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Pedepar:

1. Y po6oTi gocigzkeHO OCHOBHI CTPYKTYPHI TUIHY IIApPyBaTHAX CUJIKATiB: KAOJIHIT (HEeHAOyxalouuil mapyBaTUi
cujtiKar 3i CTpyKTypoto Tumy 1:1), MOHTMOPUJIOHIT (Habyxarouuii mapyBaTUi CUJIKAT 31 CTPYKTYpoIo Tuily 2:1),
[IAJIMTOPCHKIT (LIapyBaTO-CTPIiYKOBUI CUJIIKAT TUITy 2:1) Ta [10Ka3aHO Pi3Hi TUIIM aKTMBHUX LIEHTPIB Ha 6a3ajlbHUX
[IOBEPXHSX Ta Ha GiYHMX PAHSIX YACTUHOK, SIKi € BU3HAYaJIbLHUMHU Y NIPOLeCaxX COPOLii BAXKKUX METAJIB i
pazioHykinis. 1751 moKpaueHHs COPOLiMHNX BIaCTUBOCTEN MIapyBaTUX CUJIKATIB, 30iJIbII€HHS iXHbOI
CEJIEKTMBHOCTI, PO3IMPEHHS cHEPU MOKIIMBOTO iX 3aCTOCYBAaHHS Y IPMPOJOOXOPOHHUX TEXHOJIOTISIX TIOBEPXHIO
IIapyBaTUX CUJIIKaTiB MoauQiKyBany i3 3acTocyBaHHsAM AP, iHTepKassilielo CKIaJHUX KaTiOHIB y MDKIIapOBUN
[IPOCTip MiH€epasliB CMEKTUTOBOI IPYIY, HAHECEHHSIM Ha MTOBEPXHIO HAHOYACTUHOK aKTUBHUX METAJIIB TOLIO.

[TokaszaHo, o MonuQiKyBaHHS IOBEPXHi [apyBaTUX CUJIKATIB 3 BUKOPHUCTAHHIM KaTioHHUX [TAP nae MOXJIMBICTD



KEPOBaHOI 3MiHN JIIOQiNBHOCTI NOBEPXHI MAPYBAaTUX CUJIKATIB, 1O € NEePCIEKTUBHUM JJIs1 COPOLiTHOTO BUTYYEHHS
He JIMIIe KaTioHiB, a I TOKCHKAHTIB Y ix aHIOHHUX (opMax (CIIOJIyKU XpoMy Ta ypaHny). IlinapyBaHHs MiHepaiiB
IIPUBOAUTD 10 30i/bIIEHHS CEJIEKTUBHOCTI iHTepKaJIbOBaHUX HaOYXal0UMX CMEKTUTIB I10 BiJHOIEHHIO [0 KaTiOHHUX
(OpM BXKKMX METaJIiB i pafioHyKIiLiB. PO3p0o6Ka KOMIO3ULIMHUX COPOEHTIB HA OCHOBI HAHOPO3MiPHUX YaCTMHOK
aKTMBHUX METaJIiB i IUCIIEPCHUX MiHEpAJIiB Jae 3MOTYy OZeprKaTy BUCOKOPEAKLIMHO30aTHI MaTepiany 1o
BiJHOLIEHHIO 10 BaXKKMX METaJIiB Ta PaiOHYKIIiJiB SIK B KaTiOHHUX, TaK i B aHiOHHUX (popmax. YcrilHe
LIiJIeCIIPSIMOBaHE PEryJIOBaHHS BJIACTUBOCTEN [TIOBEPXHI IIAPYBAaTUX CUJIIKATIB IpU iX MoaU(iKyBaHHI pis3HUMU
METOJAMU Ja€ 3MOTy pO3IIMpeHHs chepu 3aCTOCYBaHHS HOBUX COPOLiTHUX MaTepiasiB I OUUIEeHHS
[IOBEPXHEBUX, MTiZJ3eMHUX Ta CTIYHUX BOJ, Pi3HUX THUIIIB, 3a6pyaHeHux crionykamu BM i PH. EdekTuBHiCTh
BUMKOPUCTaHHS HYJIb BaJIEHTHOTO 3aJ1i3a [l OYMILIEHHS BOJ, Ha IiI36MHUX aKTUBHUX PEaKLiHO31aTHUX 6ap’epax,
CIIOPYIPKEHUX 063y XBOCTOCXOBHUIIA NTepepoOKMU ypaHOBUX py[ Y micTi 2KobTi Bogy moseseHa nBOpiYHUM
MOHITOPIiHIOM TI0 BiIHOIIEHHIO 1O TOKCUYHUX CIIOJIYK ypaHy. KitouoBi ci0Ba: copoLisi, ypaH, BaKKi MeTasu,

HIapyBaTi CUJIiKaTH, HyJIb BaJICHTHE 3aJ1i30, MiJlapyBaHH$, [IOBEPXHEBO-aKTUBHI PEYOBUHHU, MiHEpali30BaHi BOOY.

2. The work is devoted to the development on the basis of the evolution of physico - chemical ideas about the
mechanism of sorption processes of the system approach to purposeful regulation of sorption properties of layer
silicates at their modification for the purpose of removal of heavy metal compounds and radionuclides. The use of
the obtained organophilized, pillared and modified by particles of nanosized iron layered silicates in the treatment
of surface, groundwater and wastewater of various types contaminated water with heavy metals and radionuclides
is proposed. The determining role of surface chemistry of layer silicates (type and concentration of active sorption
centers on basal and side faces) in the formation of the structure of the modifying surfactant layer has been
established. Peculiarities of selective sorption of anionic forms of uranium and chromium have been studied on the
surface of siliceous material diatomite, layer silicates - montmorillonite and paligorskite, which are modified by
cationic surfactant hexadecyltrimethylammonium bromide (HDTMA). The main stages of surface modification of
layer silicates by cationic surfactants are determined. The relationship between the structure of the surfactant
surface layer of organophilized silicates and the sorption values of cationic and anionic forms of heavy metals and
radionuclides has been revealed. It is shown that a significant increase in the sorption values of uranium and
chromium compounds from both mineralized and surface waters occurs with an increase in the surfactant content
when modifying the surface of layered silicates. The properties of layer silicates modified with cationic surfactants
and organosilane 3-aminopropyltriethoxysilane (APTES) were compared and the influence of the type of modifier
bond with the silicate matrix surface on the sorption values was shown. Physico-chemical features of interaction
of layered silicates with polynuclear and heteropolynuclear hydroxocomplexes of metals, which are intercalated in
the interlayer space of minerals, are analyzed. It is shown that the structural characteristics of pillar
montmorillonite depend on the composition of polyhydroxocomplexes in the interlayer space of the mineral. It is
shown that adsorption on such materials can be considered as on hydroxides or hydrated oxides of the
corresponding metals, where the active (sorption) centers will be hydroxyl groups on the surface of the pillared
clay minerals. The regularities of selective sorption of cobalt , chromium and uranium ions from aqueous solutions
are established and the influence of pH and mineralization of initial solutions on the course of these processes is
characterized. It has been established that pillared montmorillonite has mainly anion exchange properties, so the
anionic forms of uranium , which predominate in mineralized waters, are selectively removed by samples of pilar
bentonite. A series of sorption capacity of pilar clays in mineralized waters with respect to uranium compounds
Ti> Fe> Zr> Al was obtained. The main ways to increase the selectivity of pilated swellable layer silicates of the
smectite type in relation to the cationic forms of heavy metals and radionuclides are substantiated. High sorption
characteristics of pillar montmorillonite Al-Fe, Ti-Fe, Al-Zr, Ti-Al determine the prospects of their use as
adsorbents and catalysts. At first time, an increase in the sorption properties of iron nanoparticles immobilized on
the surface of dispersed minerals relative to heavy metals and radionuclides was established. The role of the
complex “core - shell”- structure of iron nanoparticles immobilized on the surface of layer silicates in the
processes of sorption - reduction of chromium and uranium ions is analyzed. An assessment of the contribution of

both components to the overall process of removal of these ions from solutions is given. Dispersed zero-valent



iron was used in the construction of an active reactive barrier to protect groundwater from contamination by
uranium compounds in the center of the uranium industry of Ukraine - the Zhovti Vody city at the Eastern Mining
and Processing Plant. The barrier was built on the way of polluted groundwater to the Zhovta River near the
largest existing tailings pond with waste sulfuric acid processing of uranium ores at the hydrometallurgical plant.
The effectiveness of the barrier to uranium compounds based on environmental monitoring for two years were
established. Purposeful regulation of surface properties of layer silicates which modified by various methods
expands the area of application of new sorption materials for treatment of surface, groundwater and wastewater
of various types contaminated with heavy metals and radionuclides. Key words: sorption, uranium, heavy metals,
selectivity, layer silicates, surface modification, zero valent iron, pillarding, surfactants, mineralized waters.
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