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Pedepar:

1. Inceprais Ha 3000YTTSI HAYKOBOT'O CTYIIEHS KAHJMATa XiMiYHMX HayK 3a crenjanbhicTio 02.00.04 - «diznyHa
ximist» (E3 - Ximig). - InctutyT ximii noBepxHi im. O.0. Uyiika HAH Ykpainu, Kuis, 2025. Jlucepratis nprucBsueHa
aKTyaJIbHiil TeMi — pO3pOOLi METO/IiB CHHTE3y BUCOKOCEJIEKTUBHUX COPOEHTIB Ha OCHOBI LIMPKOHIH i MarHii
CMJIIKATIB, IPUIATHUX [J1s1 BAKOPUCTAHHS Y TEXHOJIOTII OYMILEHHS BOAU Bifl iOHIB BAXKKMX METAJIiB. 32 OCHOBY IJId
CTBOPEHHS METOJMIKY OLEP>KaHHS CUJIKATIB B35ITO OCHOBHI IIPUHLMIIN 30J1b-T€JIb TEXHOJIOTi. ONTUMAaJbHe
CIIiBBiJHOLIIEHHS peareHTiB y BUIanKy chepruyHO IPaHyIbOBAHOIO LUPKOHIN cuiikaTy 6ys10 06paHo Ha MifCTaBi
IIOPiBHSIHHS NTOPYBATUX Ta afiCOPOLIIHMX BIACTUBOCTEN MaTepiasliB, CUHTE30BaHUX [IPY Pi3HUX CIIiBBiJHOLIEHHSX.
BcranoB€HO, 10 OJlepKaHUM LMPKOHIN CUJTIKaT Ma€e BUCOKY aZiCOPOLIiHY €EMHICTD Y IPOLecaxX BUTy4YEHHS i0HIB
BaXXKMX METAJIiB, 10 HE IIOCTYNAEThCS PE3YJIbTaTaM, OTPMMAHMX Ha BilOMUX KPUCTAJIIYHUX i cPEePUIHO

rpaHyJIbOBAaHUX aHaJIorax. BUsBJIEHO, 11O TipoTepMabHa 06pOOKa Tifjporesio LUPKOHIN CUJIKATy IPUBOAUTD 1O



3HAYHOTO 30iJIbIIIEHHS 10T0 MUTOMO]I IIOBEPXHI, 3arajbHOro 06'eMy Mop Ta Koe(illieHTiB PO3NOiNny IPU BUTY4YE€HHi
ioHIB KOOa/IbTY Ta HIKEJIIO, [0 MOKHA IIOSICHUTHY IlepepOpPMYBaHHSIM II0PYBaTOi CTPYKTYpU MaTepiany. Bepie
c(epUYHO rpaHyIbOBAHMI IMPKOHIN CUJIIKAT 6yJI0 TECTOBAHO Y AMHAMIYHUX BUIIPOOYBAHHSX [1JIs1 BUITyYEHHS
CTPOHILiI0 3 MOZIeJIbHOI BOAY, 110 iMiTye 6;104HYy Bogy YAEC. ®i3uko-ximiuHi BIaCTUBOCTI I'paHyIbOBAHOTO MarHii
CUJIiKaTy, 0fep>kaHoro 3a po3po0JIeHOI0 OPUTiHATIBHOIO METOIMKOIO, TOPiBHIOBAJIN 3 BUCOKOIUCIIEPCHUMU MarHii
cuiiKaTamMy, CUHT€30BaHMMM 3 BUKOPUCTAHHSIM TPAAULIIMHNAX METO/IiB OCAIPKEHHS, TiIpPOTEPMaJIbHOTO Ta 30JIb-TeJIb
TEXHOJIOTii. BUSIBUIIOCS, 1110 OCHOBHI IIOPYBaTi XapaKTePUCTUKY MaTepiajly He MOCTYNAlOThCsl XapaKTepUCTUKAM
HAMKPAILIOro 3pa3Ky, CMUHTE30BaHOI'O METOAOM OCAKEHHS. Bei ofepskaHi MarHin cusikaTu, He3aJIeXXHO Bif MeTony
CHHTe3Y, € aMOp(HUMHU PEYOBUHAMHU, HaBITh MicJisl TepMooOpodku rpu 600 °C. OpepskaHuil IpaHyIbOBaHUM 3Pa30K
Mae BUCOKIi 3HauU€HHSI aicOpOL1iiiHOi €eMHOCTI 11010 i0HIB Mifli Ta CTPOHLI0 — 1 MMOJIb /T (y IIOPiBHSIHHI 3
MOPOIIKOBUMU MaTtepiasamMy, CUHT€30BaHUMMU iHIIMMU METOJaMu), KpiM TOro 3abesrnedye BUCOKUIA CTYMiHb (95 -
99%) BUy4€HHS LUX iOHIB 3 BOJHUX PO3UMHIB I1pU iX HEBUCOKMX KOHLIEHTpaLisx (1o 0,2 MMoJb /7). Bnepuie
CHUHTE30BaHi rpaHyJIbOBaHi IMPKOHIN i MarHiyi CUIiKaTy yCHIIIHO BUKOPUCTAHI 17151 BUIIYYEHHS apCEHAT-10HIB 3
IIPUPOJHUX BOJ, 3 MiIBUIIEHOIO MiHepasisaljieto. Kio4yoBi cyioBa: rpaHyJislLlis, copOLisl, [UPKOHIl cuiiKaT, MarHin
CUJIiKaT, MOp(OJIOrisl MaTepiaiB, iOHA BaKKUX METAJIiB, TijpoTepMajbHa OOpoOKa.

2. Thesis for the degree of the Candidate of sciences in Chemistry in specialty 02.00.04 - Physical chemistry. -
Chuiko Institute of Surface Chemistry, National Academy of Sciences of Ukraine, Kyiv, 2025. The dissertation is
devoted to a relevant topic — the design methods for obtaining the highly selective sorbents based on zirconium
and magnesium silicates, suitable for use in water purification technologies for the removal of heavy metal ions.
The silicates synthetic method is based on the main principles of sol-gel technology. The optimal reagent ratio for
spherical granulated zirconium silicate has been selected based on a comparison of the porous and adsorption
properties of materials synthesized with different ratios. It is found that the obtained zirconium silicate possesses
high adsorption capacity in the removal of heavy metal ions from water solutions, comparable to the results
achieved with well-known crystalline and spherical granulated analogues. It has been revealed that hydrothermal
treatment of the zirconium silicate hydrogel significantly increases its specific surface area, total pore volume, and
distribution coefficients in the extraction of cobalt and nickel ions. This can be explained by the reorganization of
the material's porous structure. Firstly, spherical granulated zirconium silicate was tested in dynamic experiments
for the removal of strontium from model water simulating the block water of the Chornobyl NPP. The
physicochemical properties of the granulated magnesium silicate, obtained using the newly developed original
methodology, are compared with those of highly dispersed magnesium silicates synthesized using traditional
precipitation, hydrothermal, and sol-gel methods. It is found that the main porous characteristics of the material
are not inferior to those of the best sample synthesized by the precipitation method. All samples of magnesium
silicates, regardless of the synthesis method, are amorphous substances, even after heat treatment at 600 °C. The
obtained granulated sample shows high adsorption capacity for copper and strontium ions — 1 mmol /g (compared
to powdered materials synthesized by other methods), and additionally ensures a high removal efficiency (95-99%)
of these ions from aqueous solutions at low concentrations (up to 0,2 mmol/L). Firstly, the synthesized granulated
zirconium and magnesium silicates were successfully used for the removal of arsenate ions from natural waters
with elevated mineralization. Keywords: granulation, sorption, zirconium silicate, magnesium silicate, material
morphology, heavy metal ions, hydrothermal treatment.
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