOCTI €J1eKTPOXiMiYHUX BJIaCTUBOCTEM
BJIM Bin npupoay i 6ynosu komisiekcHux ionis Cu(Il), Ni(II) i Zn(Il) npu ix B3aeMogii y BonHUX po3unHax. MeTonu
OOCJiIKEHHS - IUKJIiYHA BOJIbTamMIiepomeTpust; pH-meTpis, esleKTpoHa crieKTpopoToMmeTpis. TeopeTnyHi Ta
IIPAKTUYHi Pe3yJIbTaTU - BCTAHOBJIEHO BIUIMB aMiHO- Ta KAPOOKCUIATHUX KOOPAMHALIIMHUAX CIOJIYK Ha
€JIEKTPOIPOBIAHICTh Ta MOTeHLia bimapoBux ginifuux memopan (bJIM) Ta nokasaHo, 1110 polecu
KOMILJIEKCOYTBOPEHHS i0oHiB MeTaliB(I]) (Hikesb, KyIpyM, LIMHK) 3 2,2'-TUNIPUIUIIOM, €TUJIEHIiaMiHOM, Fipa3rHOM,
dbopmiaTHIMH, alleTATHUMU, IPOIIIOHATHUMU JIraHIAMU IPU3BOIATH 10 YTBOPEHHS KOMILJIEKCHUX iOHIB, SIKi

HiABUILYIOTh IPOBITHICTh MOJI€/IBHUX MEMOPaH BHACIIOK IPOHUKHEHHS KPi3b JiMigHUNA MAaTPUKC Ta 3MIILyIOTh



MeMOpaHHUM [TOTeH1ian y 6iK IO3UTUBHUX 3Ha4YeHb. [TokazaHa MpOTOHO(OPHA 3aTHICTh HUKUNX KAPOOHOBUX
KUCJIOT (MypaIIMHOi, OLITOBOI, TPOIiOHOBOI), 110 MifBUILYETHCS 3i 30iIbIIEHHSIM OBXUHYU BYTJI€BOHEBOIO
pajuKany KapooHOBOI KUuca0TU. BusHavyeHo, o akBakomIiekcu Ni(Il), Cu(ll) ta Zn(Il) npusBoIsTh 1O 3MillleHHS
MEeMOpaHHOro NOTeHIjaNy B 6iK IO3UTHMBHUX 3HA4E€Hb 32 PAXYHOK B3a€MO/Iil 3 IOBEPXHEIO JIiMiAHOrO 6imapy
Mem6pany. HoBU3HA M0OJI0KEHD i pe3yJbTaTiB - Blleplle Ha OCHOBI BU3HAYEHHS €JIEKTPOIIPOBIHOCTI Ta IOTEHLialy
BJIM 3a pnii akBa- Ta rigpokcokomiiekcis Ni(Il), Cu(Il), Zn(Il), HI>KYMX OJJHOOCHOBHUX KapOOHOBUX KUCJIOT,
KapOOKCHUJIaTHUX i aMmiHOKOMILIEKCiB MeTaiB(Il) BcTaHOBIEHMI B3a€EMO3B'SI30K MDK CTPYKTYPOIO KOMILJIEKCHOTO
iOHY Ta 3aTHICTIO KOMIIJIEKCHUX CIIOJIYK IIPOHUKATU KPi3b MOZEJIbHI MeMOpaHu. ['amy3b BUKOPHUCTAHHS ~
Pe3yJIbTaTy pOOOTH LIO0 BUBHAYEHHS XapaKTEePHUX 0COOIMBOCTEN BIIJIMBY KOMIIJIEKCHUX CIIOJIYK MeTaiB(Il)
IOCTiI)KYBaHUX CTPYKTYPHUX TUIIIB HA €JIeKTPOXiMiuHi BJIaCTUBOCTI MOJ€JIbHUX MEMOPaH Ta MEXaHi3MiB

[IEPEHECEHHSI PEYOBUH Kpi3b BJIM MaloTh CyTTeBe 3HAUEHHS J1S1 PO3BUTKY €JIEKTPOXiMii 6i0s10rYHIX 06'EKTIB.

2. Object of research - the mechanisms of interaction ordinary metal(Il) salts, carboxylic acids and complex
compounds Cu(Il), Ni(Il) and Zn(II) with the BLM. Purpose of the research - to establish a dependence of
electrochemical properties of the BLM on the nature and structure of complex ions Cu(Il), Ni(II) and Zn(1I) for their
interaction in aqueous solutions. Research methods - cyclic voltammetry, the measurement of membrane
potential, pH-metry, electron spectrophotometry. Theoretical and practical results - the influence of the amino-
and carboxylate coordination compounds on the conductivity and the potential of bilayer lipid membranes (BLM)
and show that the processes of complexation of metal(II) (nickel, copper, zinc) ions in solution with 2,2 '-dipyridyl ,
ethylenediamine, hydrazine, formate, acetate, propionate ligands leads to the formation of complex ions, that
increase the conductivity of model membranes due to of penetration through the lipid matrix and shift the
membrane potential to positive values. The protonophore ability lower carboxylic acids (formic, acetic, propionic)
was shown, which increases with the length of the hydrocarbon radical of a carboxylic acid. It was determined that
aquacomplexes Ni (II), Cu (II) and Zn (II) shift membrane potential to positive values due to the interaction with the
surface of lipid bilayer membranes. The novelty of the regulations and the results - the first time on the basis of
determination of conductivity and capacity of the BLM by the action of aqua- and hydroxocomplexes of Ni(II),
Cu(Il) and Zn(II), lower carboxylic acids, carboxylate and aminocomplexes of metal(ll) determined the relationship
between structure complex ion and the ability of complex compounds to penetrate through model
membranes.Field of fpplication - results in the definition of the characteristic features of the influence of complex
compounds of metal(Il) studied the structural types of electrochemical properties in model membranes and
mechanisms of transport of substances through the BLM are important for the development of the
electrochemistry of biological objects.
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