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Pedepar:

1. Incepraliiio IprUCBsIY€HO BCTAHOBJIEHHIO MEXaHi3MiB YTBOPEHHSI IiOpUIHUX HAHOCTPYKTYP Ha OCHOBI BYTJIel|€BUX
HAHOTPYOOK i JIANIOHITY Ta JIAINOHITY i HAHOMarHeTUTY; KOMIJIEKCHOMY JOCJIiJIKEHHIO KOJIOiTHO-XiMiYHUX
BJIACTMBOCTEH Ta METOJAM BILJIUBY Ha HUX 3MiHU PH, 06ABOK €JIEKTPOJITIB Ta TIOBEPXHEBO-aKTUBHUX PEYOBHH.
AKTyamnbpHICTB JOCiIKeHb 00YMOBJIEHA 3pOCTA0YUM IHTEPECOM 10 BUKOPUCTAHHS IiOpUIHUX MaTepiasiB y pisHUX
ranyssix Hayky i TexHiku. ToMmy 17151 OTpUMaHHS IUX MaTepiasliB 3 IPOrHO30BaHUMU XapaKTe€PUCTUKAMU IOTPiOHI
IleTaJIbHi 3HAaHHS [IPO CTPYKTYPY, MEXaHi3M YTBOPEHHS Ta BJIACTUBOCTI HAHOCTPYKTYP, & TaKOX PO BILJINB
30BHIiIIHIX (akTOpiB Ha IXHIO arperariio /cTabinizarniio y BOGTHOMY cepenoBulli. [JocmiIKeHHs TPOBOIUIINCS

TPAHCMICITHOIO €JIEKTPOHHOI0 MiKPOCKOITi€0, PEHTI'€HiBChKOIO (DOTOEJIEKTPOHHOIO Ta iHDpauepBOHOIO



CIEKTPOCKOIIi€I0, PEHTTeHO(PA30BMM aHali30M (XapaKTepu3allis HATUBHUX Ta ri6pUIHNUX HAHOCTPYKTYP),
IHIYKTUBHO-4aCTOTHUM METOJOM BHU3HA4yajly MarHiTHy CIPUMHSATIAUBICTD 3pa3KiB CUHTE30BaHOTO HAHOMATrHETUTY i
MAarHiTHOrO JIallOHITy, pO3MO/iJ HAHOCTPYKTYP 32 PO3MipaMU - METOJIOM AMCIepCiiiHOi poToMeTpii y NpOTOUHI
cucreMi Ta 3a BUKOpUCTaHHsIM npusany Horiba LA-950V2, enekTpodopeTUyHy pyXJIMBiCTb BUMIpIOBau pUIaioM
ZetaSizer NS, crieKTpo(OTOMETPIIO 3a BIACHUM CBITJIONIOTJIMHAHHSM Ta aTOMHO-a6COPOLiiHY CIIEKTPOCKOIIIIO
BHUKOPHCTOBYBAJIMCS [1711 BU3HAUYEHHS a,cOpPOLiii METUIEHOBOI'O CHHBOIO Ta MOHIB Ba)KKMX METAJIIB BiJJIIOBiHO.
3106yBayKolo Bliepule 6yIu OTPMMaHi Taki HayKoBi pe3yabTaTu: 1) 3's1coBaHo BIIMB pH, 06aBOK €J1€KTPOJITIB i
[IOBEPXHEBO-AKTUBHUX PEYOBMH HA €JIEKTPOIIOBEPXHEBI BJIACTUBOCTI TA CTIMKICTh BOJHUX CYCIIEH3ill HATUBHUX Ta
ribpuIHUX HAHOCTPYKTYP; 2) BUSIBJIEHO, 1110 GOPMYBaHHS riOpUIHNUX HEOPTaHIYHUX HAHOCTPYKTYP (ByTJIeLeBi
HAHOTPYOKU 3 JIAMIOHITOM) 3[1iMICHIOETHCSI IIJISIXOM IXHbOI reTepoKoarysisiyii BiilloBifHO 0 MOeli «JIiHifiHOTrO
KOHTAaKTy», @ B3a€MO/Iisl BilOyBa€ThCS 3a PAaXyHOK €JIEKTPOCTATUYHUX CUJI Ta CUJI BilOOPaKEeHHS; 3) IPOaHaJi30BaHO
KOMOiHOBAHMI1 BIIJIMB HAHOIJIACTUHOK JIAMIOHITY Ta LEeTUATPUMETAIAMOHI 6POMiZly Ha CTIMKiCTb BOJHUX CYCIIEH3ii
BYIJIELIeBUX HAHOTPYOOK; 4) BCTAHOBJIEHO CTabisi3yl0unii BIJIMB HAHOIJIACTUHOK JIAMIOHITY Ha YaCTUHKU
HAaHOMAarHeTUTy (MarHiTHUM JIAIIOHIT) i3 30€pe>KeHHSIM MarHiTHUX BJIACTUBOCTEH; 5) IOKa3aHO MOXJIUBICTD
PETYJIIOBaHHS CTPYKTYPHUMX Ta MarHiTHUX BJIACTUBOCTEN MAarHiTHOTO JIAMOHITY HIJISIXOM PEryJl0BaHHS
CIIiBBiJHOLIIEHHS MIX CKJIalOBUMY; 6) BUsSIBJIeHO (POPMYBaHHS HE3BUYANHOI apXiTeKTypy Ha MexXXi rnoginy ¢as
CYyCII€H3is JIANIOHITYy-TI0BEPXHSI 30J10Ta; 7) [I0Ka3aHO MO>KJIMBOCTI pO3pOOKM HOBUX €(PEKTUBHUX aJJCOPOEHTIB IIOHIB

Ba)KKMX MeTaJliB Ta KATIOHHOT'O 6apBHI/IKa Ha OCHOBI By'I‘]IeLLb—BMiCHI/IX HAaHOCTPYKTYP.

2. The dissertation is devoted to the establishment of the mechanisms of formation of hybrid nanostructures based
on carbon nanotubes and laponite, as well as laponite and nanomagnetite. The comprehensive investigations of the
electrosurface properties and stability of their aqueous suspensions as a function of pH, concentration of
electrolytes and surfactants have been performed. The importance of the research is caused by the growing
interest to the applications of these materials in various areas of science and techniques. Therefore, to obtain
materials with the targeted characteristics, the detailed information on the structure, formation and properties of
the nanoparticles as well as their aggregation/stabilization under the influence of external factors is required. The
transmission electron microscopy, X-ray photoelectron and infrared spectroscopy and X-ray phase analysis were
used for characterization of individual and hybrid nanostructures. The inductive-frequency methods, dispersion
photometry in a flow system and using the Horiba LA-950V2 device were used to determine the magnetic
susceptibility of synthesized nanomagnetite and magnetic laponite samples and its size distribution
correspondingly. Electrophoretic mobility was measured using the ZetaSizer NS device. Spectrophotometry for
intrinsic light absorption and atomic absorption spectroscopy were used to determine the adsorption of
methylene blue and heavy metal ions, respectively. The researcher firstly obtained the next scientific results: 1) The
effect of pH, addition of electrolytes and surfactants on the electro-surface properties and stability of aqueous
suspensions of individual and hybrid nanostructures was elucidated. 2) It was revealed that the formation of hybrid
inorganic nanostructures (carbon nanotubes with laponite) occurs through its heterocoagulation according to the
model with linear contacts due to strong electrostatic forces. 3) The combined effect of laponite nanoplatelets and
cetyltrimethylammonium bromide on the stability of carbon nanotubes in aqueous suspensions was analyzed. 4)
The stabilizing effect of laponite nanoplatelets on nanomagnetite particles (magnetic laponite) with preserving
magnetic properties was established. 5) The possibility of regulation of the structural and magnetic properties of
magnetic laponite by adjusting the ratio between components was demonstrated. 6) The formation of unusual
architectures at the “laponite suspension-gold surface” interface was discovered. 7) The potential of new efficient
carbon-based adsorbents for heavy metal ions and a cationic dye was demonstrated.

Jep>kaBHH peecTpaniiiHuii Homep JiP:

IIpiopuTeTHHH HaNpsSIM PO3BUTKY HayKH i TEXHIKHU: OyHgamMeHTasbHI HAYKOBI HOCIIIPKEHHS 3 HANGIIbII
BaXXJIMBUX IIPOOJIEM PO3BUTKY HAYKOBO-TEXHIYHOIO, COLiaJIbHO-€KOHOMIUHOr0, CyCIiIbHO-TIOJiTUYHOTO,
JIIOJICBKOTO NIOTEHLjaNy 1151 3a0e311e4eHHs] KOHKYPEHTOCIIPOMOXKHOCTI YKpaiHU y CBiTi Ta CTaJIOr0 PO3BUTKY

CyCIIiIbCTBA i Jep>kaBu
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