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Introduction
Theelectricalchargein the dielectricmatrixcCNTsompositess transferredmainlythrough a percolationnetwork of
conductivenanotubes Thestudy of percolationphenomenain the CNTssystemshowsa significantinfluenceof the
nanotubepredominantorientation on the thresholdvalue of percolation Theeffect of the orientational ordering of
liquid crystal(LC)makesit possibleto manipulateCNTsand control their orientation by the electricalfield application
Therefore we studiedthe possibilityof controllingthe electricalpropertiesof the L&CNTsranocomposite

Methods

Nanocompositebasedon LCmixture KEBO700 A
and singlewalled CNTswere deposited to a
prepared substrate with silver contacts For
computersimulationof percolationphenomena,
it was used a model in which a system of / 3
chaotically arranged CNTswas In a volume

element in the shape of a parallelepiped The 74

Introduction of anisotropyinto the systemwas o | o
carried out by limiting the anglesh and | Fig. 1.Determination of the nanotube orientation in 3D spaeg (

between the axis of the nanotube and the and nanotubes distribution witAngular dispersiohmitation:
normalto the electrodes(Fig 1). 90 <h <90, -90 <} <90 (b); -35 <" <33,-35 <l <33 (o).

Results
Theelectricalresistanceof the L&CNTsnanosystemslecreaseswith increasingappliedvoltage Thefield-induced
reorientation of LCmoleculesleadsto a partial reorientation of nanotubesdispersedin the host medium, which
changeghe structure of the percolationnetwork
In the proposedmodel,we assumethat the modulusof the boundaryanglesh and! &hich limit the orientation of

nanotubesdecreasedinearlyfrom 90to 35 degreeswith increasingappliedvoltagefrom O to 10V, asshownin [1].
o g o e N e S 1 oNTs 1%
E 0.8 " ZQ’ ‘-.“\.\ A\‘.AA *\* > 084 6%* P / A‘A"/A,A-A p 0/‘” . U...‘ n
§ 0.6 [ " \AA \* % - 5% */ ,‘/ /H/ 300 - ..‘O-.._,. o
P R W goe™ M / g 250- e, 2 ONTe2%
p . 00.‘ 'S o A P " —
S 04 . N aa, c A ov*? . Y 30- “&
5 2% \'\. - = 041 4904 oo® . - S 3 CNTs 4%
% 0.2 ‘.'.\. . ."“. o g ,0/ _.o’./ 201 \A\A
* 1% o Ll ST gy -‘.‘.,l\.,l ° ‘.‘ 83 > 30/0.’0" M"/‘ ~o-g-0" .‘.’.-./. i v.ww
N I ..'..T.T.T.T.T 0.0 12(‘,’//33:.::::::::::::::_ o 0.604 V\'\v v : CNTSE%
0O 10 20 30 40 50 60 70 80 90 . - . - . - I - . - . ' ' ' ' ' ' ' ' ' ' !
CNTs orientation limitation angles, degree 0 2 4 6 8 10 ° ° 10 19 20 25
’ U, vV U, VvV
Fig. 2.Percolation probability agunction of the CNTs orientation Fig.3. Dependence of electrical
limitation anglesd) and applied voltageb] for different nanotubes resistance of the LACNTSs
concentration. nanocompositeon the applied voltage.
Conclusions

Thechangein the percolationprobability wasrevealedin the caseof the limitation of nanotubeorientation angles
that are controlledby the electricalfield. Therelative changein the resistanceof the L& CNTsranocompositeunder
the influenceof an externalelectricfield is 24, 38, 49 and 10 % for experimentalsampleswith a masscontent of
singlewallednanotubesof 1, 2, 4 and 8 %, respectively
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