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Abstract :

The dynamics of nano particles in LLC medium under an external electric field is of theoretical and

technological interest. In this work, the dynamical characteristics of fullerene (Ceo) particles in liquid crystal (LC)

medium under dc electric field have been investigated. This effect was studied for homogeneously aligned nematic LC

cells driven by in-plane field. The Ceo was found to be aggregated in a form of cluster inside the LC medium. Hence

polystytene was used to protect the aggregation of C60 in LC medium. When the electric field was applied, the

fullerenes start to move in direction of applied electric field. The density of Ceo’s particles at the electrodes increase

with increase in the value of applied electric field. The dynamical motions of fullerene (Ceo) particles in liquid crystal

(LC) suggest that fullerene can be designed for electrophoretic displays (i.e., electronic ink).

Key Words : fullerene, polystyrene, In-plan switching(IPS), electronic paper like display(EPD)

1. AE

20 JIES LAEZYO0l X%t M F0|
o FHEE JNT MER2 EAN 2XNEM X 3
(electronic paper)eteS JHEO0] D&l UCLHL EXEOI=
UZO| UAIE CIAE Y Ol(reflective display)2 M JIES]
F0ig UIAXY =2 o, S AOKY, B2 &4 i
FOE DAMUM & 2t1& 248 A2 SEE O,

-~

r o N

mlﬂ

AR, B B0/ § HEE I dHME PEO Jts
SHD[1~[2), BRE XEe B0z S0l |FX=HD Wt
OfE(back light) MO0l SOl 018 S&III1Y HHECH =
TOl 2 |FAI2E I BY X BEEAE N B8
Ag = ACH MIEO JI=EE QR-LPDIIE, TBDII=

£

el OIiDd2YEs 288t E-InkAte HIIESH-OI
2N UACLE) CEN 20 EBY 222 HIISS
H QAXE AMBSIH HXUS0IE FEStdls AL ¥
€0 UACH[4] SHXE SRS HXEl 810! liquid crystal
mediumGiA AISE F2R AZE SX= FE0 AN A=
U2 AIZ25I0 2 BoE S =8 HIIE S0A
o SAAUs AEGIALL

2. & H

2 AMEMME UOE UE MIS1I60 (A e=T74, &
n=0.088nm at A=589nm, clearing temperature 87C with a

]
ol
3%
FJ

nematic phase down to -40C)E medium2ZF A}
M2 Z0] 10um, HHIJI 30umE MEE Bt
o HHES ALI61392 AE0IN DEBII20,
2 MY HBOE MABZN X %’—‘!
A SHCH ABE Rl JHUSE SYE
NSO AHBDE SHEES QEIMESID AT AE
HIZOIACH Efel8 S&AIls YBE EES core
material2 S0 polystyreneE ZESIH DESIYUCHL SHA
HHME  SH2H styrene  (Aldrich, 299%)= tE M
polyvinylpyrrolidone (PVP, SHOWA chemical co. LTD)Jt &
e E8/20 Z2{#(MER corporation, 99+%) 10wt%E
ZHGIEE 610 =8I LMIIE 0IEoI0 s o
E0 N3N F, ZgeAT. ol JtdA
divinylbenzene2 AlE510H LXE FIAMTL2MH HEXE
QUXte SAg YXsIn 3JNE NOGI=E oL 0l&
A HIZE fullerene/polystyrene microparticles= "“"“XUI’q
(In-plane field)0ll 2/ P S&l= 40 FL8HH 2

E EoIGIUCH AW 60umIt =T HAEGYH }

o

0%

=

= Mo oz Y

=

el
OE [19 oA

z 0% Qg o
JE

NIO

3.2 ¢ g

J3 12 In-plane switching(IPS) 42l IR (@)=
liquid crystal medium=0 &t fullerene/polystyrene
microparticles®] 2AMTE BHEL, dSIRUs AT I0

- 341 -



ASH HAES CUIIGHA A2 AHUA LSS DG
A 2N ULk metA fullerene/polystyrene
microparticles XS0 2AdH CI3E HE&GH &Lk (b
SAIN HMUYE 2UINBIN liquid crystal medium=0 2
MEI0 AE  fullerene/polystyrene microparticlesOl S/ E
D Us ELAWIYUHIR OISSIH =0 Oets X
E0| =2 FUCE O|SBN = SIOIEE IFEBIN &
Ch. Ol SATIY SIAFS MO HEIJ 30um0I2
2 AN £ 2lsCE 2L AW TetA #21Y
Q

— " -
Cw . LI R R, .-
. »

v oL e 0w . .
- o o voo -
%

g
[ 4
?"‘-
s ¥
S
m.,‘»‘

(b

T8 1 IPS & WHY liquid crystal medium0l 2AE
fullerene/polystyrene microparticles® ZAIT (ay 0L Q10
SIX S22 AE (b)) A0 QUDE A

% 22 polystyreneZ AF2SIM B2l BoAYU F
ZFAE T X801 (scanning electron microscope )2 F & Q!
& ARCE, fullerene/polystyrene microparticles 2 AHO[ =X
Jb 300nmETZE 2YUS OIDIXIE LU0 LI ALOIGH
S0l ¥0 NE2J 2o A2 HOE = AJUCL

' ]
18 2. Fullerene/polystyrene microparticles2] FAE Tt
B0lE AL

% 3= IPS 20 =& 5wit% Fullerene/polystyrene
microparticles®| T ME BAIBD FUE FF§ 2
HOICH e e Fekol  TFEF  Fullerene/polystyrene
microparticles 2/ At BFAMEI SIS0 HIAHGIH =318t
= UE BOE 4 AUCHL HAIE0 ENEN =2 =

H20l= Olge BAIE FZA 0| €2 LIBE & 9 X

Lo &0 MEtM  Fullerene/polystyrene microparticlesOil 2
Bt E420| 22 WRE 8 ¥ Xls SIS0 digh O
3A LIEILID| TE0ICH

# e Reflectance
wewe Transmittance

374

364

354

344

334

324

Reflectance and Transmittance /%

31

150 206
Voltage/V

O 3. $HEIIFEM Aol #SEH= 40 FEE 5 wi%
Fullerene/polystyrene microparticles®] T GE BIMNE

I £nE B

4. 2 B

2 HANNE BXES MBI B
O AN Beojeiel SES ¢Xo <6l £
O Fullerene/polystyrene microparticles® M X320,

dofMe SHUS TFBIUCL YLUAM UIHE X
Ol sl MZE XS SHUE osIA=
BALE2Z Qldf IS0 SEE BR =

B 28 4 US AR EL

ZAe 2
E gy 2008 FE(WEDIEFE MERLE &=
WETHE XNRE 2Ot +=HE AP H(No. R0O1-2007-
000-20050-0)

0 28

[1] S. H. Kwon, S. G. Lee, W. K. Cho, B. G. Ryy,
M.-B. Song, SID Vol. 37, p.1838, 2006

[2] Cheng-Pu Chiu, Po-Wen Huang, and Shih-Kang Fan,
SID Vol. 38, p.1466, 2007

[3] Ryo Sakurai, Shingo Ohno, Shin-ichi Kita and
Yoshitomo Masuda, SID Vol. 36, p.1922, 2006

[4] Miyoung Kim, Sung Min Kim, Eun Mi Jo, Jung Hun
Choi, Ji Hye Hwang, Anoop Kumar Srivastava,
Myong-Hoon Lee and Seung Hee Lee, Proc. of the
KIEEME Annual Spring Conference 2008, p.63, 2008

- 342 -



