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Pedepar:

1. PesynbraToM gucepTaliiiHOi po6OTH € BCTaHOBJIEHHS CTPYKTYPH, MOP(OJIOTii Ta aiCOPOLiTHMX BIAaCTUBOCTEN
HaTpoBaHoro TiO2. O6'eKT BOCiIKEHHS: HAHOYACTUHKOBUHI JiOKCU] TUTAHY (PO3Mip YaCTHMHOK 4 - 6 HM) Ha
IIOBEPXHI SIKOT0 YKOPiHEeHO 5 - 7 Mac.% atomiB Na. MeTa JoCIIiiKeHHs: pO3POOUTH HAyKOBi OCHOBYU OJlep>KaHHSI
HaTpPOBaHOI'O ME30IIOPUCTOTO NiOKCUAY TUTAHY 3 IOKPALleHUMY NOHOOOMIHHMMU BJIACTUBOCTSIMHU, JOCIIIUTH
aKTUBHICTb HOBOTO OKCUIHOTO Marepiajy afcopOyBaTy KaTiOHA METaJliB i pafiOHyKIIiiB, Migi6paTy yMOBU 11 iX
CEeJIEKTHUBHOTO 3B's13yBaHHs. ONKIC METO0JIOTii / METOOUKY JOCTiKeHHS. [y JOCSTHEHHS MeTH MTOCTaBJIeHUX
33/1a4 BUKOPUCTOBYBAJIMCS TaKi QisuKo-XiMiuHi MeTony, a came: 30Jb-Tesib Metoh, cuHTesy, XRF, XRD, TEM, I4-
METOJY aHaJi3y, MeTO[ agcopouii-gecopbuii mosiexysa N2 11 BUMipIOBaHHS IMTOMOI IJIOMIi TIOBEPXHi Ta
pO3IIoziny 1op 3a 06’eMOM Ta PafiiyCoM, MeTOH, periy BOJHEBOTO [T0Ka3HUKA [J1s1 BUBHAYEHHS TOUYKU HYJIbOBOTO

3apsy OBepxHi afcopOeHTiB, MeTOU IIPSIMOi 260 3BOPOTHBOI KOMITJIEKCOHOMETPIi, 8 TaKO>XK METOJOM



MAaCCIEKTPOCKOIIii 3 iIHIYKTUBHO 3B'513aHOI0 I1a3Mol0 (ICP-MS) 1151 BU3HAaY€HHS TOYATKOBOI i PIBHOBaKHO]
KOHILIeHTpaLii JocigKyBaHuX eaeMeHTiB. ClieliasbHi iIHCTpyMeHTH Ta anaparypa: nudpakromerp IPOH-3, I4-
criektpomeTp SPECORD M80, X-nnpomenesutt gudpakrometp STOE STADI P, TpaHcMiciiiHuiT e1eKTpOHHUI
mikpockor (TEM) LSM 2100F, ICP-MS cnekrpometp “Element-2", cop6ometp “Quantachrom, NOVA”. [Iporpamue
3abe3ne4eHHs, sIke BUKOPHUCTOBYBAJIOCH IIi/i 9ac OINpaloBaHHS OTPUMaHUX JAaHUX abo /1J1sI IPOBEIeHHS
mociimxeHHs: Match, Quantachrome NovaWin 11.0., FRA2, ZView-2, OriginPro 2018, MS Excel 2016, TeopeTuyHi i
[IPaKTHUYHi pe3yabTaTU: OTPMMAHO afCcOPOEHT, SKUIl BUKOPUCTOBYIOTh y afcOPOLii KaTioOHiB MeTaJiB i palioHyKJIifiB.
Pe3ysnbTaTul [OCAIIKEHHS TOKA3YyIOTh EPCIEKTUBY BUKOPUCTAaHHS OTPUMAHOTO aicOpPOEHTa 1J1 CEJIEKTUBHOTO
3B'43yBaHH4 JI€SIKUX KaTiOHIB BAXXKUX METAJIB i paflioHyKiiniB. HoBU3HA: moJisirae B TOMy, 110 BIIepILIE CUHTE30BAHO
Iiokcup, TUTaHy aHaTa3Hoi Mogudikalii 3 HOHOOOMiHHMMU BJIACTMBOCTSIMU, 3aBJISIKU BIPOBAJI)KEHHIO Y TIOBEPXHIO
mesonopucroro TiO2 kaTioHiB Hatpilo. CunTe3oBaHi 3pasku Na-TiO2 cyTreBo nepesuuytots 6asosuit H-TiO2 Ta
iHmmi Biomi afcop6eHTH 3a aiCOPOLiTHOIO CIIPOMOSKHICTIO 3B'13yBaTy KaTiOHU MeTalliB Ba2+, Sr2+, Zn2+, Y3+, Zr4+.
3anpornoHOBaHO MexaHi3M azcopbliii kaTioniB MetasniB mesonopuctuM Na-TiO2, skuii ossirae y Tomy, 110
BUBIiJIbHEHI, BHACJIiJOK TOHOOOMIHHOIO IIPOLIECY, KaTioHM Na+ CIIPMYMHIOIOTb JUCOLiallil0 MOJIEKYJ BOOY Ta
JIOKAJIbHE 3aJTy>KEHHS BOJHOTO CEPELOBUILA, 110 IPUBOJUTD 0 BillHOBJIEHHS NBOX3aPSAHUX KATiOHIB BiATIOBITHO 10
opHo3apsgHoro ctany ZnOH+, StOH+ i BaOH+. Briepiue npoBeneHO po3zisieHHS HOHIB IMPKOHIIO i CTPOHIIIIO B
CHJIBHOKUCJIOMY CEPEIOBUIIi HATPOBAaHUM JiOKCUAOM THUTAHY, 3alIPOIIOHOBAHO MEXaHi3M CeJIEKTUBHOI afcopoii
KaTiOHiB IMPKOHII0. EQeKTUBHICTb BIIPOBAIPKEHHS: OTPMMAaHi MaTepiaju MaloTh NEPCIIEKTUBY BUKOPUCTAHHS Y
€KOJIOTii, KpMMiHaMICTUL Ta XiMiYHINA TPOMUCIIOBOCTI. ['any3b BUKOPMCTAHHA: XiMi4Ha IPOMUCIIOBICTD,

KPUMiHaJiCTUKa, MaTePiaslo3HaBCTBO, €KOJIOTISI.

2. The result of the dissertation work is the establishment of the structure, morphology and adsorption properties
of sodium TiO2. The object of research: nanoparticle titanium dioxide (particle size 4 - 6 nm) on the surface of
which 5 - 7 wt. % of Na atoms are rooted. Purpose of the research: to develop the scientific basis for obtaining
sodium mesoporous titanium dioxide with improved ion exchange properties, to study the activity of a new oxide
material to adsorb metal cations and radionuclides, and to select conditions for their selective binding. Description
of methodology /research methods. To achieve the goal of the tasks, the following physicochemical methods were
used, namely: sol-gel method of the synthesis of the samples, XRF, XRD, TEM, IR methods of analysis of its surface,
method of low-temperature N2 adsorption-desorption for determining of surface area and pore size distribution,
Drift method of determining of pH of zero charge of the surface of adsorbents, forward or reverse complexometry
for the measured the initial and equilibrium concentrations of the studied elements, as well as ICP-MS. Special
tools and equipment: IR-spectrometer SPECORD M80, X-ray diffractometer STOE STADI P, TEM- microscope LSM
2100F, ICP-MS spectrometer "Element-2", "Quantachrom, NOVA" equipment. Software that was used during the
processing of the obtained data or for conducting research: Match, Quantachrome NovaWin 11.0., FRA2, ZView-2,
OriginPro 2018, MS Excel 2016, Theoretical and practical results: an obtained adsorbent can be used in the
adsorption of metal cations and radionuclides. The results of the study show the prospects for using the obtained
adsorbent for selective separation of some heavy metal cations and radionuclides. Novelty: titanium dioxide of
anatase modification with ion-exchange properties was synthesized due to the introduction of sodium cations into
the surface of mesoporous TiO2 for the first time. The synthesized samples of Na-TiO2 significantly exceed the
base H-TiO2 and other known adsorbents in terms of adsorption capacity to bind metal cations Ba2+, Sr2+, Zn2+,
Y3+, and Zr4+. The mechanism of adsorption of metal cations by mesoporous Na-TiO2 is proposed, which consists
of the fact that the Na+ cations released as a result of the ion exchange process cause dissociation of water
molecules and local alkalinization of the aqueous medium, which leads to the reduction of double-charged cations
to the single-charge state of ZnOH+, SrOH+, and BaOH+. For the first time, the separation of zirconium and
strontium ions in a strongly acidic environment with sodium titanium dioxide was carried out, and the mechanism
of selective adsorption of zirconium cations was proposed. Effectiveness of implementation: the obtained
materials have the prospect of being used in forensics, the chemical industry, and the ecology. Field of application:
chemical industry, forensics, materials science, ecology.



Jep>kaBHHHM peecTpauiiiHuii Homep [iP:
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