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Pedepar:

1. Inceprarnist npucBsyeHa po3pooblii CUCTEMHOTO MiIX0y [0 LiJecnpsiMOBaHOIO PEryJIl0BaHHS COPOLiHUX
BJIACTMBOCTE! Ha IPUKJIaZi (PyHKIiOHAII30BaHMX MaTepiajiB Ha OCHOBi ME30IIOPUCTOTO IiOKCUy KPEMHIIO,
IapyBaTUX MNOABIMHUX riIPOKCUJIB Ta X MAarHiTOKEPOBAaHNX HAHOKOMIIO3UTIB, & TAKOXK BUCOKOIUCIIEPCHOTO
ME30IIOPUCTOTO BYTi/IA [I711 BUBHAYEHHS Ta BUJIyYE€HHS OPTaHiYHMX Ta HEOPTaHiYHUX CIOJYK, B T.4.
€KOTOKCHKaHTIB 00’€KTIB JOBKiJIS. B OCHOBY po60TH NOKIAAEHO PO3BUTOK KOJIOIIHO-XIMIUHUX ySIBJI€Hb PO
MexaHi3M COpPOLiIHUX MpolieciB IpY BUJTy4YeHHI pafionykizis (234,235,238, 137Cs, 90Sr), Ta iHIIMX OpraHiyHuX
(papmaneBTrYHYX ITpernapariB, 6apBHUKIB, XJIOPOPraHiYHUX ECTULNIIB, PO3YMHHUKIB, KOHCEPBAHTIB, TOLIO) Ta
HeopraHigyHux cop6atis (Pb2+, Cu2+, Co2+, Cd2+, Ni2+, Cr3+, Zn2+, Mn2+, Eu3+, Ce3+, Tb3+, Nd3+, CrO42-, AsO33-,



AsO43-, PO43- Ta MnO4- ioHiB), B T.4 €KOTOKCUAKAHTIB, 3 BOIHUX PO34YMHIB Pi3HOrO CKJIaly (MOLEJIbHUX,
[IPUPOJHUX, CTIYHUX, TEXHOJIOTIYHUX i T.11.). Bceb6iuHO MpoaHasnizoBaHO BIJIMB LIMPOKOIO CIIEKTPY [lapaMeTpiB Ha
CTPYKTYPHO-COPOLiliHi XapaKTePUCTUKU OLEP>KaHUX MaTepialis, 10 J03BOJIsIE OTPUMYBATU BiJTBOPIOBAHi
CTPYKTYPH Ta € BaKJIMBUM JJIs1 CTBOPEHHSI BUCOKOCEJIEKTUBHUX i €(DeKTMBHUX (PYHKLiOHAJIbHUX COPOEHTIB Ha iX
OCHOBI. JIOCJIiIKEHO 3aKOHOMIPHOCTI BILJIMBY YMOB CUHTE3Y, XIMiYHOIO Ta CTPYKTYPHOTO CKJIaZly MOHO- i
MYJIbTU(QYHKLIOHAII30BaHMX MaTepiajiB Ha ix cOpO1IiliHi BIaCTUBOCTI IpU BUJIyYEHHI OpraHiyHUX i HEOpraHiyHUX
CIIOJIyK, OiJIBIIICTD 3 SIKUX € 3a0pyQHIOBa4aMU y BOJax pisHOro ckiany. EQexTuBHICTh ofepkaHuX MaTepiais 3
3aKpilVIEHMMH €TUJIEHINAMIHTPHAALLETATHUMH, (OC)POHOBUMHU, aMiHONIPOIIiJIbHUMU Ta CyJb(Orpynamu, siK
COpOEHTIB, MiITBEPA’KEeHA X BUCOKOI COPOIiTHOI0 EMHICTIO Ta CEJIEKTUBHICTIO M10 KaTioHiB 3d- Ta 4f- meTanis,
IIBAJIKUM BCTAHOBJIEHHSIM PiBHOBAru Ta 3/IaTHICTIO [0 pereHepyBaHHs. Po3po6ieHi ribpuaHi METOIVMKY BU3HAYEHHS
Ta KOHLEHTPYBAaHHS OPraHiYHMX Ta HEOPraHiYHUX 3a0pyAHIOBAYiB 3 BUKOPUCTAHHSIM PO3PO0JIEHUX COPOEHTIB
MeToaMH crieKTpodoToMeTpii, MoMiHeceHIii Ta aTOMHO-abCcOPOLiHNX, XpOMATOrpadiyHNX METOLIB
IleTeKTYBaHHS €KOTOKCUKAHTIB y (pazi copbeHTy Ta y po3uMHi. Yci ofepkaHi copbeHTH arpoboBaHi [py aHaisi
IIMTHUX, IPUPOIHUX BOJ, I'PYHTIB i IOBITPs Pi3HOro cKi1aAy. Po3pobsieHi METOINKY 3a6€31eYy0Th BUBHAYEHHS
OpraHiYHUX Ta HEOPTraHiYHUX COPOATIB, OINbLIICTD 3 SIKMX € aHTPOIIOT€HHMMU 3a0pyJHIOBaYaMy IPUPOJHUX BOJ, HA

piBHi ['/IK #1 € BasKJIMBUM €TaIloM Y BUPilleHHi HayKOBOi Tpo6sieMu 3 KOJIOifHOI XiMii B paMKax eKOJIoriyHoi 6e3rnexu

2. This thesis is dedicated to comprehensive investigation into the development and application of advanced
sorbent materials for the effective removal of environmental pollutants. The research focuses on a systematic
approach to tailoring the sorption properties of functionalized materials, specifically those based on silicon
dioxide, layered double hydroxides (LDHs), and activated carbon. These materials are meticulously modified to
enhance their ability to detect and eliminate a wide array of toxicants from diverse environmental matrices. The
foundation of this work lies in the advancement of fundamental physicochemical principles governing sorption
mechanisms. The study delves into the intricate processes involved in the removal of radionuclides, including
234,235,238U, 137Cs, 90Sr, as well as various inorganic compounds such as Pb2+, Cu2+, Co2+, Cd2+, Ni2+, Cr3+,
Zn2+, Mn2+, Eu3+, Ce3+, Tb3+, Nd3+, CrO42-, AsO33-, AsO43-, PO43- and MnO4-- ions from aqueous solutions.
These solutions encompass a broad spectrum of compositions, ranging from synthetic models to complex natural,
industrial wastewater, and technological solutions. A thorough exploration of the influence of numerous
parameters on the structural and sorption characteristics of the synthesized materials is conducted. This
systematic analysis enables the production of reproducible structures, a critical factor in the design of highly
selective and efficient functional adsorbents. The research meticulously examines the correlations between
synthesis conditions, chemical composition, and structural attributes of both mono- and polyfunctionalized
materials and their respective adsorption capabilities in removing organic and inorganic contaminants from
various aqueous environments. The performance of the synthesized materials, incorporating
ethylenediaminetriacetate, phosphonic, aminopropyl, and sulfo functional groups, is rigorously evaluated. Their
performance as adsorbents is validated by their exceptional sorption capacities, high selectivity towards 3d- and
4f-cations, rapid attainment of equilibrium, and excellent reusability. Furthermore, the dissertation encompasses
the development of sophisticated analytical methodologies for the precise determination and preconcentration of
organic and inorganic pollutants. These methodologies leverage the unique properties of the synthesized
adsorbents in conjunction with a suite of analytical techniques, including spectrophotometry, luminescence,
atomic absorption spectroscopy, and chromatography, facilitating the detection of ecotoxicants both in the solid
sorbent phase and in the aqueous solution. The practical applicability of the developed adsorbents is demonstrated
through their comprehensive testing in the analysis of drinking water, natural water bodies, soil samples, and air
samples of varying compositions. The analytical methods developed within this research achieve the detection of
organic and inorganic pollutants at concentrations meeting or exceeding maximum permissible level (MPL)
standards. This work represents a significant contribution to the field of colloid chemistry and plays a pivotal role
in addressing critical environmental safety challenges.

Jep>kaBHHH peecTpauiiiHuii Homep [IiP:



IIpiopuTeTHHH HanpsIM PO3BUTKY HayKH i TeXHIKHU: OyHnamMeHTasbHI HAyKOBI HOCIIIPKEHHS 3 HANGIIbII
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