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1. Ancop6uiiiHa iMMo0isizalis LuC-IUxJI0OpAiaMiHIIATUHY Ta HOHHUX (POPM BaXXKUX METaJIiB MarHiTOUYTJIMBUMU

HaHOKOMIIO3UTaMU 3 Pi3HOIO IIPHUPOLOI0 MIOBEPXHI

2. Adsorption immobilization of cis-dichlorodiammineplatinum and ionic forms of heavy metals by nanostructures
of different surface nature

Pedepar:

1. JocnimpxeHo agcopobuio nuc-auxaopgiaminniaTuam (1) MarHiTouyTIMBUMY HAHOCTPYKTYPAaMHU 3 Pi3HOIO
XiMiUHOI0 PUPOL0I0 IOBEPXHI: HAHOPO3MipHUM ofHOonoMeHHUM Fe304, HK tuny snpo-o6osnonka Fe304 /JIMCK,
Fe304 /?-AIIC, Fe304 /TT1AA, Fe304/TA, SiO2 ta HK SiO2 /IMCK. BuBuyeHo i30TepMHu i KiHETUKY aficopoLii
KOMILJIEKCiB nuc-auxaopogiaminmiarunu (I1I) B 3ane>xHoCTi Bif XiMiYHOI NpUpoyu NOBEPXHi HAHOCTPYKTYP. Kparmi
azcopb6uiiiai napameTpu criocrepiranucs y HK Fe304 /TIAA u Fe304 /y-AllC. [1okazaHo NepPCIEKTUBHICTD
CHMHTE€30BaHMX MArHiTOYyTIMBUX HAHOCTPYKTYP IJIs1 3aCTOCYBAaHHS B OHKOJIOTIi y SIKOCTi 3aC00iB aIpeCHOI JOCTaBKU
JIiKapChKUX IIPEMNapariB Ta JIOKaJIbHOI OHKOTEeparlii. BCTaHOBJIEHO, 1110 PO3PaxyHKU KPUBOi HAMarHiyyBaHHS
MarHiTHOI PiIXHN Ha OCHOBI OJHOLOMEHHOrO Fe304 B pamKax Teopii mapamarHetTusmy JlaHkeBeHa 3a40BilIbHO
Y3rOIPKYIOTbCS 3 €KCIIEPMMEHTAJIbHUMY PE3yJIbTaTaMU IIPYU JONYIIEHH], 1[0 HAMAarHiYeHiCTh HACUYEHHS YaCTMHOK

MarHeTHUTYy 3aJIeXKUTh Bif| ix po3mipiB. PO3BHEHO METO[, MarHiTHOI IpaHyJIOMeTpii Ta 0OrpyHTOBAaHO HOTO



3aCTOCYBAHHS 10 BUMipIOBAaHHS PO3MipHUX MIapaMeTpiB CKIaHOI 060JI0HKOBOI CTPYKTYPU MarHiTOuyTIUBUX
HaHOKOMIIO3UTIB TUITY SIAPO-000JI0HKA. [T0Ka3aHO NepPCHNEeKTUBHICTh CUHTE30BAaHUX HAHOCTPYKTYP IS
BHUKOPHUCTaHHS y SKOCTi MarHiTO4yT/IMBUX aICOPOEHTIB KOMILIEKCIB i HOHHUX popM Aud+, Ag+, Cd2+, Pb2+, Ni2+,

Zn2+, Cu2+ 111 MEIUYHOTIO, TEXHIYHOTO Ta €KOJIOTIYHOTO 3aCTOCYBAHHSL.

2. The dissertation investigates the conception of the development of chemical formation of multilevel
nanostructures with a hierarchical nanoarchitecture and functions of biomedical nanorobots. The paper
determines the properties of nanosized single-domain magnetite (Fe304) as a part of magnetic liquid and
principles of adsorption immobilization of cis-dichlorodiammineplatinum (II) on the single-domain Fe304 surface,
pyrogenic SiO2, nanocomposite structures Fe304 /meso-2,3-dimercaptosuccinic acid (DMSA) and SiO2 /DMSA,
Fe304 /hydroxyapatite (HA), Fe304 /gamma-aminopropyltriethoxysilane (gamma-APS), Fe304 /polyacrylamide
(PAA), comparative analysis of the results and the establishment of principles of complex extraction of cis-
dichlorodiammineplatinum (II) and complexes of precious metals Au3d+, Ag+, Cd2+, Pb2+, Ni2+, Zn2+, Cu2+from
aqueous liquids. The single-domain magnetite synthesis was conducted with the help of sol - gel method. Methods
of electron microscopy revealed that particles of magnetite were characterized by 3 - 23 nm. It is established that
the calculations of magnetization curve of magnetic liquid based on the single-domain Fe304 within the
framework of Langeven's paramagnetism theory approves with the experimental results under the assumption
that the saturation magnetization of magnetite particles depends on their size; a reducing of the saturation
magnetization is with the decreasing of diameter d-nanoparticles may be due to the increase of the surface spin
subsystem, which makes a contribution to the overall magnetization particles; factual findings make scientific basis
of the magnetic granulometry method development and its application for measuring dimensional parameters of
complex shell structure magnetosensitive nanocomposites of the core-shell type. A comparative study of the
adsorption of cis-dichlorodiammineplatinum (II) by magneto nanostructures with different chemical nature of the
surface was held: single-domain nanosized nanocomposites Fe304/DMSA, Fe304 /?-APS, Fe304 /PAA, Fe304 /HA;
the isotherm and kinetics of the adsorption of the complexes of cis-dichlorodiammineplatinum(Il), depending on
the chemical nature of the surface of nanostructures were studied; the best adsorption parameters showed
Fe304/ PAA and Fe304 /gamma-APS that can be explained by the ability of amino groups to form complexes with
ions of platinum; the highest adsorption capacity is observed in nanocomposites Fe304 /PAA, which may be due to
the presence of a developed structure polyacrylamide surface which is appropriate for polymerization method
which was used. The adsorption of cis-dichlorodiammineplatinum (II) complexes on the surface of nanosized
pyrogenic silica and nanocomposites SiO2 /DMSA was investigated; isotherms and kinetic curves are characterized
by the saturation and the value of the adsorption capacity and distribution ratio indicate the effect of the chemical
nature of the surface adsorption of cis-dichlorodiammineplatinum (II); multistagen nature of hydrolysis cisplatin
complexes during its release from the surface of nanostructures in physiological saline is experimentally verified
by spectral methods. The value of adsorption capacity saturation of monolayer A (mg/g) of adsorbents due to
platinum complexes allow to arrange nanocomposites in such experimental dependence: Fe304 /PAA>
Fe304/gamma-APS > Fe304/DMSA > SiO2 /DMSA > Fe304 > SiO2 > Fe304 /HA.
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