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I10J1iB

2. lon transport and electric potentials in liquid systems with membranes in a presence of external fields

Pedepar:

1. InceprauiiiHa po60Ta NpUCBSYEHA BUBYEHHIO OCOOIMBOCTEN iOHHOTO TPAHCIOPTY i MOB’SI3aHUX 3 LM IIPOLECOM
€JIEKTPUYHUX [TOTEeHIialiB B PIIUHHUX CUCTEMAaX 3 IPUPOSHUMH i IITYYHUMU MeMOpaHaMU B IIPUCYTHOCTI
TEMIIEPATYPHUX IPAi€HTIB, 30BHIIIHIX €JIEKTPAYHUX TA €JIEKTPOMATHITHHUX I10JIiB. 3 BUKOPUCTAHHSAM OCHOBHUX
CITiBBiIHOLIIEHb TEPMOAMHAMIKM HEOOOPOTHUX MPOLECIB i €JIEKTPOJUHAMIKY CYLIIbBHUX CEPENOBUIL, OTPUMAHO
PO3B’3KY y3araJbHEHUX Ha BUIANIOK HASIBHOCTI 30BHIIIHIX 1OJIiB piBHSHD eseKTponudy3iitHoi Teopii. BussneHo, mo
IIOJATKOBUI BHECOK Bifl rpajiieHTa TeMrneparypy B 6e3po3MipHuil MeMOpaHHUI IIOTEHIial MOXKe OyTH MOJAHUMN Y
BUIJIAI BOOYTKY KoediuieHTa Cope Ha pi3HULIIO TEMIIEPATYP [0 061ABa 60KU MeMOpaHU. JI0JaTKOBi BHECKHU B
KOHLEHTPALifHUI i cTallioHapHUI MeMOPaHHi NOTEHLialN Bifi 30BHIIIHBOTO €JIEKTPOMArHiTHOTO MOJIsl IPONOPLiliHi

Pi3HUII MOXiAHMX 32 KOHI[EHTPAII€I0 Bif ieJIeKTPUYHOI Ta MAaTHITHOI IPOHUKHOCTEN 10 Pi3Hi 60K MEeMOPaH i



MaloTh KBaJpaTU4Hi 3aJIEXKHOCTI BiJl HAIIPY>KEHOCTEN €JIEKTPUYHOTrO Ta MarHiTHOro noJis. [lokazaHo, 10 iOHHUI
TPaAHCIIOPT KPidbMeMOpaHHi CTPYKTYpU B IPUCYTHOCTI 30BHILIHIX [10JIiB XapaKTepPU3y€EThCS €KCIIOHEHLIHUMU
3aJIEXKHOCTSIMU CHiBBiiHOLEHHs Ycinra-Teopesa Bif 3MiHM MeMOpPaHHOTO NOTEH1ialy BHACIIOK BILJIMBY
30BHIIIHIX [OJIIB, @ TAKOX BiJ] rpalieHTa TeMIepaTypHu, koediuientis Cope, NOXiIHMX 3a KOHLIEHTPALi€10 Bif,

IlieJIEKTPUYHOI Ta MarHiTHOI IPOHUKHOCTEN.

2. The work is devoted to the study of the ion transport peculiarities and electric potentials in liquid systems with
natural and artificial membranes in a presence of temperature gradients, external electric and electromagnetic
fields. The solutions of generalized equations of electrodiffusion theory are obtained for the case of external fields
with taking into account the principal notions of non-equilibrium thermodynamics and electrodynamics of
continuous media. It is shown that the additional contribution of temperature field to the dimensionless
membrane potential can be presented in the form of product of Soret coefficient and temperature difference for
both sides of membrane. The additional contributions of external electromagnetic field to the concentration and
stationary membrane potentials are proportional to the difference of concentration derivatives of dielectric and
magnetic permeabilities for different sides of membranes and have quadratic dependence on electric and
magnetic fields strength. The ion transport through membrane structures in a presence of external fields is
characterized by exponential dependences of Ussing-Teorell relations on changes of membrane potentials
produced by influence of external fields and temperature gradient, Soret coefficients, concentration derivatives of
dielectric and magnetic permeabilities.
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