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Pitch Variations in Cholesteric Liquid Crystal Film by Molecular Diffusion
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Due to their periodic helical structure, cholesteric liquid crystals (CLC) have a unique ability

to selectively reflect visible light. CLC films reflecting a broad wavelength band were prepared by

inducing a pitch gradient in CLC layers through a diffusion of small molecules and through a thermal

mixing of cyclic siloxane CLC molecules with different pitch lengths. Various pitch gradients in the CLC

cell were observed using UV/Vis spectrometer and SEM technique.
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Figure 1. Structure of cyclic siloxane cholesteric liquid crystal.

S Agd oz wkakslAt) CLC red T CLC bluegs &5
20 wt% SMo 7 oy F2] 9o casting?dt - dFF EQF AR
A AxEte] GullE FUAA BES AxSISinh olgA Alxd
focal conic WI€2] CLC ZE& 120 Tl slide glass& ‘301
shear forceZE 7131 planar ¥j&9] OEE] At Planar TZ%

A

22 AREste] A= FA MEAA] Acel) = Az33ic 4] 4
o7k A2 v F CLC ZFo| AAX A& Mettler FP2HT
Hot stage® ARSI 574 Zol GAelsha F3] 2o F
FHUAA 2 W3l e CLC x5 &3 2t sk
AT 2R AR AER #2415 CLC EE deof g4t
M7= A= 40% ~El#o] 338 unsaturated polyester

resin®l| hydrogen peroxided 42 €& Fa 9o I3}

AEE T F o
A= ol&stel AA 120 Colld MESX] AR Axsidiey =5
ZAgA| Foll W AL 333l ] Wsh= Hitachi U—2000
UV/Vis spectrometerZ ©]-&-slo] 2A}8191, A whde] CLC T
A& Leica Stereoscan 440 SEM(scanning electron micro—
scope) 2 o|galo] A3 01 cyclic siloxane CLC2] AFdo]
25 dolr7] $3 TA model Q—100 DSC (differential
scanning calorimeter) & ©]-&3}th

2ot H EE

CLCE Lhile) 1] ot Wi 729] v)xje] we} 11E 4
Aost WASh= 4% B Slierl, 29 sk de) sk
2 CLC 91200l wlelehuz s3] 228 Wald depupate) st

oS WEl 4 ekt B AFelas #UE 9XS 7 9l
= CLC E&4 WA ti9& §sl7] S8l A7k A= &
CLC red d&7 CLC blue ¥E& HX & 25 &7 + CLC
WAEE] GAte] eJste] FE Wl CLC 9)#]¢] W7} dojupes
FEgrowm 929 FxE HA FA8tAL 8ksick CLC red &=
= CLC blue® AME31] planar 735 53 &S #|%3 5
7 @elelx el Tk AHE-S S45ko] Figure 20 LER
ATk 7RG G ] 9 wiakskA] ¢k F3skt, CLC
2ol HP] FAES FF @I L g WS AHG
Z CLC YA} o wgko = g0l wgul Ml H]—/\]—QO] 50%
o) TS Kol 9tk 680 nm Fge] W AEH o ® nAlsi-
CLC red®} 420 nm H-& WA s= CLC blue?] 53 AFEHOZ
BE A F42E0] ¢k 1.5¢ CLC reds} blue?] 3]x]= Bragg
relation®l] wWet 22} 453 nme} 280 nmYS & 4= Qlch CLC
red®} blueE €< %elA 1:1% 414 planar 73] CLC Z&
S WES wl CLC red$} blue WARFE2] F2F ¥-42<1 540 nm
o WAl =7} e =] o= S CLC7F $hdakAl 4ol -+
CLCY ¥ H&ol| wz} DX & WA Q= 3e gv|eh=
Zlo]t},

Z7] WA tiedo] 80 nm<! CLC red®} CLC blue &<
AL 100 Colld Ex8lA71M UV/Vis spectrometer® Yk
At iele] WskE Akste] Figure 3l WEpAitk CLC
red®] DSC heating A3ellA Fell2~EHE A7 Ao] 60 CellA o

100

Transmittance %

----CLC BLUE
—— CLCRED
CLC BLUE/RED

1 1 1 1

400 600 800 1000
Wavelength (nm)

Figure 2. Transmission spectra of CLC red and CLC blue.
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Figure 3. Transmission spectra of a sandwiched cell of CLC
red and CLC blue after thermal diffusion at 100 C.
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Figure 4. SEM picture of a sandwiched cell of CLC red and
CLC blue after thermal diffusion.
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Figure 5. Transmission spectra of CLC red film after styrene
diffusion; (a) without hydrogen peroxide and (b) with 2.8%
hydrogen peroxide.
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