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1. TIposiBU CTPYKTYPHUX (PAKTOPIB B ONTUYHUX Ta €/1€KTPOPIZUIHUX BIACTUBOCTSX PiIKOKPUCTATIYHUX JUCHEpCiit

BYIJIELI€BUX HAHOTPYOOK

2. Manifestations of structural factors in the optical and electrophysical properties of liquid crystal dispersions of
carbon nanotubes

Pedepar:

1. O6’exT mocmimkeHHs: MexaHi3mMu B3aeMozii aHizomerpuyHux HY 3 opraniunnmu mosekysiamu PK. Mera:
BU3HAYEHHS CTPYKTYPHUX i PYHKIIOHAJIbHUX, 30KpEMa ONTUYHUX 0COOJIMBOCTEN PiIKOKPUCTAJIIYHUX CyCIIeH3ii
HAaHOYACTUHOK Pi3HOI aHi30MeTpii ONTMYHUMU MeToAaMU. MeToau: ClIEKTPO(POTOMETPIisl (BUMIPIOBAHHS CIIEKTPIB
[IpOIyCKaHH), IndepeHLiasbHa CKaHylo4a KaJIopuMeTpis (BU3HAYEHHS TapaMeTpiB pa30BUX MEPEXO/iB), ONITUYHA
MiKpPOCKOIIisl (DOCTiIpKeHHs CTPYKTypHUX nedekriB B PK-dasi ta yrBopeHHs arperatis HY), BuMipioBaHHS
€JIeKTPO(Pi3NYHMX XapaKTepUCTHUK (€JIeKTPOIPOBIAHICTb Ta AieIeKTPUYHA IPOHUKHICTD NOCIiI)KyBaHUX CYCIIEH3ill).
TeopeTnyHi i IpakKTUYHi pe3yIbTaTh, HAYKOBA HOBM3HA: BIIEPLIE BUBJIEHO iCTOTHI BiIMiHHOCTI MiXK BJIaCTUBOCTSIMU
PK-cycrneHsiit 0IHOCTIHKOBUX Ta 6araTOCTiHKOBUX ByrieLeBux HaHOTPYOoK (OCBHT ta BCBHT). IToka3aHo, 1m0 B

HeMaTU4Hil ¢asi 3a 0JHAKOBOI KOHLIEHTpallii onTruyHa ryctuHa cycrneHsiit OCBHT 3HavHO (B ~3 pasu) BUILa,



IIPUYOMY B i30TpOMNHIil (asi 3a1eKHOCTi ONTUYHOI T'YCTHHY BiJj KOHLIeHTpauii 060x TuniB BHT 6;1m3bKi Ta
ONMCYIOThCS 3aKOHOM Bbyrepa-Jlam6epTa-bepa. Bniepiue BigHaiizeHo, o as cycrnensiit BHT B xosnecTepuiHux
PiOKKX KPUCTAJIaX KOHLEHTPALiliHA 3aJI€KHICTh ONITUYHOI [YCTUHU € iCTOTHO HEMOHOTOHHOIO, 3 EKCTPEMyMaMHU, SIKi
BiZJ[IOBifAOTh 3MiHAM arperauiiHoro crany BHT. 3a mormomMorom onTu4Hoi MiKpOCKOIIii BCTAaHOBJIEHO, 10 HA MaJIMX
KoHLeHTpauisix BHT 3ocepemkyoTbes Ha fedeKkTax CTPYKTypu xosectepudHoro PK, a mpu 36inbiieHHi
KOHILIeHTpauii BifoyBaeTbcs yrBopeHHs arperatiB BHT. ITpu ubomy nedexrtu (Tak 3BaHi «MacyISIHUCTI 60pi3nKu»
3HMKAIOTB, i TeKcTypa xosiectepruyHoro PK crae 6inbi onHOpigHot0. [Tokazano, mo g PK-cycnensii

Mo M(}piKOBaHMX OPraHOIJIMH THUITY JIAMIOHITY B aHAJIOTIYHMUX YMOBAX OCOOJIMBOCTI, XapakTepHi aJ1s1 BHT, BincyTHi,
ONITUYHI BJIACTUBOCTi BU3HAYAIOTHCS IpoLiecoM ekcdorialiii, a omaTkoBe BHECEHHS! JIANOHITY B cycrensii BHT
MIPU3BOJUTH [0 iCTOTHOIO MOKPaIeHHSI TOMOI€HHOCTI Ta 4acoBoi cTabinpHOCTI cucteMu. [1st PK-cucrem, 1o
MICTATb KOMIIOHEHTH Pi3HOI AieIeKTPUYHOI aHI30TPOIIi, BCTAHOBJIEHO AaHOMAJIbHI KOHLIEHTPaLilHI 3aJI€KHOCTI
OIITMYHOTO IIPOIYCKAHHA B OKOJIi AieJIEKTPUYHOI KOMIIEH ALl Ta BU3HAYE€HO YMOBM peasisaliii HoBUX
doTroenekTpoonTUYHUX edeKTiB Ha OCHOBI Nepexony Ppenepikca B IPUCYTHOCTI IUCIIEPrOBaHMX HAHOYACTUHOK.
[IpakTUyHe 3HaUYEHHS: OTPUMAaHHI B JucepTaliliHiil poOOTi pe3ysibTaTy CTOCOBHO B3aemMozii PK 3 HU MoxyTb 6yTH
BUKOPUCTaHI IpY PO3pOOLi HOBUX KOMIIO3UTHUX HaHOMaTepiasliB sIK 6araToOPyHKIiOHAIbHOI OCHOBY 117151
€JIEKTPOOTIITUYHUX Ta ONITOEJIEKTPOHHUX MPUCTPOSIX. [ToKazaHa B [UcCePTaliiiHiil po60Ti MOKJIMBICTb peastidallii
HOBOTO (POTOEJIEKTPOOINTHYHOrO nepexony Openepikca s cucrem SCB + J)KK440, BinkpuBae IMUPOKi epCleKTUBU
17151 BAKOPUCTaHHS (POTO YyTIMBUX HeMAaTHYHUX PK 3 Bil’eMHOIO [ie/IeKTPUYHOI0 TPOHUKHICTIO B ONITOEJIEKTPOHIL].
Cdepa BUKOpUCTAHHS: OTPUMAaHHI B JUCEPTALiliHill pobO0Ti pe3ybTaTy CTOCOBHO B3aemofii PK 3 HY moxyTb 6yt
BHUKOPUCTaHi IIpU po3po0blli HOBUX KOMIIO3UTHUX HAHOMaTepiaJiB sk 6araToyHKIioHaIbHOI OCHOBU 17151

€JIEKTPOOINITUYHUX Ta OIITOCJIEKTPOHHUX IIPUCTPOSIX.

2. Object of the study: mechanisms of interaction of anisometric NP with organic molecules of LC. Purpose: to
determine the structural and functional, in particular optical features of liquid crystal suspensions of nanoparticles
of different anisometry by optical methods. Methods: optical spectrophotometry (temperature dependences of
optical transmission, the effect of dopants on the helical twisting of cholesteric liquid crystals (CLC) and the
location of selective reflection maxima), differential scanning calorimetry (determination of the phase transition
parameters) and measurement of electrophysical characteristics (electrical conductivity, dielectric constants of
the investigated suspensions). Theoretical and practical results, scientific novelty: for the first time, significant
differences between the properties of LC dispersions of single-walled and multi-walled carbon nanotubes
(SWCNT and MWCNT) were found. It is shown that in the nematic phase at the same concentration the optical
density of SWCNT dispersions is much (~ 3 times) higher, and in the isotropic phase the dependences of the
optical density on the concentration of both types of CNTs are essentially similar and described by
Bouguer-Lambert-Ber law. For the first time, it was revealed that for CNT dispersions in cholesteric liquid crystals
the concentration dependence of the optical density is essentially nonmonotonic, with extrema corresponding to
changes in the CNT aggregation state. Using optical microscopy, it was found that at low concentrations of CNT's
focus on structural defects of cholesterol LC, and with concentration increasing, the formation of CNT aggregates
occurs. In this case, the defects (so-called "oily grooves") disappear, and the texture of cholesterol LC becomes
more homogeneous. It is shown that for LC dispersions of modified organoclays of laponite type in similar
conditions the features characteristic of CNTs are absent, optical properties are determined by the exfoliation
process, and additional injection of laponite in CNT dispersion leads to significant improvement of system
homogeneity and temporal stability. For LC systems containing components of different dielectric anisotropy,
anomalous concentration dependences of optical transmission in the vicinity of dielectric compensation are found
out and conditions for the implementation of new photoelectrooptical effects based on the Fredericks transition in
the presence of dispersed nanoparticles are determined. Practical significance: the results obtained in the
dissertation on the interaction of LC with NP can be used in the development of new composite nanomaterials as a
multifunctional basis for electro-optical and optoelectronic devices. The dissertation work shows the possibility of
implementing a new photoelectro-optical Fredericks transition for 5CB + ZhK440 systems, opens wide prospects
for the use of photosensitive nematic LC with negative dielectric constant in optoelectronics. Scope of application:



The results obtained in this work on the interaction of LC with nanoparticles can be used in the development of
new composite nanomaterials as a multifunctional basis for electro-optical and optoelectronic devices.
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