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1. CuHTe3 0-IMKJI0[eKCTPUHBMICHMX OpraHOKpeMHe3€eMiB /1J1s COPOLIiIHOro BUTy4eHHsI apOMaTUYHUX CIIOJIYK 3
BOJJHOTO CEpPeJIOBUIIA

2. Synthesis of n-cyclodextrin-containing organosilicas for sorptive removal of aromatic compounds from aqueous
medium

Pedepar/anoTamis:

1. Y nuceprauii npeACcTaBI€HO pPe3yIbTaTH KOMIJIEKCHUX JOCIIiI’KEHb MO0 MOIIYKY ONTUMAaJIbHAX YMOB CUHTE3Y O-
LIUKJIOIEKCTPUHBMICHUX KDEMHE3EMIB i yTBOPEHHS CYIIPAMOJIEKYJISIPHUX KOMILJIEKCIB BKJIIOYEHHS TUITY
«Xa3giH-TiCTh» Y BOJHOMY PO34MHi Ta Ha NTOBEPXHi TBEPIUX MaTepialiB i3 3aKPilJIEHNMU OJlirocaxapugHUMU
rpynamu. 3a 0IOMOro0 CieKTpoOTOMETPUYHOIO BUBUEHHS JOBELEHO, 110 (OPMYBAaHHS KOMILJIEKCIB BKIIOUEHHS
«O-LIMKJIOOEKCTPUH—0EH3€EH» i «0-LUKIOAEKCTPUH-(PEHOI» Y BOGHUX PO3UNHAX € TEPMOJUHAMIYHO BUTITHUM
€K30T€PMIYHUM IIPOLECOM, SIKUN CYIIPOBOMKYETHCS 3MEHIIEHHSIM €HTPOIIii. PeanizoBaHo ABa MiAX0AM 3071b-TeJlb
CHHTE3y O-LIMKJIOEeKCTPMHBMICHUX KPEMHE3€eMiB: 6€3 3aCTOCYBAHHS TEMIIATHUX CIOJIYK i 3 IX BUKOPUCTaHHSIM.
[TokaszaHo, 0 TEMIJIATHUI 30JIb-CUHTE3 i3 3aCTOCYBaHHSIM O-LIMKJIOAEKCTPUHBMICHOTO CUJIaHY € Hai6ibll BOATIUM
3 TOYKU 30PYy OLEPKAHHS MaTepiasiB 3 pO3BUHEHOIO ITIOBEPXHEIO TA BUCOKMM BMICTOM PIBHOMIPHO 3aKpillJIEHUX

dyHKUiOHATBHUX IPYIL. YCHIHY iMMOO6imi3alio 0 [UKIOAEKCTPHUHY Ha IIOBEPXHI KDEMHE3€eMiB MiTBEPAKEHO



meTtogamu IY criekTpockoriii, TepMorpasimMmeTpii Ta KiJibKiCHOTrO XiMi4HOTO aHasli3y, a CTPYKTYPHi ITapaMeTpy Ta
Mop@oJIoTiIo CUHTe30BaHUX MaTepialiB BU3HAUYEHO 32 pe3yJIbTaTaMu peHTreHoaudpakiiiHoro aHanisy,
HU3bKOTEMIIEpATypPHOI aficopoLii-necop6biii a3oTy, eseKTpoHHOI MiKpockomii Ta pOTOHHOI KopessiiiiHO]
criektpockorii. [IpoBeneHo cepito COpOLiHUX JOCTiIKEHD 17151 BCTAHOBJIEHHS €(PEKTUBHOCTI CUHTE30BaHUX
OpraHOKpeMHe3eMiB y Ipolecax BUIydeHHs apOMaTUYHUX CIOJYK (6eH3eHy Ta PeHOIy) 3 BOJHOTO CepelOBHUILa.
AHaJi3 KiHeTUYHUX i piBHOBaXXHUX KPUBUX COPOIIii 3/1ifiICHEHO 3 BUKOPUCTAaHHSIM €MITiPUYHUX MOJesiell MeToaMu
JIiHiNHO] Ta HeJiHilHOi perpecii. Ynepiue NpogeMOHCTPOBAHO MOXKJIUBICTb POPMYBaHHS MEMOPAHU 3 CEJIEKTUBHUM
IIapOM Ha OCHOBi CUHTE30BaHUX O-LIMKJIOLEKCTPMHBMICHUX OpraHOKpeMHe3eMiB Tty MCM-41 114 BUJIy4eHHS
apOMAaTUYHUX CIIOJIYK 3 BOAM. 3alpOIIOHOBaHMI MifXif, AaB 3MOTY OJI€P>KaTH MaTepiasl 3 ONTUMiI30BaHUMU
XapaKTepPUCTUKaMU 7151 acOpOLiliHO-MeMOPaHHUX NPOLECIB, SIKUI1 MOXKHA YCIIIITHO BUKOPUCTOBYBATU Yy
BOZOIIJrOTOBL Ta BOJoounIeHHi. Kito4oBi ciioBa: 6€H3eH, (eHOoJ, O-IUKIOAEKCTPYH, KOMIIEKCH BKJIIOYEHHS,

30J1b-T€JIb CUHTE3, KpeMHe3eM, MCM-41, cop6uis, MeMOpaHHi MaTepiau.

2. The dissertation presents the results of comprehensive studies on the search for optimal synthesis conditions of
o-cyclodextrin-containing silicas and the formation of supramolecular inclusion complexes of the «host-guest»
type in aqueous solution and on the surface of solid materials with attached oligosaccharide groups. It was proved
by spectrophotometric studies that the formation of «o-cyclodextrin-benzene» and «o cyclodextrin-phenol»
complexes is a thermodynamically favorable exothermic process, accompanied by decrease in entropy. Two
strategies of o-cyclodextrin-containing silicas sol-gel synthesis were realized: template-free and template-assisted
approaches. It was shown that template sol-gel synthesis with o-cyclodextrin-containing silane using is the most
effective in terms of obtaining materials with developed surface and high content of uniformly attached functional
groups. Successful immobilization of o-cyclodextrin onto silica surface was confirmed using IR spectroscopy,
thermogravimetry, and quantitative chemical analysis, while structural parameters and morphology of synthesized
materials were determined by X-ray diffraction, low-temperature nitrogen adsorption-desorption, transmission
electron microscopy, and photon correlation spectroscopy. A series of sorption studies were carried out to
establish the effectiveness of synthesized organosilicas in the processes of aromatic compounds (benzene and
phenol) removal from aqueous medium. Experimental sorption curves were analyzed using four empirical models
by linear and nonlinear regression. For the first time, it was demonstrated the possibility of formating membrane
with a selective layer based on synthesized o-cyclodextrin-containing MCM-41-type organosilicas for aromatic
compounds removal from water. The proposed approach allowed obtaining material with optimized
characteristics for adsorption membrane processes, which can be successfully used in water treatment and
purification. Keywords: benzene, phenol, o-cyclodextrin, inclusion complexes, sol-gel synthesis, silica, MCM-41,
sorption, membrane materials.
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