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2. Synthesis and modification of mesoporous silicas by supramolecular self-assembly in organomineral systems

Pedepar:

1. Incepranist npucBsyeHa po3pooblii METOUK TEMIJIATHOTO CUHTE3Y IePioUYHNX OJHOPIAHOME30IIOPUCTHX
MCM-41 kpeMHe3€eMiB Ta TUTAHOBMiCHUX KpeMHe3eMiB Tuiy Ti-MCM-41 ripy BK/IIOYEHHI TUTAHY B KapKac
ME30IOPUCTUX CUJIIKATHUX MAaTPULb MIJIIXOM i30MOP(QHOTr0 3aMillleHHsI aTOMiB KPEMHIIO [TPU 30€peKeHH
IIPOCTOPOBOI Opraxisaiii Marepiasny Buinomy. JOCIiIKEHO BILJIUB IPUPOIHU IKepesa KPEMHE3EMY Ta MiLleJIIPHOTO
TEMILIaTy Ha CTPYKTYpPHO-a/iCOPOLIiliHi IapaMeTpy CUHTE30BaHUX KpeMHe3eMiB. BCcTaHOBJIEHO OoNTHMaJIbHI YMOBU
OJIEP>KaHHS OJHOPiIIHOME30NOPUCTUX KpeMHe3eMiB Tuily MCM-41 Ta KpeMHe3€eMiB 3 6ilIOPHCTOI0 CTPYKTYPOIO.
Po3po6s1eHO BifTBOPIOBaHY METOAMKY CUHTE3Y B M'IKUX yMOBax MCM-41 KpeMHe3€eMiB, 110 XapaKTePU3YIThCS
PO3BMHEHOIO IUTOMOIO TIOBEPXHEIO Ta BUKJIIOYHO BY3bKUM PO3IOIIOM I10P 3a po3mipamu. CUHTE30BaHO
ME30IOPUCTI TUTAHOKPEMHE3EMU B KUCJIOMY cepenosuli 3 BMicTom TiO2 Big 1 mo 70 moJ1. %. 3 BUKOPUCTaHHAM
pi3HUX 32 IOBXXMHOIO BYIJIeBOJHEBOTO JaHLora [TIAP onep>kaHi 32 po3p0671€HOI0 METOIUKOIO B JIY>KHOMY
cepenoBuUlli OAHOPiZHOME30IIOpUCTi TUTaHOKpeMHe3eMu Tumy Ti-MCM-413 1 ta 15 moi. % TiO2. BcranoBseHo, 10



Ti-MCM-41 cunikar 3 15 MoJ1. % BMiCTOM JUOKCUY TUTaHY XapaKTepU3yeThCs 6iMOIATIbHUM PO3IOiJIOM TIOP.
[Mepumii Tun nnop - mesonopu 3 MCM-41 cTpyKTypOIo, TOAI SIK 6iJIbIl KPYIIHI IOPY 32 CBOIM BUHMKHEHHSIM €
BTOPMHHMMU - MDK4aCTKOBAMMU. [ToKa3zaHo, mo ceper, Ti-MCM-41 kpemHe3eMmiB 3 1 MOJI. % BMiCTOM JUOKCULY
TUTaHy MaKCMMAaJIbHYy IIOYAaTKOBY aKTMBHICTb B peaKliii ripoKCUIIIOBaHHS OeH30y min giero H202 nposieisie
TUTAaHOBMIiCHUI KPEMHE3€EM, [1JI1 CUHTE3Y SIKOTO SIK TEMILJIAT BUKOPUCTOBYBA/IA OPOMiJ], e TUITPUMETUIAMOHIIO.
JocninxeHo npotec razodasHoro MipoJiTUYHOTO BifKIageHHs Byrielo Ha MCM-41 kpeMHe3eMi Ipu
TEPMOPO3KJIAJ] [TapU XJIOPUCTOrO METUJIEHY. B 3a71€3KHOCTI Bifj yMOB IIPOBENEHHS ITipOJIi3y BilMiY€HO YTBOPEHHS

HAHOTPYOOK, HAHOBOJIOKOH Ta aMOPQHMX 4aCTOK BYTIJIELIO.

2. The dissertation is devoted to elaboration of methods of template synthesis of highly ordered MCM-41 type
materials and mesoporous titanium-containing silicas Ti-MCM-41 by incorporation titanium into silica framework
by isomorphous substitution of silicon atoms. The effect of precursor and surfactant nature on the geometrical
characteristics of mesoporous materials has been investigated. The optimum synthesis conditions of highly
ordered MCM-41 type silicas and bimodal mesoporous matrices have been determined. It was developed the
reproducible technique for synthesis in mild conditions of products exhibiting of typical highly ordered MCM-41
materials structure with exclusively narrow pore size distribution and high specific surface area. In acid conditions
the mesoporous titanium-containing silicas with TiO2 contents from 1 up to 70 mol. % were synthesized. By the
developed technique at the use cationic surfactants with different chain lengths Ti-substituted MCM-41 materials
with TiO2 contents from 1 up to 15 mol % were obtained. It was detected that Ti-MCM-41 silicate with regular
nanostructure and 15 mol % TiO2 contents reveals the bimodal pore distribution involved mesopores having highly
ordered hexagonal MCM-41 structure as well as secondary macropores forming textural porosity. It was shown
that at equal titanium contents (1 mol. %) a maximum catalytic activity in the reaction of benzene hydroxylation
displays the Ti-MCM-41 material obtained with C16H33(CH3)3NBr used as a template. Pyrolytic carbon deposition
at thermal decomposition of methylene chloride vapor was studied on surface of MCM-41 silica. Formation of
nanotubes, nanofibres and amorphous carbon particles was detected depending on pyrolysis conditions.
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