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2. Nonlinear electrophoresis and electroosmosis for single particles and complex systems

Pedepar:

1. Incepranist npucBsy€Ha BUBYEHHIO 3aKOHOMiPHOCTE! es1eKTpodopesy 1J1s1 YaCTUHOK Pi3HOI IPHUPOAU, a TAKOXK
€JIEKTPOOCMOCY 0iJIsl IOBEPXHI OKPEMUX YACTUHOK i B CUCTEMAX, 10 MICTATb Pi3Hi KOMIIOHEHTU. B po6OTi
€KCIIepUMEHTAJIbHO BUMIDSIHI i TEOPETUYHO PO3PaxoBaHi MBUAKOCTI €/1eKTpodope3y NPOBiIHMX i HENIPOBIIHUX
YACTHMHOK B 3aJIE>KHOCTI Bif] IPUKJIAIEHOI HAIIPYTY i BUKOPUCTOBYBAHOT'O IUCIIEPCHOTO CEPENOBUILZ;
€KCIIEPMMEHTAJIBHO MiATBEPKEHA 3a/I€XKHICTh HeJIiHIMHOI CK1afoBoi BUIKOCTI esiekTpodope3sy Bif uncia I[lexe.
ByMipsiHi IIBUIKOCTI €JIEKTPOOCMOTHAYHOI Tedii 6i7151 IPOBiIHNX YACTMHOK 3 KPUBOJIiHIMHOIO [IOBEPXHEIO i
CEeJIEKTUBHOIO €JIeKTPOIPOBifHicTI0. [IpoBeneHo nopiBHSIHHS IPOQiiB €1IeKTPOOCMOTHYHOI Tedil 11711 OKpEMHUX
iOHOOOMIHHUX i MeTasIeBUX YaCTUHOK. B 060X BUMaAKax MigTBEPIKeHO fepe6adeHuil TEOPETUYHO KBaJpaTUYHUIA
XapaKTep 3aJIeXXHOCTI IBUIKOCTI €JIEKTPOOCMOCY Bifl HAIIPY>KEHOCTI €JIEKTPUYHOTO 110J1s1. [IpoBefeHO NOCTiI>KeHHs
IIBUAKOCTI €JIEKTPOOCMOCY B JIAHLIIO)KKaX i0HOOOMIHHMX I'PaHyJl. BCTaHOB/IEHO 3HMKEHHSI LIBUJKOCTI Tedii pu

HaOJIMPKEHHI [0 KiHIS JIaHII0XKa. [I[poBeieHo NOoCliIpKeHHs NaJiHHs HAalIpYTry Ha Pi3HUX AiISTHKaX CUCTEMU;



€JIEKTPOOCMOTHYHOI Tedii. B cuctemi, sika CKagaeTsesl 3 pisHOPIIHUX TPaHyJl, OTPUMAaHUI BUXPOBUH NOTIK, 110
3abe3neyvye nepemillyBaHHs pifuHU.JJocigpkKeHo osspy3aliiiHi npouecy i MBUAKOCTI €JIeKTPOOCMOCY B
KOMILJIEKCHIll cucTeMi ioHOOOMiHHI MeMbOpaHu / CKJISIHA IOpHUCTa Aiadparma / iOHIT B 3aJ1€5XKHOCTI Bif ii
KOMIOHYBaHHs1. [TokazaHo, 110 Hal6iIbMMIA CTYIiHb NOJIIpU3aLlii i MaKCMMasbHa KBasdicTalliOHapHa MBUIKICTh

€JIEKTPOOCMOCY CIIOCTEpIiraeTbCsl y BUNAIKY, KOJIM IPaHyJIM iOHITY po3TauloBaHi 6iss giagparmu 3 60Ky KaToga.

2. The thesis is devoted to the study of regularities of electrophoresis for particles of different nature and
electroosmosis near the surface of individual particles and in system containing different components. The
electrophoresis velocities of conductive and non-conductive particles as a function of the applied voltage and the
dispersion medium were experimentally measured and theoretically calculated; the dependence of the nonlinear
component of the electrophoresis velocity of the Peclet number was experimentally confirmed.The velocities of
electroosmotic flow near conductive particles with a curved surface and a selective conductivity were measured.
The profiles of electroosmotic flow for the individual ion-exchange and metal particles were compared. In both
cases the theoretically predicted quadratic dependence of the electroosmosis velocities on electric field strength
was confirmed. The velocity of electroosmosis in the chains of ion-exchange beads was investigated. The decrease
of flow velocity at the end of the chain was detected. The study of voltage drop across different sections of the
system was conducted; the dependence of the concentration polarization on the location of the granules and its
influence on the velocity of the electroosmotic flow was analyzed. The vortex flow in the system consisting of
different granules, which provides fluid mixing, was obtained.Polarization processes and electroosmosis velocity in
the complex system ion-exchange membranes / porous glass diaphragm / ion-exchange granules depending on
its arranging were investigated. It is shown that the highest degree of polarization and the maximum
quasistationary electroosmosis velocity are observed in the case when the ion-exchange granules are located near
the diaphragm on the cathode side.
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