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Pedepar:

1. lucepraliito NpUCBSYEHO JOCIIKEHHIO BIIJIMBY YMOB CMHTE3Y, TIOPUCTOI CTPYKTYPU KPEMHE3EMHOI MaTPULI,
Oy[IOBM MaKpOLMKJIB i criocoby ix ¢ikcalii Ha NOBepxHi HOCIS Ha 6YI0BY KDEMHE3€EMIB 3 CyIPAMOJIEKYJISIPHUM
IIOBEPXHEBUM LIAPOM Ta iX aficOpOLiliHi BIaCTUBOCTI, 00YMOBJIE€HI CE€JIEKTUBHUM KOMIIJIEKCOYTBOPEHHSM TUITY
"ricTb-rocrozap”. AHasi3 pe3ysbTaTiB KBAHTOBO-XiMiYHMX PO3PaxyHKiB [10Ka3aB, 10 Ha KOHPOPMalliliHy 10BEeIiHKY
KaJlikc[4]apeH-KpayH-6 i, BillIOBiIHO, Ha iX COpOLiliHi BIaCTUBOCTI BIVIMBAIOTh TaKi YNHHUKH, SIK CKJIaf i 6yHoBa
3aMiHHUKIB, BBE€JIEHUX B KaJIiKCKpayH, Ta croci6 ¢ikcanii Makpoo6illiKily Ha IOBEPXHI KpEMHE3€MHOI MaTPULI.
KBaHTOBO-XiMIYHMM METOAOM JOCJIIKEHO BIIUB CKJIally KOOpAUHALiiHOI cepy KaTioHy Liesito Ha CTiHKiCTh 10ro
KOMIIJIEKCiB 3 KaJlikc[4]apeH-KpayH-6. Po3po6sieHO MeTOAuKY CUHTe3y 26,28-nunponokci-5,17-6ic[3-
(TpMeTokcucuIIiN) Ipomi|Kaikc[4]apeH-KpayH-6, 3aKkpinieHoro B KoHpopmatii 1,3-anprepHar. JJocaimkeHi 6ygosa



Ta BJIACTUBOCTI CUHTE€30BAHOTO aJIKOKCUCUJIIJIBHOTO MTOXiIHOT0. 30J1b-T€JIb METOLOM OZEP>KaHi M0J1iCUI0OKCAHOBI
KceporeJi 3 BOyJOBaHMMHU MOJIEKYJIaMU KaJlikc[4]apeH i KoBaJIeHTHO 3aKpillJIeHUMHU KaJikc[4]apeH-KpayH-6,
IvaMiHonn6eH30-18-kpayH-6, IUKI0AeKCTPUMHOBUMH IpyliaMu. BcTaHOB/IEHO, 1110 BMICT MaKpPOLUKIIIYHUX JliraHziB
y 3paskax, 6yJj0Ba MaKpOLMKIIiB, @ TAKOXK CIOCi6 ix (ikcalii y N0oJiCUIOKCaHOBIN MaTpULi CYyTTEBO BILJIMBAIOTh HA
IIPOLIEC IrejieyTBOPEHHS! B TAKUX cUCTeMax Ta GOpPMYyBaHHS CTPYKTYPH CUHTE30BaHUX KceporeiB. Po3pobieHo
MEeTOJUKN MOAM(DiKyBaHHS MOBEPXHI Me30II0pUCTOro KpeMHeszemy SBA-15 i custikaresnio Davisil MakpouukiivHUMU
rpynamu. Meropamu 14 cniekrpockonii, 13C i 29Si CP/MAS cnieKTpocKollii BCTaHOBJIEH] Oy1oBa i ckiaz ofep>KaHux
KpeMHIOpraniyHux mMarepiais. JJociizkeHO cOpOLiliHi BIaCTUBOCTI CUHTE€30BaHUX COPOEHTIB 1010 Cs+.
[TokaszaHo, 10 COpOLIiiiHi BIACTUBOCTI OJepXKaHMX MaTepiajiB BU3HAYAIOTHCS 6Y0BOI0 MAaKPOLMKIIYHUX JIiraHiB, iX
KOHILIEHTpAllielo B 3pasKax, Ciocobom (pixcalii MaKpoLMKIIiB Ta IOPUCTOI0 CTPYKTYPOIO HOCIiB. BcTaHOB/IEHO, 1110
KceporeJi 3 KpayH-e(ipHUMU rpylaMy IPOSIBJISIIOTh CEJIEKTUBHICTD oA0 K+. BusiByieHo, o cepes CMHTE30BaHUX
marepiaiiB, BUCOKy cOpOLiliHy akTUBHICTb 070 137Cs i 90Sr nposinse SBA-15, mopudikoBaHnuii
KaJlikc[4]apeHoBUMU rpynamu. ['azoxpomaTorpadpiyHuM METOIOM BCTAHOBJIEHO, 1110 COPOEHTH 3

OUKJIOOEKCTPUHOBUMU I'PYyIIaMU HaﬁKpaIILe COp6yIOTb KHCEeHbBMIiCHI opraHqui CIIOJIYKH.

2. The dissertation is devoted to the research of influence of synthesis conditions, porous structure of silica matrix,
structures of macrocycles and a way of their fixing on the carrier surface on structure of silicas with
supramolecular surface layer and their adsorption properties caused by ability to "guest-host" complexing. The
analysis of quantum-chemical simulations has shown that such factors, as composition and structure of the
functional groups in calixcrown and a fixing way of a macrobicircle onto matrix surfaces influence on
conformation behavior of calix[4]arene-crowns-6 and, accordingly, on their adsorption properties. An influence of
structure of coordination sphere of cesium cation on stability of its complexes with calix[4]arene-crowns-6 was
investigated by quantum-chemical method. The synthesis technique of 26,28-dipropoxy-5,17-bis[3-(triethoxysilyl)
propyl]calix[4]arene-crown-6 in 1,3-alternate conformation was developed. The structure and properties of the
synthesized alkoxysilyl derivative was investigated. Polysiloxane xerogels with the incorporated calix[4]arene and
covalently bounded calix[4]arene-crown-6, diaminodibenzo-18-crown-6, cyclodextrin groups were synthesized by
sol-gel method. It was established that the concentration of macrocyclic ligands in xerogels, the structure of
macrocycles, and a way of their fixing into the polysiloxane matrix as well essentially influence on gelation in these
systems and structure formation of synthesized xerogels. The modification techniques of mesoporous silica SBA-15
and silicagel Davisil surface by macrocyclic groups were developed. The composition and structure of the obtained
materials was specified by FTIR, 13C and 29Si CP/MAS NMR spectroscopy. The adsorption properties of
synthesized sorbents toward Cs+.was investigated. It was shown, that adsorption properties of the obtained
materials are determined by the macrocyclic ligands structure, their concentration in samples, fixing way of
macrocycles and porosity of the matrix. It was established that the xerogels containing crown-ether groups
selectively adsorb K+. It was shown that SBA-15 modified by calix[4]arene groups shows high adsorption activity to
137Cs and 90Sr. It was determined by gas-chromatography method that sorbents with cyclodextrin groups are
characterized by high adsorption ability toward oxygencontain organic compounds.
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