
�������� ��	
���
��

Optical density and microstructure-related properties of photoactive nematic
and cholesteric liquid crystal colloids with carbon nanotubes

L.N. Lisetski, S.S. Minenko, A.S. Samoilov, N.I. Lebovka

PII: S0167-7322(16)32160-2
DOI: doi:10.1016/j.molliq.2016.11.125
Reference: MOLLIQ 6672

To appear in: Journal of Molecular Liquids

Received date: 5 August 2016
Revised date: 21 October 2016
Accepted date: 28 November 2016

Please cite this article as: L.N. Lisetski, S.S. Minenko, A.S. Samoilov, N.I. Lebovka, Op-
tical density and microstructure-related properties of photoactive nematic and cholesteric
liquid crystal colloids with carbon nanotubes, Journal of Molecular Liquids (2016),
doi:10.1016/j.molliq.2016.11.125

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/10.1016/j.molliq.2016.11.125
http://dx.doi.org/10.1016/j.molliq.2016.11.125


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT
 

 1 

Optical density and microstructure-related properties of photoactive nematic and 

cholesteric liquid crystal colloids with carbon nanotubes 

L.N. Lisetski
a

, S.S. Minenko
a
, A.S. Samoilov

a
, N.I. Lebovka

b 

a
Institute for Scintillation Materials of STC “Institute for Single Crystals”, NAS of Ukraine, 

60 Nauky Ave., 61001 Kharkiv, Ukraine 

b
Institute of Biocolloidal Chemistry named after F. D. Ovcharenko, NAS of Ukraine, 42 

Vernadsky Prosp.,  03142 Kyiv, Ukraine. 

 

Section: Colloidal solutions and nanoparticles 

ABSTRACT 

The optical density, microstructure and electrical conductivity in nematic (ZhK440, 

5CB and their mixtures) and cholesteric (the mixtures of ZhK440, 5CB with chiral M5) 

colloids with single-walled carbon nanotubes (CNTs) were studied. The azoxy nematic 

ZhK440 is photoactive, and the effects of UV-irradiation and restoring irradiation were also 

investigated for the LC composites containing ZhK440. In the nematic mixtures ZhK440 + 

5CB anomalous behaviour of optical density and electrical conductivity close to the 

compensation point of dielectric anisotropy was observed. It was speculated that CNTs can 

increase the tendency towards nematic ordering of LC molecules and destroy the 

intermolecular complex by preferential adsorption of 5CB molecules on the surface of 

CNTs. In cholesteric mixtures of ZhK440+ M5, the optical density vs. CNT concentration 

D(Cn) dependences were markedly non-monotonous, with a pronounced maximum and 

minimum. For these composites, UV-irradiation resulted in shifting the location of these 

extremums. The effects were explained accounting for interactions between cholesteric oily 

streaks and CNT networks, localisation of CNT inside the cholesteric defects, impact of 

CNTs on the structure of defects, and impact of cholesteric medium on the structure of CNT 

aggregates, their compactness and shape anisometry.  
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