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2. Optical and structure properties of composites based on cyanobiphenyl and inorganic nanoparticles.

Pedepar:

1. B pucepTauii mocniimkeHo xapakTep Mixk(a3HNX B3aEMOZi}1 B HAHOKOMIIO3UTax Ha OCHOBI piagkoro kpuctamny 5SLIB,
IIOITIOBAaHOTO HAHOYACTUHKAMU OPTaHOMOAM(DIKOBAaHUX aTIOMOCUITIKATIB (MOHTMOPUIOHITIB, MMT) a6o ribpunHumMu
YaCTUMHKaMHU "opranomopudikosanuit MOHTMOpUIIOHIT (OMMT) - Byrneuesi HaHoTpyoku (BHT)". Po3po6sieHo
METO/, CUHTEe3Y LIUX ri6pUIHNX HAHOYACTHMHOK. BcTaHOBIEHO MexaHi3Mm 3B'13Ky BHT 3 nosepxHero OMMT y
ribpuHMAX YaCTUHKax. BuB4YeHi 0cOOJIMBOCTI CTPYKTYPHOI opraHisalii Ta MiKMOJIEeKysIpHOI B3aeMogii y
KOMIIO3UTAX B 3aJIEXKHOCTI Bifl Hi3nKo-xiMiuHMX XapakTepucTuk MMT. BcTaHOB/IEHO, 1110 B JOCTiIKEHUX
HaHOKOMITIO3UTaX B3aEMO/Iii BiiOyBalOThCA HIJISIXOM BaH-[I€pP-BaajlbCOBUX Ta KYJIOHIBCbKUX CUJI, 1II0 BU3HAYAE
mopdosiorito komno3urty. Lli paxkTopu BrmBaoTh Ha esnekTpoontruyHi (EO) Ta e1eKTponpoBifHi B1acTUBOCTI
cucreM. BetanosneHo, mo EO mam'saTe PK KOMITO3UTIB 3aJI€5KUTH Bifl XapaKTEPy MOJIEKYJIIPHOI B3aeMOii Ta CUIIU
nputsrais Mix gumepamu 51IB i yactuakamu OMMT. HasBHicTe BHT y koMIio3utax NpyusBOAUTD 4O 3MEHLIEHHS
CBITJIONPOITyCKaHHA Ta 3HUKHEeHHA EO nmam'arti. [loka3aHo, 1110 BeJIMYMHA €JIEKTPONPOBIIHOCTI i Xapakrep ii

TEMIIePATyPHOI 3aJIE>KHOCTI 1711 KOMIIO3UTHUX MaTepialiB CYyTTEBO 3ayI€XKaTh HE TiIbKK Bif Ty MMT, asne i Big,



criBBifHOLEHHs KoHUeHTpauiit OMMT ta BHT. 1Ii ¢pakTopu BIMBaOTh Ha MiKPOCTPYKTYPY KOMITO3UTIB, Ha
PIBHOMIPHICTb pO3MOAiJly HAHOYACTUHOK B OPTaHiyHil MaTpUlli i MOXKJIMBICTb YTBOPEHHS HENIEPEPBHOI
€JIEKTPOIPOBIAHOI CiTKH, 1110 BU3HAYa€ €1eKTPOPi3nyHi BIACTUBOCTI CUCTEM. 3aIPOTIOHOBaHA (PEHOMEHOJIOTiYHa

MOJIeJIb CaMOOPraHisallii HeOpraHiYHUX YaCTMHOK y KOMIIO3UTAaX B 3aJIEJKHOCTI Bif KOHUeHTpauii OMMT ta BHT.

2. The dissertation deals with the investigation of the interface interaction in nanocomposites based on liquid
crystal 5CB doped with organomodified alumosilicate nanoparticles (montmorillonite, MMT) or hybrid
"organomodified montmorillonite (OMMT) - carbon nanotubes (CNT)" particles. A method to synthesize these
hybrid nanoparticles has been created. CNT and OMMT interconnecting mechanism in hybrid particles had been
determined. The structural organization and interface interaction peculiarities in the composites depending on
MMT physico-chemical properties were studied. It has been established, that all interactions in composites
originated from Van der Waals or Coulomb forces resulted in the composite morphology. In turn, these factors
specify electro-optical (EO) and electroconductivity properties of such systems. It was determined that EO
memory of LC composite depends on intermolecular interaction type between 5CB dimers and OMMT particles.
CNT presence in the composites leads to light transmittance decrease and memory drop. Electroconductivity
value and its temperature behavior for the 5CB based composites were determined to be significantly depended
not only on the MMT geological origin but also on OMMT:CNT concentration ratio in the composite. These factors
were found to influence the microstructure of composites, homogeneous distribution of filler particles and the
possibility of percolation network formation determined the electro-physical properties of such systems. A
phenomenological model of inorganic particles self-organization in the composites depending on OMMT:CNT
concentration ratio is proposed.
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