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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Hanodsmoinika: po3aisieHHs: peuyoBUH, IEPETBOPEHHS eHeprii Ta Mop@oJIoriuHi TpancdopMallii y HaHO-

CTPYKTPOBaHUX pi,[[KI/IX Ta MMOPUCTUX CUCTEMAX

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Nano-fluidics: separation of substances, energy conversion and morphological transformation in nano-structured
and porous systems

Pedepar yKpaiHCBKOIO:

3HaineHi TemneparypHi QyHKUii ['piHa e1eKTpOMarHiTHUX I10J1iB B OAHOBUMiIpHOMY BapiaHTi MakcBeJIiBCbKO1
MogeJii Ta 064KCIIeHi [10B'I3aHi 3 HUMU BHECKU BaH-zep BaasbcoBOro NpuUTsSraHHsg B OCMOTUYHUM TUCK
IIJIACTAHYATUX HAHO-PO3MIPDHUX YaCTUHOK B CyCIIeH3ii. be3 npumyieHs o0 reoMeTpii HopoBOro pocTopy,
OTPUMaHi 3arasibHi CHiBBiIHOIIEHHS], SIKi OIIMCYIOTh MEXaHO-XiMi4YHI eeKT: y HAHO-CTPYKTYPOBAaHOMY CEpeOBUIIL,
110 nepebyBa€ y KOHTAKTI 3i 3MilIaHUM PO3YMHOM €JIEKTPOJIiTY, Ha 6a3i SIKUX PO3IJIIHYTI Pi3Hi TUIIU reoMeTpiil Ta
3p00JIeHi BUCHOBKY NPO BIUIMB TUILy F€OMETPIi Ta poJib CKJIaAy 3MilIaHOTO PO3UMHY €JIEKTPOJITY Ha MOBEiHKY
cucreMu. O64KCIEHO BUCOTY TAPiJIKY, sIKA XapaKTepu3ye PO3MMPEHHS CMYT aHaJliTy 3a PaXyHOK riIpoJXHaMI4HOI
IUCTepcii y eIeKTPOOCMOTUYHOMY ITOTOL. [IpoieMOHCTPOBaHO, 110 BIJIMB riIpOJUHAMIYHOL gucnepcii Ha
MacorepeHoc 6i1si IOBEPxHi HAHOIIOPUCTOT'O KOPKY, SIKUI 6JI0KY€E MepeHOC PilMHU Y MiKpOKaHali, MOXe
IIPU3BOJUTH 10 3HUKHEHHS T'PAaHUYHOTO CTPYMY. 3'51COBaHO (Pi3MYHUI MEXaHi3M BasKJIMBOTO /1J1s1 6i0T€XHOJIOTii
SIBUILA - IPOHMKHEHHSI HAHO-PO3MiPDHUX METAJIEBUX YACTUHOK 3 HABKOJIMIIHLOI'O PO3YMHY BCEPEVHY KMBOI

KJIITUHU.

Pedepar aHIJ1iHCBKOIO:

The temperature Green's functions of electromagnetic fields in the one-dimensional version of the Maxwell model
are found and the associated contributions of the van der Waals attraction in osmotic pressure of plate nano-sized
particles in suspension are calculated. Without assumptions about the geometry of the pore space, general
relationships are obtained describing the mechanical and chemical effects in nano-structured medium that is in
contact with the mixed electrolyte solution, based on which different types of geometries are discussed and the
conclusions about the impact of the type of geometry and the role of the mixed electrolyte solution on the
behavior of the system are derived. The height of the plates are calculated, which characterizes the expansion of
the analyte bands due to hydrodynamic dispersion in the electroosmotic flow. It is demonstrated that the effect of
hydrodynamic dispersion on the mass transfer at the surface of a nanoporous plug which blocks the transfer of
fluid in the microchannel, can lead to disappearance of the limiting current. The physical mechanism of the
important for biotechnology phenomenon - penetration of nano-sized metal particles from the surrounding
solution inside a living cell is clarified.
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sIBUIIA - IDOHUKHEHHA HAHO-D
ConiaibHO-€eKOHOMIYHA cnpsamoBaHicTe HTII:
Bnyins HTII Ha moBKiJjis:
BnposagaskeHHs1 HTII: He snpoBamxeHo
ITpakTuyHa peasnizanis HTTI

IToyaToK eTamy: 2015-2016 pp.

3aKiHYeHHs eTaly:

Crno>kuBavi NPOAYKILii: BUpOGHUIITBO TOBaPiB MEAMYHOTO 3aCTOCYBAHHS, BUPOOHUIITBO [IPUCTPOIB 17151

HayKOBUX LIiJIe}, HAYKOBI JOCIIIIKEHHA.
IlepcrieKTHBHI PUHKH: BiTYM3HSHUIA PUHOK Ta PUHOK KPaiH 6JIMKHBOTO Ta IaJIbHBOTO 3apy6ikoKs
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM

IToTpiGHMI 0GCAT IHBECTHILIH, THC. TPH.:

IIpagBa, 0 HaAAKOTHCS iIHBECTOPY MicJIsl 3aBepIIEHHST POGOTH:

HasaBHicTb Oi3Hec-1JIaHY:

TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:

IloTeH1iaILHU 0OCAT IIPOAASKY, THUC. TPH..

OuiKkyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JoaaTkoBa iHdpopmanist:



IX. Bi6sriorpadiuHuii onuc

12 rnaB B 3akoppoHHUX MoHorpadisx.l. V.I. Kovalchuk, F. Ravera, L. Liggieri, G. Loglio, P. Pandolfini, A.V. Makievski,
S. Vincent-Bonnieu, J. Kr?gel, J. Javadi and R. Miller, Capillary pressure studies under low gravity conditions, Adv.
Colloid Interface Sci., 161 (2010) 102-114. 2. F. Ravera, G. Loglio, V.I. Kovalchuk, Interfacial Dilational Rheology by
Oscillating Bubble /Drop Methods. Curr. Opin. Colloid Interface Sci., 15 (2010) 217-228. 3. N.M. Kovalchuk, D.
Vollhardt, Auto-oscillations of surface tension: effect of pH on fatty acid systems. Langmuir, 26 (2010) 14624-14627.
4. E.K. Zholkovskiy, J.H. Masliyah, Electroosmotic Dispersion in Micro-Channels and its Implications, AIP
Proceedings, 1254 (2010) 217-222. 5. A.S. Dukhin,V.N. Shilov, The seismoelectric effect: A nonisochoric streaming
current. 2. Theory and its experimental verification, Journal of Colloid and Interface Science, 345 (2010) 248-253. 6.
B.H.IlIunos, }0.5.5opkoBckasi, Teopust MUPOKOINOJIOCHON IUCIIepCUN ANIEKTPUIECKON IPOHULIAEMOCTH
CycreH3ul 6uoyiorndeckux kiaetok, Kommougn. K., 72,N2 (2010) 173-183. 7. R. Tadmouri, N.M. Kovalchuk, V.
Pimienta, D. Vollhardt, J.-C. Micheau Transfer of oxyethylated alcohols through water /heptane interface:
transition from non-oscillatory to oscillatory behaviour. Colloids and Surfaces A, 354 (2010) 134-142. 8. A. Javadi, J.
Kr?gel, P. Pandolfini, G. Loglio, V.I. Kovalchuk, E.V. Aksenenko, F. Ravera, L. Liggieri, R. Miller, Short time dynamic
interfacial tension as studies by the growing drop capillary pressure technique. Colloids and Surfaces A, 365 (2010)
62-69. 9. N.M. Kovalchuk, I. Kuchin, V. Starov, N. Uriev, Aggregation in Colloidal Suspensions and its Influence on
the suspension viscosity. Colloid J., 72,N3 (2010) 379-388. 10. N. Kovalchuk, V. Starov, R. Holdich, Effect of
aggregation on viscosity of colloidal suspension. Colloid J., 72,N5 (2010) 1-6. 11. V. Starov, V. Zhdanov, N.M.
Kovalchuk, Kinetic models of micelles formation. Colloids and Surfaces A, 354 (2010) 268-278. 12. R. Miller, A. Javadi,
N. Mucic, N. Moradi, M. Born, J. Kr?gel, G. Loglio, P. Pandolfini, A.V. Makievski, M.E. Leser, L. Liggieri, F. Ravera, Ch.
Eigenbrod, S. Mawn and V.I. Kovalchuk, Capillary Pressure Studies of Adsorption Layers at Water /Hydrocarbon
Interfaces, Proceedings of the 5th CME 2010, Lyon, No. 0232, 1-6. 13. V.I. Kovalchuk, M.P. Bondarenko, E.K.
Zholkovskiy, V.M. Starov and D. Vollhardt, Ions redistribution and meniscus relaxation during Langmuir wetting
process, J. Phys. Chem. B, 115 (2011) 1999-2005. 14. V.I. Kovalchuk, E.K. Zholkovskiy, M.P. Bondarenko, V.M. Starov
and D. Vollhardt, Concentration polarization effect at the deposition of charged Langmuir monolayers, Adv. Colloid
Interface Sci., 168 (2011) 114-123. 15. N. Mucic, A. Javadi, N.M. Kovalchuk, and R. Miller, Dinamics of interfacial layers
- experimental feasibilities of adsorption kinetics and dilational rheology, Adv. Colloid Interface Sci., 168 (2011) 167-
178.16. V. Pimienta, M. Brost, N. Kovalchuk, S. Bresch, O. Steinbock, Complex shapes and dynamics of dissolving
drops of dichlorometane, Angewandte Chemie - International Edition, 50 (2011) 10728-10731. 17. V.B. Fainerman,
E.V. Aksenenko, V.I. Kovalchuk, A. Javadi and R. Miller, Study of the co-adsorption of hexane from the gas phase at
the surface of aqueous CIOEO8 drops, Soft Matter, 7 (2011) 7860-7865. 18. A. Yaroshchuk, E. Zholkovskiy, S. Pogodin
and V. Baulin, Coupled concentration polarization and electroosmotic circulation near micro/nano-interfaces:
Taylor-Aris model of hydrodynamic dispersion and limits of its applicability, Langmuir, 27 (2011) 11710-11721. 19. N.M.
Kovalchuk, V.M. Starov, Aggregation in colloidal suspensions: Effect of colloidal forces and hydrodynamic
interactions, Adv. Colloid Interface Sci., 179-182 (2012) 99-106. 20. V.B. Fainerman, S.V. Lylyk, E.V. Aksenenko, N.M.
Kovalchuk, V.I. Kovalchuk, J.T. Petkov and R. Miller, Effect of water hardness on surface tension and dilational
visco-elasticity of sodium dodecyl sulphate solutions, J. Colloid Interface Sci., 377 (2012) 1-6. 21. R. Gabrieli, G.
Loglio, P. Pandolfini, A. Fabbri, M. Simoncini, V.I. Kovalchuk, B.A. Noskov, A.V. Makievski, J. Kr?gel, R. Miller, F.
Ravera, L. Liggieri, Spherical Cap-Shaped Emulsion Films: Thickness Evaluation at the Nanoscale Level by the
Optical Evanescent Wave Effect, Colloids and Surfaces A, 413 (2012) 101-107. 22. A. Javadi, J. Kr?gel, A.V. Makievski,
V.I. Kovalchuk, N.M. Kovalchuk, N. Mucic, G. Loglio, P. Pandolfini, M. Karbaschi and R. Miller, Fast dynamic
interfacial tension measurements and dilational rheology of interfacial layers by using the capillary pressure
technique, Colloids and Surfaces A, 407 (2012) 159-168. 23. M. Karbaschi, A. Javadi, D. Bastani, VI. Kovalchuk, N.M.
Kovalchuk, A.V. Makievski, E. Bonaccurso and R. Miller, Drop Profile Analysis Tensiometry under Highly Dynamic
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