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Pitch Variations in Cholesteric Liquid Crystals by Phase Separation
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Abstract : Due to their periodic helical structure, cholesteric liquid crystals (CLC) have a unique ability to selectively
reflect light. CLC films reflecting a broad wavelength band were prepared by inducing a pitch gradient in CLC layers
through a phase separation. The reflection bandwidth of the CLC cell was broaden as irradiation light intensity decreased
and as the amount of the UV absorbing dye increased. Initial reflection bandwidth of 50 nm was broaden to 300 nm.
Various pitch distributions in the CLC cell was observed using SEM and ATR-IR technique was used to prove that the pitch
distributions are induced through the phase separation.

Keywords : cholesteric liquid crystal, reflective polarizer, pitch distribution, phase separation, ATR-IR.

M E = Ay HPEe olgshs A 3 &80 100% B 5 9lo
S

ng olgg /S B3l LCD 4H] AEE 9&

A=

¢
_91_1
=l
0
rir
2
o
o
[>

5 Qe 5 ol AArker w7} e,

288 A (cholesteric liquid crystal : CLC)S u|u}E]
(nematic liquid crystal: NLC)ell 7121 YAFZ2E F=3l=

=, ol F

8 71719 B 84l A9} 2715 SolAU AHS ARbe =Y

o4

7kel

a2 wol7la ek ey e 714 Tl <Jsf Ble) A
718 2Ashe FALAR] LCDE #3333 Adwgo] Aol
oJste] 93 54do] Wskd § & T Rvo R FIsiRA NS
S TS Enk ol AMEHE WL iR {4 wRwe
2, Fose 8 vhe dgve] St Fy g AR Fsia
ARl W RIS FHEtER, LCD 24U Weto) Ebacklight)o]
A e Ble] 1/20] L F3s] Aol ofv] FEo] ARRRAlE
3 ARge] EAle] SARITE o213 LCD #de] wES3e 7hA
stk Fgol ohd NG AR AEshs ATl e Aol
BoliL itk ALY ke FalE= 54 o] Bl A
AR FFE P QAL WS shed, ofu) WAk o] wiztolE
HollA BhA] HARET 1 91 S4d0] wiste] ] ke g Qi
o Fahd = glo] Blo] L8271 = o mekA olgHew

R

K

#To whom correspondence should be addressed. E-mail: ksong@khu.ac kr

182

Y(chiral) &2 EZo] Gzl HFSFER, vvig A o] 71
A Bople vl =9 sl Wk aEla HA directorrt YA
ko 2 3600 3)AE A2¢l X (pitch)oll whe} FEET CLCY Y
A 2 ko] 7)1 FHol Ao g FUSHA WiEE planar 2L
u), CLCE WAl9) saadsl Fdsty ux|o 483l W ut
ARslal Uz Ee £33l "ok CLCol 93ty HhalE= U
o] e vnE dHo ZHEF 91X G FOE A=axp E
ANHEg JXS geksi 7IXE CLCS Azsbd dhAes e 1)
2 FYAnE 98 7 Atk 7R 99s 23 B o
o] Y& CLC BFo-e 2o A&e-e 53l LCDY| =S
A 4= o] CLCE |43 HFIE Al=ol| B2 o] molar 9]
o™ B A AME B8k CLCE AMgsle] A3 T2 o Tk
3 Zo)9] WX|E 7IXE CLCES FAsk] WAt o Joe gl
el tiste] ZABIITE M & X7} The CLCES] Yol 25k 4]
olm F|X|9 BT} wojA= @4 CLC BE Wl styrene 52 3




g Belol o3 Ze2EY Ao g Wil 183

EAZl & Aslsle W Sl tistex=
EolXe vd 39X CLCE 4 8 I3
wole @4l thst] ZARIATE 3 74sHd CLCo A3kE shAl &
£ dlvlE AHS o] T FX9] CLC 2 4% & 3 F3i
Hol|A HAE= AAES] A £ElE o83 ikt 1X|E 2H= CLC
2 o]Foj "EL A|x3}aL o] UV/Vis, ATRIR spectrometer2} 2
2Fdn| & o] 83t AT

>
ot

£ AFolAE 59 Wacker k] 3583 CLCRI cyclic polysiloxane,
CC40399} CC4070S AH&-3}3 THFigure 1). Polysiloxane CLCE FAF
&l FRkeA olmd aFo] 2 vl mesogend S HE
mesogen®|] BARER Eo] 9.om, CC40399+ CC40709= Zd| 28
mesogen®] Z+Z+ 50 mol%$} 31 mol%® E3tE|o] gtk Fuk-gol
of&}x] = vnte] A0 2 MerckAte] cyano®t biphenyl 22 <Y
HEFEQ] E7S ARSI 365 nm bandpass ZEIS 223 UV lamp
= o] &3 Fuk3-2] JNAIAIE Ciba-GeigyAte] 1G1845 ARSI 1L,
UV 4& Frste] a7 A yola] o] Al71E 23] S dyeE
disperse yellow 92 A5}tk CLC 4 A8 polyimide(PI)7} &
) -FE)713 9ol cyclic polysiloxane 79%(CC4039:CC4070=2 : 1), dln}
Bl 4320 E7 20%, F/NAIA IGI84E 1%, L2]al 0.5% ©|3+e] dye
= 41L& toluene &H(20 wt%)S casting®t ¥ 3HF F<F A0l A
%3131, 133 ume] ¥ 2ol 2 A 748 FA% F 120 Coll
A P/} FHE T2 fE7]3E go AZ3Ak 713 919 3 ek
© 2 rubbing® PV} 97 A ) CLC} HE3HA =¥, CLC 4+
o] WjEE planar TE2 f=sl o] FsA "ok sk 70 T
oA 365 nm UV 4-& o]8&ate] HA Mol =33t} F=3t3Th
Dye(disperse yellow 9)5 A3 Wl AAEE A3} ARHS go}
R7] 8k photo-DSC(TA model Q-100)Z o] &3l Whg- AJI7HS =
AksFATE 70 ColA dyeZ} 4191 CLC/E7/1G184 A Ee| 73 4F A
& 224G, dye’l 1S woll vlgte dyed] Tt EETE
738} Azto] F7Yste] 0.3% 3 A= 454, 28]l 0.5% dyes
Fet 74-9-= 150019] Altel O F7tehe Ae & 5 ATk CLC

]

R
‘{ \Iio““ { “ O ]m
(/CHz)a (!CHz)a

a Q
=0 g
o] 8]

o]

Figure 1. Structure of polysiloxane cholesteric liquid crystal.
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Figure 2. Transmittance spectra of CC4039 and CC4070 films.
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Figure 3. Transmittance spectra changes of CLC/E7 cell with curing
time.
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Figure 4. ATR-IR spectra changes of CLC/E7 film with curing time.
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Figure 5. Transmittance spectra of CLC/E7 cells with different UV
light intensity.
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film at various penetration depth.
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Figure 7. Transmittance spectra changes of CLC/E7 cell with dye
concentrations.

Figure 8. SEM image of cross-section of CLC/E7 cell after phase
separation.
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