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Pedepar:

1. Inceprauiiiny po60Ty IIPUCBSIYE€HO PO3BUTKY HayKOBUX IiJIXOiB 10 CTBOPEHHS MiKPO ME30IIOPUCTUX
amomocuitikatis (MMAC), 1110 TOeIHYIOTh B CO0i BJIaCTMBOCTI LI€O0JIITiB i ME30IOPUCTUX MOJIEKYJISIpHUX cuT (MMC),
3'CyBaHHIO BIUIMBY CKJIQly peaKLifHUX CyMilllell i yMOB TEMIIJIATHOTO CUHTE3Y Ha Oy[0BY, KUCJIOTHICTD i
KaTaJIiTU4HI BJIACTUBOCTI OJl€P>KaHUX aIFOMOCHUJIIKATIB. [1714 oflep>kaHHS MiKPO-ME30IOPUCTUX KOMIIO3UTIB
aJIIOMOCHUJIIKATIB 3 HAHOKPUCTAIIYHUM LI€0JIiTOM ZSM-5 6yJ10 BUKOPHCTAaHO HaN6isbIll IEPCIIEKTUBHI MiAXoau —
6iTeMIJIaTHAY CUHTE3 B IPUCYTHOCTI MOJIEKYJISIPHOTO i MilleJISIPHOTO TEMILJIATIB, 10 CIPUSIIOTh YTBOPEHHIO LIEOJIITY
i MMC BignoBigHO, KpycTaisanis BUCyumeHoro reao MMC B IDUCYTHOCTI MOJIEKYJISPHOTO TEMILIATY, & TAKOXK

BHUKOPHUCTaHHS 6iQyHKIIOHaTBHMX TEMILJIATIB, 3aTHUX YTBOPIOBATH OJHOYACHO LI€OJIITHY | ME3OCTPYKTYPY.



BcTaHOBIIEHO, 1110 BUKOPUCTAHHS MOJIEKYJISIPHOTO i MiLIEJISIPHOTO TEMILIATIB, CyMillIeH, 1[0 HE MICTSTh KaTiOHiB
JIy’)KHUX METaJliB, Ta 3HIKEHHS TemiiepaTypu cuHTe3y 10 100 °C 1o3BoJise 30iIbINTH TUTOMY [I0BEPXHIO ME30IIOP
MMAC i KOHUEeHTpallilo iX KUCJIOTHUX LIeHTPIB. 36i7bIIeHHS MUTOMOI ITOBEPXHi ME30TI0P MO>KHA MOSICHUTU
YTBOPEHHSIM NPeKypcopiB ZSM-5 HEBEJIMKOTo Po3Mipy (~2 HM), 3 IKUX (POPMYIOTCSI BUCOKOIIOPUCTI
amomocuitikaTtu. Ilizpuinena KinbKicTb peHTTeHOaMOP(QHUX CYOHAaHOPO3MiPHHUX alIOMOCUTIIKATHUX YACTUHOK, 3
BHCOKVM BMiCTOM T€TpPaeApPUYHO KOOPJIUHOBAHNX aTOMIB allOMiHil0, 3yMOBJIIO€ BUCOKY KOHIIEHTPALL}0 KUCJIOTHUX
LIEHTPiB B CUHTE30BAaHUX AJIIOMOCUJIIKAaTax. 3acToCcyBaHHs TeMIllaTBMicHoro MMC SBA-15, po36aByieHUX pO3uKHIB
MOJIEKYJISIPHOTO TEMILJIATY, 3HWKEHHS TEMIIEPATypU TepMonapoBoi 06pobku 1o 100 - 120 °C no3BoJisie IPOBECTU
4acTKOBY LeostiTu3aniio SBA-15 B HanpsIMKY yTBOpeHHS ZSM-5, 36epertu rekcaroHajabHy Me30CTPYKTYPY BUXiIHOTrO
Marepiajy Ta iCTOTHO 301IbLIIMTY KOHLIEHTPALli0 i CUJly KUCJIOTHUX LIEHTPIB 32 PaXyHOK YTBOPEHHS MIPEKyPCOPIB i
3apoakiB ZSM-5. CnienudiyHa Ais HeTUITPUMETUIaMOHIN 6poMifly, 3a 10ro KOHLIeHTpalii B peakuiiiHii cymiri
MeHIIIe MepIIoi KpUTUYHOI KOHLIEHTPaLii MillesI0yTBOPEeHHS, SIKa MOJIsIrae y B3aeMoii 10ro rifpodo6Hoi yacTuHM 3
«xBocTamu» 6ipyHkuioHansHoro Temmniuaty [C8H17-N+(CH3)2-C6H12-N+(CH3)2-C8H17](Br-)2, cripuse
30i1bLIEHHIO TUTOMOI ToBEPXHi Me3or1op MMAC i KOHLIeHTpallii KUCIOTHUX LJ€HTPIB, JOCTYIHUX [J1S 00'€MHUX
MoJiekyJl. [TokazaHo, o B peakuii KpeKiHry KyMmoJsty 6ijblia CeJIeKTUBHICTb 32 IIPOIiNIEHOM i 6EH30JI0M Y
MIPUCYTHOCTI MiKpO-M€E30IIOPUCTUX KOMIIO3UTIB aJIlOMOCUJIIKATIB 3 HAHOKPUCTAIIYHUM LIEOJITOM, Y TIOPiBHSIHHI 3
ZSM-5, nnop’s3aHa 3 HasBHicTI0 B MMAC nepeBakHO KUCJIOTHUX LIEHTPIiB CEPeHbOI CUJIY, HA SIKUX KYMOJI
CEJIEKTUBHO IIE€PETBOPIOETHCS B MPOIIiJieH i 6eH30J1. PeHTreHoaMop@HUII alloMOCUITIKAT 3 HANOINIbIIOI0 CEpe]
IOCIIIKEHNX 3Pa3KiB KOHLIEHTPALi€l0 JOCTYIIHUX KUCJIOTHYX LIEHTPIB, IIPOABJISLE MiABUIEHY KaTaliTUIHY
aKTUBHICTb B peakliii isomepu3allii enokcuy o-miHeHy (II0BHA KOHBEPCis 3a 2 rofi) i XapaKTepusyeThCsl BUCOKOIO

CeJIeKTUBHICTIO 3a TpaHC KapBE€OJIOM.

2. The thesis is devoted to the development of scientific approaches to obtaining of micro mesoporous
aluminosilicates (MMAS), which combine the properties of zeolites and mesoporous molecular sieves (MMS),
clarifying the influence of the composition of reaction mixtures and template synthesis conditions on structure,
acidity and catalytic properties of the obtained aluminosilicates. The most promising approaches - dual template
synthesis in the presence of molecular and micellar templates promoting the formation of zeolite and MMS,
respectively; crystallization of a pre-dried gel of MMS in the presence of a molecular template; as well as the use of
dual-functional templates that are able to form zeolite and mesostructure simultaneously - were used to obtain
the micro-mesoporous composites of aluminosilicates with nanocrystalline ZSM-5 zeolite. It was established that
the use of molecular and micellar templates, alkali metal-free cations mixtures and a decrease the synthesis
temperature up to 100 °C allow to increase the mesopore specific surface area of MMAS and concentration of their
acid sites. An increase in the mesopore specific surface area can be explained by the formation of ZSM-5
precursors of small size (ca. 2 nm), from which high-porous aluminosilicates are formed. An increased number of
X-ray amorphous sub-nanosized aluminosilicate particles with a high content of tetrahedrally coordinated
aluminum atoms determines a high concentration of acid sites in synthesized aluminosilicates. The use of the
template-containing MMS SBA-15, dilute solutions of a molecular template, a decrease of the temperature of the
steam-assisted thermal treatment up to 100 - 120 °C allow to carry out the partial zeolitization of SBA-15 in the
direction of ZSM-5 formation, retain the hexagonal mesostructure of the initial material and significantly increase
concentration and strength of the acid sites due to formation of ZSM-5 precursors and nucleus. The specific
action of cetyltrimethylammonium bromide, with lower concentration in the reaction mixture than the first
critical micelle concentration of micelle formation, is based on the interaction of its hydrophobic part with “tails”
of dual-functional template [C8H17-N+(CH3)2-C6H12-N+(CH3)2-C8H17](Br-)2. This action promotes an increase
in the mesopore specific surface area of MMAS and concentration of acid sites accessible for bulk molecules. It
was shown that in the cumene cracking reaction the higher selectivity toward propylene and benzene in presence
of micro-mesoporous composites of aluminosilicates with nanocrystalline zeolite, compared to ZSM-5, is
associated with the presence of mainly medium strength acid sites in MMAS on which cumene is selectively
converted to propylene and benzene. X-ray amorphous aluminosilicate, with the higher concentration of acid sites
accessible for bulk molecules among the investigated samples, exhibits an increased catalytic activity in the



reaction of o-pinene oxide isomerization (complete conversion after 2 h) and it is characterized by high selectivity
toward trans-carveol.
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