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Pedepar:

1. O6'exTy goCigKeHHs: TiOpUAHI OpraHO-HeOpraHiuHi MaTepiaau, NpeACcTaBieHi TAKUMU KIaCaMU SIK
(dyHKIi0OHAIi30BaHi [10JIiCMIOKCAHOB] Ta M0JIiciiceCKBIOKCAaHOBI Kceporesii Ta Me30IopyBaTi KpeMHe3eMu. MeTa
nocaigxeHHs: [Tossirana y BCTaHOBJIEHHI 3aJ71€XKHOCTEN, 110 BilOMBAIOTh BIIUB [IPUPOAY BUXiIHUX KOMIIOHEHTIB Ta
YMOB 30J1b-T€JIb T2 TEMIJIATHOTO METO/IiB CUHTE3y Ha OCHOBHI (Pi3KO-XiMiuHi Ta CTPYKTypHO-aJCcOpPOLiliHi
XapaKTepUCTUKHY rOpUIHUX OPraHO-HeOPraHiYHUX MaTepiasiB, po3pobLi MJIsIXiB CIIPSIMOBAHOTO CUHTE3Y
I0J1iCUJIOKCAaHOBUX 1 ITOJIiCiJICECKBIOKCAaHOBUX KCEPOTEJIiB Ta ME30IIOPYyBAaTUX KPEMHE3€EMiB 3 MOHO-, 6i- Ta
TPUPYHKLiOHAIBbHUM IIOBEPXHEBUM LIAPOM, 10 CKJIaAy SIKOTO BXOAUU 6 a30T-, pocdop-, KUCEHb- Ta CIPKOBMICHI
dyHKUioHANMBHI rpynu. MeTonu fociimkeHHs: KBaHTOBO-XIMIUHNMIT METO], i KOMILJIEKC QI3NYHUX METOZ|B:
TepMiYHMI Ta peHTreHo(da30BUIl aHali3, CKaHyl0uYa Ta [IPOCBiUyI0Ya eJeKTPOHHA MiKPOCKOIIisl, aTOMHa CUJIOBa
MiKpockollisl, konusanbHa (I4 i KP) Ta TBephoTinipHa notisinepHa SIMP clieKTpocKois, €JIEKTPOHHA CIIEKTPOCKOITisI
nudysHoro BinouTTsI, MeToq, MeTaso30HAY B EITP ciekTpasbHOMY BapiaHTi, afgcop6uiiinuii meton,. TeopeTruyHi Ta

[IPaKTUYHi pe3yabTaTu: Po3pobsieHo 3arajpHUi MiAXin 4O CUHTE3Y M0J1iCUJIOKCAHOBHUX i II0J1iCiJICECKBIOKCAHOBHUX



KCEPOTreJIiB Ta ME30IOPYBATUX KPDEMHE3€EMIB 3 MOJI(PYHKLIOHAIbHUM TOBEPXHEBUM IIAPOM, 1[0 MiCTUTD
KOMIIIEKCOYTBOPIOIOYi rpyny. Ha MiATrpyHTTI BCTAHOBJIEHUX 3aJI€XKHOCTEN BiIKPUBAIOTHCS IJISIXA CUHTE3y HOBUX
ribpuHMAX OPraHO-HEOPraHiYHUX MaTepiasliB, B TOMY YMCJli COPOEHTIB i3 3alpOorpaMOBaHMMU OCHOBHUMU
xapakrepuctukamu. OfiepKaHi COpOEHTH € EPCIEKTUBHUMMU JJ1S1 CEJIEKTMBHOTO BUJIy4€HHS Ta KOHLIEHTPYBAHHS
BaXKMX METaJIiB, 30KpeMa, 6J1aropogHuUX, a TAKOX JIAHTAHOI[iB Ta aKTUHOILIB 3 TEXHOJIOTIYHMX PO34nHiB. HoBU3HA:
P0o3p06s1€HO METOAMKY CUHTE3Y I0JIiCUIOKCAaHOBUX Ta I10JIiCiJICECKBIOKCAHOBUX KCEPOreiB, 10 MICTUTh aMiHHi,
TiOJIbHI, KAPOOKCHUJIbHI, (Ti0)ceUOBUHHI Ta (Tio)docdopuibHi QyHKIiOHANBHI TPYNU. BcTaHOBIEHO BIJIMB IPUPOIHU
(PYHKULiOHAIBHOI TPYNH i yMOB CUHTE3y Ha CTPYKTYPHO-a[ICOPOLiHI XapaKTEPUCTUKHU KCEPOTeJIiB 3
MOHO(]YHKLiOHaJIbHMUM TIOBEPXHEBUM LIapoM. PO3p06JIeHO METOMKY CUHTE3y KceporeJiB 3 6idpyHKIiOHaIbHUM
[IOBEPXHEBUM IIAPOM, 1I0 MiCTUTb KOMOiHallii pi3HUX 33 IPUPOJ0I0 QYHKIIOHANBHUX IPyIl. PO3po6yieHo
TE€MIIATHUHM METO]], CHHTE3y ME30II0OPYBAaTUX KPEMHE3EMIB 3 MOHO-, 6i- i TpU(PYHKLIOHATIBHUM IIOBEPXHEBUM
IIapoM, Ki MaloThb BUCOKI 3HaY€HHsI MTUTOMO]i oBepxHi (700 - 1300 M2 /) i BUCOKMIT BMiCT KOMILJIEKCOTBIPHUX IPYIT
(mo 2 mmob /T). Ha ocHOBI fanux ¢i3yHUX METOJIB PO3BUHYTO YSIBIIEHHS IIPO OyA0BY ITOBEPXHI riOpUIHNX
OpraHo-HEOpraHiYHMUX MaTepiasiB. BcTaHOBIEHO BUCOKY COPOLiIiHY 3aTHICTh CUHTE30BaHUX MaTepialiB IOH0
ioHiB BaxXKUX MeTaiB, P3E, ypanin-iony. CGopMyJIt0BaHO NOJIOKEHHS IOA0 HAYKOBUX 3aCa], CIIPSIMOBAHOTO
CHHTe3y TriOpUIHUX afcopOLiiHNX OpraHO-HeopraHiyHux Marepiais. ['any3p BukopuctaHHs: CopoOLiiiHi TexHoJIOorii,
Karasis, 6ioceHcopuKa, eKoaHaniThyHa Ximis. CTyniHb BIIpOBaJpKeHHs: Martepiasn aucepTaliiiHoi po60THU BKIIOYEHO

IO KypcCy JIEKLiN 31 ClleliabHOCTI, 9Kl yuTaeTbea A4 acnipanTis IXIT iM. O.0.Yyiika HAH Ykpainn.

2. Objects of investigation: hybrid organic-inorganic materials represented by such classes as functionalized
polysiloxane and polysilsesquioxane xerogels and mesoporous silicas. Purposes of the work: The goal of this
dissertation was studying the influence of the nature of initial components and synthesis conditions of sol-gel and
template methods on the basic physical, chemical, and structural-adsorption characteristics of hybrid organic-
inorganic materials; the elaboration of directed routes of synthesis of polysiloxane and polysilsesquioxane xerogels
and mesoporous silicas with mono-, bi- or threefunctional surface layer with nitrogen, phosphorus-, oxygen- and
sulfercontaining functional groups. Methods and apparatus: Quantum-chemical and a number of physical
methods: thermal and X-ray diffraction analysis, SEM, TEM and AFM, Infrared and Raman Spectroscopy, solid-
state NMR Spectroscopy, Electron Reflection Spectroscopy, metal probe method in EPR spectral version, and
adsorption method. Theoretical and practical results: A general approach to the synthesis of polysiloxane and
polysilsesquioxane xerogels and mesoporous silicas and with polyfunctional surface layer containing complexing
groups was developed. The established dependencies open new ways of synthesis of novel hybrid organic-
inorganic materials, including sorbents with programmed basic characteristics. Obtained sorbents are promising
for selective extraction and concentration of heavy metals, including precious, and also Lanthanide and Actinide
from their technological solutions. Novelty: The methods of synthesis of polysiloxane and polysilsesquioxane
xerogels functionalized by amino, thiol, (thio)urea, carboxyl and (thio)phosphoryl groups were developed. The
influence of reacting aloxysilanes' nature and the synthesis conditions on structural and adsorptive properties of
xerogels with monofunctional layer was determined. The methods of synthesis of xerogels with bifunctional
surface layer that contains a combination of different functional groups were also developed. The template
method of synthesis of mesoporous silicas with mono-, bi-, and and threefunctional surface layer characterized
by high surface area values (1000 - 1300 m2 /g) and high content of complexing groups (up to 2 mmol/g) was
developed. The application of a number of physical methods gave understanding of surface structure of hybrid
organic-inorganic materials. We determined the high sorption capacity of synthesized materials to ions of heavy
metals, lanthanides, and uranyl-ion. The main rules and basic scientific principles of directed synthesis of hybrid
organic-inorganic sorption materials were formulated. The degree of application: Sorption technologies, catalysis,
biosensors, ecoanalitical chemistry. Application field: Materials of the dissertation are included in the lecture
course in the specialty, attended by the graduate students of Chuiko Institute of Surface Chemistry of NAS of
Ukraine.
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