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Observation of CNT Stretching in homogeneously aligned nematic Liquid Crystal medium

Byeong Gyun Kang, Eun Jeong Jeon, Young Jin Lim, MiYoung Kim, Kyu Lee', Young Hee Lee, Seung Hee Lee

Chonbuk national Univ, Sungkyunkwan Uni’

Abstract :

In this paper, we observed stretching of carbon nanotube (CNT) aggregates driven by the electric filed in a

nematic liquid crystal (LC) medium. The CNT aggregates started to stretch above a threshold filed which is 1.5 V/um
and the original CNT length which is 1.7um was stretching up to 192 Pm at 3.5 V/um electric filed. When the CNT
aggregates became to stretching, the width and length of CNT aggregates became narrow and long, respectively. The

original morphology of the CNT aggregates was restored upon removal of filed.
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carbon nanotube (CNT)= Hg 4AXZ= E
= Fou ®N, 22E, @, F8E JIg Z= ]
s U: 2224 1 5240 & DD AL
2 aspect ratio®t nanometer scalell XIEE H&= CNT
8o J|5HEE PR M0, FED (Field Emission
Display) & X-ray MSR0M OB HE 8 = UE
=2 MRE WES= MXKCZ 0|8 &3 An[2-3],
Ol 48 €43 sl S]LU 88 W A=
OI2E XD U20[4-5] =20, LED  (Light
Emitting Diode) BLU (Back Light Unit)2 CHAE XIMICH
BLUZM CNTIF &3 S0 XD QUCH &, BFZ X CNT
E UL E-XAHY £ HdEHE 2= JtA A ME
ol OI250f X2 UCL[6-7] &2 0lHE CNT= 29
WX OHOHAOIA EOIES YEE metd AEUHE DA
Of EEIACH[8] BtXISH 2ol WFHUAME 2 MIIFMA
CNT AEUZ0] & UACH
2 =20Kds 89 %Ng 0|88 E THUAHY
CNT 2EY &g 3 stUCH

2. 48 % 20

218 AEUAM A8 Thin-multi wall  carbon
nanotube (t-MWCNT) 9 JH&f=Ql DATE LIEtH 210
Ct. J81 (a)E t~-MWCNTE <0ilM et 8 2&01H.
2B 3-6 nm ,3-6J12 CNTII ESEZOH UCH 81
(b)= t-MWCNTE QUM 2 258 LIEtWLH B0l Al
8¢ t-MWCNTsE FeMoMgO Z0HE 0188t Z0ists 3
Jl E&Y (CCVD)E2 0180t &4 O, 0.1 wt%e 2f o
H, t-MWCNTs2 2828 MIX 81D, 250nm 32
HoE 100mge t-MWCNTs IFRHE 100mL2 DCE
(dichloroethane)lf 24AI2tSet =& HEIOFO# 4 Al
2! & 15000rpmOllA 302 SOt ANER|E o}G‘C} #al
AEM LH0 BRE CNTY

s2l B, 45Y 28 5D
92 BFE § HIFUS HBUS UOIE U (RHE

ol  Ae=-4, 2EE 01Y4H An=0.077, 3|& B: y
1=136mPa-s)0il &8 SollAl2 %, 108 S =St H
cig § DCE BME 3X =RJIE OI86IH MH 6%
Ch Ol 2OT 0.1wt%sl t~-MWCNTs EHE 1022

FIt2 =8t X2l ofAkCH.

t - MWCNT
(thin multi
-walled CNT)
Diameter: 36 nm
Wall tmunber: 36

(a) Top view

(b) Side view

J8 2. t-MWCNTs2l JHEAEQI BAL,
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Jd8os MES T 4o PXot Mo dn 22
CNT AE#HY Zl%'% LIEFHCH O8l2 (a)0lM LIEHH
AHY, & MIEM Yo FSEH= cell2 M=0| 8 N
9 J1® ffogt :XHoW M=l E2 10um, 32 A
clE 20um OlO4, cell gap2 60 umoOICt IS +=HHl
& AJ1D| 1810, AL16139 UHEZ ITO (Indium Tin
Oxide)J I BHRI0l DEAIH cell® ME BIAUCH USOHE
IPS cell0fl 0.1 wi% 2 CNT/HZE 222 A420MH 2A
2 BAS 01800 cell IR FUSIASH, &2 &I-
BeR AIXE sine wavel] ACERE 40| QD0iotBiA
ZetEY #01Z (Nikon DXM1200)0lAd 2% GSHALCH =
Jlol MN YEltis ®IAD £HGIH HHE ZoUDL A
N el ®MOIB0| QDEINE BEGHK Y¥Elh 018
JH BI0f HFO| CNT AEQEN OIXE FEE =LA of
ACH MIIEOl =W & W, CNTE I8 2(b)0il LIEHH
AHE AEYE E AUOZ Mo ZA2H, BL HIIE
S2I5IH AEYES 28 BIALCH
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08 3= MR M2 CNT AEYA OJ0IKIS. LIEFH
Ch &0ils HIIZE 0~3.5 V/umItXl QIJHSIRSM %I
0~1.0 V/umMXl CNTS AEHA 20 242 HHES 8
Xl StUCt 1.5 V/umOIlA CNTE RI|Zto| 28toz 2.6y
mOKl AEYE ©I AIE BIACH 3.5 VumVilME 2
2 CNT 2U0ISCH £bHLE 20 19.2umMK AEHE H Y2
O, MIIRE XNEHO2 QNS CNTY AEFHIE &
X SIUACH JIIZES HAHS O =222 2012 TS0t

o0, CNTIt AEHA &gt 2017t BIt st wipt =
2 E0EUCH

(a) In-plane cell structure

Electrode

Electrode width: 10 pm
Electrode distance: 20pm

M) CNT stretching

2 HI0KE 2 AFE 088 =T IANAL
CNTSl 2B E H/EOIAUCL B 2 Yo 22
HZWE ol B2 IIFY L5 VumllA AEHRO0
2AGIACH I A0 H 1.7umS 3JIIE HE CNTE

In-plane field (AC, 60Hz)
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