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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHyHHX PyOPHK: 31.15

Tema gucepranii:
1. CTpyKTypa i KaTaniTU4Hi BIACTUBOCTI ME3OIIOPUCTUX MOJIEKYJISIPHUX CUT 3 CUJIOKCUTUTAHATHUMU Ta

IieTuaeH(EeHiIEeHOBUMU IPyIIaMi B KDEMHE3E€MHOMY KapKaci.

2. Structure and catalytic properties of the mesoporous molecular sieves with siloxytitanate and
ethylenephenylene groups in the silica framework.

Pedepar:

1. B pucepTauii po3risiHyTO CTPYKTYPY Ta KaTaliTU4Hi BJIACTUBOCTi TATAHOKPEMHE3EMHHUX Ta OPTAaHOKPEMHE3EMHUX
Me30IOPUCTUX MOJEKYIISIpHUX cUT (MMC), oiepKaHUX TEMILJIATHUM CUHTE30M i3 BUKOPUCTAHHSIM
KapKaCOYTBOPIOIOUMX PEYOBUH- OyJiBeIbHUX 6JI0KiB MailOyTHBOI CTPYKTYpH. [T0Ka3aHo, 1110 BUKOPUCTaHHS TPET-
OyTOKCWIbHUX asIkoKcucusokeutrutanaris Ti(O-Si(O-t-C4H9)3)x(OR)M-x (x=2 ab6o 3, R=C3H7, i-C3H7 a6o -C4H9)
00yMOBJII0€ (POPMYBaHHS IPOCTOPOBO-BIOPSIKOBAHUX TUTAHOKpeMHe3eMHUX MMC 3 Bucokum Bmictom TiO2 (mo
27% MO71.), PO3BMHEHOIO NOBEPXHEIO (00 730 M2 /T) i mopucricTio (5o 0,77 ¢cmM3 /T) Ta By3bKUM PO3MOiNIOM IOP 3a
poamipamu (D = 2,4 - 2,8 um). Ilokazano, mo atomu Ti (IV) posnogineHi B matpuui SiO2 y BUrisizj i3oy1p0BaHUX
TeTpaeIpUIHUX Ta OKTAE€IPUYHUX TUTAHOKCUIHUX LIEHTPIB, @ TAKOK HEBEJIMKMX TUTAHOKCUIHUX KiacTepis. Lle
3YMOBJIIOE 6inblly, TOPiBHSHO 3i "3BudariHuMu” Ti-MCM-41, KaTaJliTu4Hy aKTUBHICTb JOCTiTKEHNX

TUTAHOKPEMHe3eMiB B OKHCJIeHHi 6eH30y H202. BcTaHOBIIEHO, 1[0 BUKOPUCTAaHHS HAHOYACTUHOK Lieotity TS-1 (y



BUIJISIZI] 307110) B SIKOCTI "OyiBesibHUX 6J10KiB" 1pu cuHTe3i MMC 103BoJIsie BBeCTU B CTPYKTYpy MCM-41 "nieonitHi"
MiKpornopu ziamerpoM ~1 HM Ta 06'emom 1o 0,1 cm3 /T. KaTanitiyHa akTUBHICT ogepxanux TS-1/MCM-41 B
OKHUCJIEHHI IUKJIOTE€KCaHy 3a gonomoro H202 e sumoro nopisHsaHO 3 Ti-MCM-41. BBegeHHs y ctpykrypy MMC
1,5-pietunen-2,4-numetusndeHizieHOBUX MiCTKOBUX IPYI JO3BOJISIE OTPUMATH OPraHOKPEMHE3EMU 3 PO3BUHEHOIO
nosepxHelo (5o 600 M2 /T), reKcaroHasbHO-YIOPSAKOBAaHUMHU Me3onopamu (D = 2,5 - 4 HM), BTOpUHHAMU [IOPaMu
(D = 8 - 17 uMm), BesuKUM 06'eMoM 11op (1o 1,7 cm3 /) Ta Hu3bKo1o ryctuHoo (0,10 - 0,15 r/cm3). ITpu cynbdyBaHHI
LJMX OpPraHOKpPEMHE3€eMiB OZlep>KaHo apuicCyib(okucaoTHi MMC, siKi nepeBakaloThb iHIIi OxapaKTepU30BaHi

opraHocysib(OKpEMHE3eMHU SIK KaTaJli3aTOPU CUHTE3Y eTUJI-TPeT-0yTHIOBOro edipy 3 i306yTHIEHy Ta €TaHOIy.

2. The properties of the titanosiliceous and organosiliceous mesoporous molecular sieves (MMS) synthesized by
the template-directed method using the frame-forming substances which act as the structural building blocks are
considered. The using of the tert-butoxy siloxytitanate (the general formula is Ti(O-Si(O-t-C4H9)3)x(OR)4-x ; x=2
or 3, R=C3H7, i-C3H7 or -C4H9) leads to the formation of ordered titanosiliceous MMS with high content of TiO2
(up to 27 % mol.), large surface area (270 - 730 m2 /g) and pore volume (0,3 - 0,77 cm3 /g) as well as narrow pore
size distribution (D = 2,4 - 2,8 nm). It was shown that Ti atoms are uniformly distributed in the SiO2 matrix as
tetrahedral and octahedral titan-oxide sites as well as small titania clusters. These properties resulted in higher
catalytic activity in the oxidation of benzene with H202 as compared to Ti-MCM-41 obtained by co-precipitation
method. It was shown that the use of the TS-1 zeoilite nanoparticles (in the form of sol) as building blocks for the
synthesis of MMSs allows an introduction of "zeolite-type" micropores with diameter ~1 nm and with pore volume
up to 0,1 cm3 /g into the MCM-41 structure. Resulted TS-1/MCM-41 materials are more efficient catalysts of the
cyclohexane oxidation by H202 than TiSi-MCM-41. The incorporation of 1,5-bis-(2'-ethyl)-2,4-diethylphenilene
bridging groups allows to obtain the organosilicas with large surface area (up to 600 m2/g), hexagonal-ordered
mesopores (D = 2,5 - 4 nm), larger secondary pores (D = 8 - 17 nm), high pore volume (up to 1,7 cm3/g) and low
density (0,10 - 0,15 g/cm3). The sulfonation of aforementioned samples resulted in MMS with arylsulfonic acid
groups, which exceeds other tested organosulfonic silicas as catalysts of ethyl-tert-butyl ether synthesis from
isobutylene and ethanol.
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