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Tema guceprauii:

1. EneKTponoBepxHEBi Ta CTPYKTYPHi BJIACTUBOCTI MgpOAUCIIEPCiA HAHOPO3MIPHUX OKCUIiB METAJIiB Ta KDEMHIIO Ta
ix crab6inizaris

2. Electrosurface and structural properties of aqueous dispersions of nanosized oxides of metals and silica and
their stabilization

Pedepar:

1. Inceprariito NpUCBSYE€HO BCTAHOBJIEHHIO Ta CUCTEMHOMY JOCJIIIPKEHHIO B3a€MO3B 13Ky MiX CKJIaZJOM, 6Y0BOIO
IIOBEPXHi i MOpQoJIoTi€lo 3MillIaHNX HAHOOKCUIIB Ta BJIACTUBOCTSIMHU iX rilpoAUCIIepCiil, TAKUMMU SIK O-TIOTEHLIiaJl,
P€O0JIOTiYHI BJIACTUBOCTI, arperatis Ta CTiMKIiCTb 00 ceauMenTanii. CTpyKTypa 3MilllaHMX HAHOOKCHUIB Pi3HOTO
CKJIafly, OTPUMAaHUX MipOT€HHUM METOIOM i METOZOM OCAIPKEHHS Ha IOBEPXHI HAHOHOCIS, TOCIIKYBalIUCh
KomIuiekcoM meTtogis: CEM, Hu3bKoTeMIiepaTypHa afcopouis-gecopobuis aszory, PCA, I4 ta Oke-CcrieKTpOCKOIIisl.
Po3rsgHyTO BIMB afcop6lii BOZOPO3YMHHUX HEIOHHUX MOJIMEPIB, TOBEPXHEBO-aKTUBHUX PEUYOBKH,
NOTEHLiaIBU3HAYAI0YMX Ta HeiHIM(EPEHTHUX €JIEKTPOJIITIB Ha arperaTUBHy Ta CeIMMEHTAalilHY CTilKiCTb Ta

PEOJIOTIYHI BJIACTMBOCTI TipogUcIIepcii HAHOOKCHUIIB. MeTOLOM MIKPOKaJIOpUMEPIi HOCTIIKEeHO B3a€MO/IiI0



HAHOOKCHU/IiB 3 MTOJISIPHUMU Ta HETIOJISIPHUMU pilMHaMU, rifpodinbHi/rinpodo6Hi BracTUBOCTI ix noBepxHi. Ha
OCHOBI OTPUMAaHUX pe3yJbTaTiB PO3p00JIEHO BUCOKOAUCIIEPCHI Tinpodo6Hi KOMIIO3UTH Ta cyrneprinpodobHi
MMOKPUTTSI, HATIOBHEHI HAHOYAaCTUHKAMU OKCHU/IiB; TiOpUAHI COpOEHTU Ha OCHOBI HAHOOKCHU/IIB Ta IPUPOIHUX
noJsliMepiB; rigporesti Ha ocHOBI noJi(N-isonponisakpunaamiay), PisM4HO 3MUTOrO0 HAHOKOMIIO3UTOM MarHeTUT-
JIATIOHIT, $IKi IPOJE€MOHCTPYBAJIM Pi3Kuil (a3oBUil nepexif npu (isioNorivHUX TeMnepaTrypax, HiBUILIEHHS CTYIIEHS
PiBHOBa)XHOT'O HabyXaHHS Ta MOIVIMHAIOYO] 3IaTHOCTI, KOOIIEPATUBHOCTD JeTifparallii i MarHiTHY 4yTJIUBICTb.
Kuio4oBi ciioBa: 3MilaHi OKCHUIHI HAHOKOMIIO3UTH, TilpOAMCIIEPCii, arperaTuBHa Ta ceJUMeHTalliliHa CTabiNbHICTb,
ancop6buis nosiMepis, rinpodinpHi-rigpodo6Hi BracTUBOCTI, iMepciiiHe 3MOYyBaHHS, [10J1iMepP-OKCUIHI KOMIIO3UTH
2. The thesis is devoted to the establishment and systematic study of the relationship between the composition,
surface structure and morphology of mixed nanooxides and the properties of their aqueous dispersions, namly
zeta potential, rheological properties, aggregation and sedimentation stability. The structure and morphology of
mixed nanooxides of different compositions, synthesized by the pyrogenic method and using deposition on the
surface of the carrier, were preliminary investigated by a set of methods: SEM, low-temperature adsorption-
desorption of nitrogen, X-ray diffraction, IR, and Auger spectroscopy. The influence on the stability of water-
soluble non-ionic polymers, potential-determining and non-indifferent electrolytes, surfactants is considered. The
features of the polymers adsorption from aqueous solutions and the polymer adsorption layer formation in
aqueous dispersions have been studied. Special attention is devoted to the study of the hydrophilic /hydrophobic
properties of mixed nanooxides, initial and modified with various functional groups and polymers. Based on the
results obtained, the highly dispersed hydrophobic composites and superhydrophobic coatings filled with oxides
nanoparticles have been developed. The structure and physical properties of polymers in the interfacial layer of
composites have been investigated and it has been shown that the length of the polymer chain and the method of
modification, namely chemical grafting or physical adsorption, determine the ratio between the rigid and mobile
fractions of the polymer, which affects the properties of the composite as a whole. Composite materials based on
nanooxides and hydrophilic polymers, such as natural polysaccharides, have been developed for the sorption of
metal ions from aqueous solutions. It is shown that the adsorption activity of such composites is determined by
the morphology, specific surface area, and polysaccharide structure, which is manifested in the features of the pH
dependence of adsorption. Composite hydrogels based on poly (N-isopropylacrylamide) physically crosslinked by
magnetite /laponite nanooxide composites have been developed, which have proved synergy of properties and
multifunctionality: a sharp phase transition at physiological temperatures, an increased degree of equilibrium
swelling, cooperative dehydration, enhanced absorbing capacity and magnetic sensitivity, which makes them
promising materials for biomedical applications. Key words: mixed nanooxide composites, aqueous dispersions,
aggregative and sedimentation stability, polymers adsorption, hydrophilic-hydrophobic properties, immersion
wetting, polymer-oxide composites.
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