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1. CnexTpockormist Mi>KMOJIEKYJISIPHOI B3aeMOii, AMHaMIKK Ta (a30BUX IEPEXOLIB B TeTEPOr€HHUX CUCTEMAX Ha
OCHOBI aJIKijiaHo6i(peHiniB

2. Spectroscopy of molecular interactions, dynamics and phase transitions in heterogeneous systems based on
alkylcyanobiphenyls

Pedepar:

1. luceprauisg npucBga4YeHa BUBYEHHIO MEXaHI3MiB B3a€MO/ii ITOJIIPHUX MOJIEKYJI HATIOBHIOBAUiB 3 aKTUBHUMU
LIEHTPaMU [TOBEPXHi KaHaJliB HEOPraHiYHMX HAHOIIOPUCTUX MATPULb B 3aJIEXKHOCTI Bifl CTaHy IIOBEPXHI Ta 30BHILIHIX
YUHHUKIB, 0COOJIMBOCTEN BIIOPSIKYBaHHS Ta JUHAaMIKKM LIUX MOJIEKYJ B KaHasnax. Metogamu Y criektpockortii (10
000 - 400 cm-1) mocnigpKeHO HU3KY TeTEPOreHHUX CUCTEM Ha OCHOBI CUJIIKaTHUX IIOPUCTUX CTEKOJI (IiameTp nop 2
- 90 HM) Ta aTIOMOCHUJIIIKATHUX MOJIEKYJIIPHUX cUT Tuity MCM-41 ta Me2+MCM-41 (niameTp KaHasiB 4 HM) 3 pi3HUM
THIOM i3MKO-XiMIYHOTO CTaHy IMOBEPXHi KaHaJIiB, HATIOBHEHUX MOJIEKYJIaMU FOMOJIOT{YHOTO PSIAy
askinuiano6ipeninis (nl]B) 3 pi3HOI NOBXUHOIO aJKiAbHOTO JlaHIora (n = 2-9). [lng 060X TUIIB reTePOreHHUX
CHCTEM YiTKO BUSIBJIEHO Bi]MIHHOCTI B OBEiHIi MOJieKyJs nllb B KaHasax B IOPiBHSHHI 3 00'eéMHUM CTaHOM. Lli
BiIMiHHOCTI 3yMOBJI€Hi IBOMa (paKTOpaMU: HaCaMIlepe, HasIBHICTIO aKTUBHOI ITOBEPXHI, a TAKOXX BILJIMBOM MaJjloOro

po3Mipy 06Mexyrouoro 06'emy. [TokasaHo, 10 YaCTUHA MOJIEKYJI B KaHa/Iax 3HaXOQUTbCS Y 3B'SI3aHOMY CTaHi,



B3aeMoJlitouu 3 All moBepxHi MIIXOM YTBOPEHHS BOJgHeBUX 3B's13KiB ~-OH...NeC-, a60 3B'13KiB KOOpAMHALIIMHOTO
TuIy 3 Me2+. BctaHOBJIEHO, 1[0 TUII Ta €Hepris Liiel B3aeMoJii 3aexxaTts Bif Ty nepenoopodKy MOBEpXHi.
3anpornoHOBaHO MOZE/b MeXaHi3MiB B3aeMozii Mosiexys nlIb 3 ALl noBepxHi Ta Ha OCHOBI Lii€i MOJieJli pO3p006JIEHO
METOJI, OLIiHKU CHIiBBiJHOIIEHHS KiJILKOCTi 00'€éMHUX (BiJIbHUX) Ta 3B's13aHMX M0oJIeKyJl nlIb. Ha ocHOBI pe3ysbTaTiB
KasopuMeTpruyHux Ta SIMP nociigkeHs BcTaHOBIEHO, o Al noBepxHi MCM sBst0ThCS AedEKTaMU CTPYKTYPU i
MIPU3BOJATD 0O PYHHYBaHHS HEMAaTUYHOTO TA KPUCTAJIIYHOTO BIIOPSAKYBAaHHS MoJIeKyJl nllb B kaHanax. BussieHo,
110 OOMEXEHHS 00'eMy IPU3BOAUTD [0 CIIOBIJIbHEHHS IMHAMIKH, SIK MOJIEKYJI B 1IiJIOMY, TaK i OKpEMUX

MOJIEKYJISIPHUX TPYIL

2. The thesis is devoted to the study of interaction mechanisms between polar molecules of fillers and active
centers on the channel surface of inorganic nanoporous matrices dependent on the surface state and external
factors, on peculiarities of the ordering and dynamics of these molecules in channels. A set of heterogeneous
systems based on silicate porous glasses (pore diameter of 2-90 nm) and alumosilicate molecular sieves of MCM-41
and Me2+MCM-41 (channel diameter of 4 nm) with different types of the surface physicochemical state of channels
filled with molecules of the homologous alkylcyanobiphenyls (nCB) row with a different length of the alkyl chain
(n=2-9) has been investigated by methods of IR spectroscopy (10000-400 cm-1). For both types of heterogeneous
systems distinctions are clearly observed in the behavior of nCB molecules in channels compared to the bulk state.
These differences are mainly due to two factors: first of all, the presence of the active surface, and also the
influence of the small confining volume. It has been shown that a part of molecules in channels is in a bonded
state, interacting with surface active centers by creation of either hydrogen bonds -OH...NeC- or bonds of the
coordination type with Me2+. The character and energy of this interaction have been established to depend on the
surface pretreatment type. The model of interaction mechanisms between nCB molecules and surface active
centers has been proposed. Based on this model the estimation method for the ratio of bulk (free) and bonded nCB
molecules has been developed. Results of calorimetric and NMR studies demonstrate that MCM surface active
centers are structure defects and lead to the destruction of the nematic and crystal arrangement of nCB molecules
in channels. The volume confinement is found out to result in slowing of molecule dynamics of whole molecules, as
well as separate molecular groups.
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