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Abstract: Polymer dispersed cholesteric liquid crystal (PDCLC) films are prepared by means of ultra-
violet (UV) induced phase separation. The effects of UV cure power and UV cure temperature on
morphology of PDCLC have been studied in detail, the relationship between morphology of PDCLC
and reflectivity has also been studied. The results show that low UV cure power allows complete
phase separation, large LC domains size and smooth interface between polymer and L.C. Strong UV
cure power results in a rough interface which also decreases the size of LC domains and reflectivity of
PDCLC films. But the relationship of PDCLC morphology and UV cure temperature is complex. At
low UV cure temperature, LLC dispersed as circular droplets in polymer matrix. The size of LC do-
mains become bigger which yield adjacent and uniform layers of LLC and polymer when the UV cure
temperature is up to 40 ‘C. Higher UV cure temperature causes a type of three-dimensional polymer
network structure in which LC is dispersed. Reflectivity of PDCLC films is up first and down later

with UV cure temperature increasing. In this paper, the PDCLC films prepared with UV cure power 0. 01
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mW/cem® and UV cure temperature 40 C exhibit max reflectivity of 32. 2%.
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Fig.1 Reflectance curve of PDCLC films (mass fraction

of NOA65 monomer is 40% . cure temperature is

40 C and UV cure power is 0. 01 mW/cm?*)
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Fig. 2 Reflectance of PDCLC films with various UV cure

power (UV cure temperature of 20 ‘C)
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Fig. 3 SEM images of PDCLC films with various UV

cure power. (a) 0. 01 mW/cm?;(b) 0. 05 mW/
em?;(c) 0.1 mW/cm?;(d) 0.5 mW/em? (20 C

UV cure temperature).
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Fig. 4 Reflectance of PDCLC films with various UV cure

temperature (0. 01 mW/cm? UV cure power)
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Fig. 5 SEM images of PDCLC films with various UV
cure temperature; (a) 0 C, (b) 20 C, (c¢)
30 C, (d) 40 C, (e) 50 C, () 60 C (0.01
mW/cm? UV cure power).

2 % X #:

TIVER 5 Y80 437 XoF 48 A1 6 1y W A i 58 30 S VR R 3
PR LA SR TR AR i ARV BE R R R 2 R
P 1] | J2 8% 3 o SF- Al SR vk B R B IR R A O
O A AR B b HE B Ok 3Ok R, B &8 L
PSCOFM 2 b4y, [/ 5(e) W B & W )2 2 1h H 3
FOARZER 5D R R IEA W) = 4 57 1k W AR &5
P R 5 i A AL R HL LA /N . R O I B 3 —
BT E R R B TR N T B s (R
L5 A A P3G 0 AR T A 0 R 3 BUAH 43
BRERNTEE. B WMHST THEEREY .
TXRE AR TR 25 X A6 A B 1R R 6 R
R o FB DT AY SE G 25 A AT N R L AE 40 C
I AT

4 %

78 1 Ak IR [ Ak S g Xt PDCLC J) i
FATE 45 A B JBE I 38 SR R 0 o 244 [ £k o 588 0 B A
O3 B TR IR T8 A B R ST R ELR 35 575 s 3
J W AR R R A8 /N HLAT 38 40 Y B PR 7R SR A
YA PDCLC BB 3R 2 AR . Y Ak R
B, 1A 2 40 B 58 4 7 2B A R R RN AR
— R TR R AR R R R ) R
— A Th BN T A F AL R AR L T R 2
RGE4 T BT R G5 H T =2 I 45 254, s 5 2%
STk JE AR, AR R KT Y E b5 N
0.01 mW/em® JiEE N 40 CHf KR P B4 H
KERORAE 32. 2%,

(1) EmSe. VFP8t. SN, 5. 3o PDLC B -SEERES BAgm )], & dh 5 27, 2010, 25(4):554-557.

[2]LiuGZ, XiaDL, Yang W J, et al. The surface rubbing effect on morphologies of LC droplets and electro-optic
properties of flexible PDLC films[J]. Sci. China. Ser B-Chem. , 2009, 52(12):2329-2335.

[ 3] Carter S A, LeGrange ] D, White W, e al. Dependence of the morphology of polymer dispersed liquid crystals on
the UV polymerization process[J]. J. Appl. Phys., 1997, 81(9): 5992-5999.

[ 4 ] Amundson K, Van B A, Wiltzius P. Morphology and electro-optic properties of polymer-dispersed liquid-crystal
films[J]. Phys. Rev. E., 1997, 55(2):1646-1654.

(5 5R RSO0 K WL 45— DR S v il 4 — 4 TR IR OB ). & dh 5 27 . 2009, 24(6) :827-830.

[ 6 ] Kato K, Tanaka K, Tsuru S, et al. Color image formation using polymer-dispersed cholesteric liquid crystal [J].
Tpn. J. Appl. Phys. » 1993, 10(32): 4600-4604.

[ 7] Huang Y P, Zhu X Y, Ren H W, eral. Full-color transflective cholesteric LCD with image-enhanced reflector [J].
J. Soc. Inf. Display, 2004, 12(4) :417-422.

[ 8 ] Aleksander M, Klosowicz S J. Effect of preparation method on PDLC morphology and properties[ J]. SPIE, 2004,
5565:389-396.



310 i3 i 5 i) ZN % 26 &

L9 1 XVEFE 37380 308 55, IRBIE H R G 9 40 BorE i B i BB RR D], & dh 5 2.7, 2009, 24(3) :383-388.

[10] Wang Q B. Fast switching nematic liquid crystal cell fabricated by anisotropic phase -separation from a liquid crystal
and polymer composite material[ J]. /& &b &5 B &, 2004, 19(6):415-422.

[11] Wang Q B, Guo R, Kumar S. Method for fabrication of liquid-crystal cells with narrow gap, fast switching, and
flexible plastic substrates[J]. J. Soc. Inf. Display, 2006, 14(6) :545-550.

[12] Vorflusev V, Kumar S. Phase-separated composite films for liquid crystal displays[J]. Science, 1999, 283(19):
1903-1905.

))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))

M S % Xk E RE AN

AR Fp A AT A ] [ SR HE ™ SO 275 SCHR 2 SR ML 7 (GB/T7714-2005) » (I it 15 5718 ) 4 350
Ao B R AR A 1) A B A 0 28 S 7% SR 3 5k

L. 2% 305 #% X

BRI 055 B . SO 2 DOk R bR 3R 1. 78 22 1 ) 44 - HoAh 8 44 15 B AR, 655 (OB
5 R IETURS LG T H I ] SRIBCRI T ) B A

il [ 1) G4, STN-LCD R & LT ). Wit 5 BoR.2002,17(4) :233-242.

Bl (2R SRR ZL, B sk . A PSS i T Be RE LT . JEmtR 22 24 HARBEE L
1999,35(1):101-106.

] L3 JHRE . £ dH . 24 . a-Si. H TFT W B {E X SPICE BRI g B 55 [J/OL . &k 5 8%
2005,20(4):267-272. [ 2005-10-18]. http://www. wanfangdata. com. cn/src/szhqk/ wi_szhqk_brow-
ser. Asp.

B [ p9 MWeH . BALURERISE ] Al STk AL STEE / /L & T EEH . LFE4 1
AR . RRASITCERS 1 RIS ). R RSO HE RS o S AR < A HE SR A SRS L5 LT H A L. AR BRI D5 0) 4%

il LA T RGBT A . W e 2 7M. Jb st oy i it . 1994 27-38.

Bl (5T H A A ARIRIGE 142 R hi2r . WS LM, B8 i, BOMOE . 20 398 . dbat it
23 ol At . 1992.

Bl L6 JBEEDE . FOBL AR BAL I R A RLM I/ /R B . St 50623 TR Jb et Bl g
Jfi At 5 2005 :62-72.

B L7 TRORAR - B AR Dl TARIBEM/OL]. &4t K 30l i et 1998[1998-09-26 1. httq://
www. ie. nthu. edu. tw/inf/ie. newie. htm(Big5).

il (8 IWR I AR AR I . 7 AU g KL BF 0 BE R S A 1Y & LS PR B L C/ /2002 48 v [ - Al s 25 e
SCEE LRI IRYINR SR Ry A R A R . 2002:167-168.

Bl LOTIEA - AR ) R B B OFFE LD, K FF b BB 22 e K B OG0 B AL S ) BT Y
BT ,2001.

il L1014 B SCHR AR AR HE AL R & D1 22 85 L 73 & B 2x - GB/T5795-1986 Hh [EhrE 455 [S]. Jb
50 s E R o S RCHE L 1986.

ER L9 LRI A # . LR LREG LS OO RARE ] A% B EA I H 305
FHH . AR ORI 7 0] PR AR

Bl L1V BB BT 8R40 45, 55 . PR = B & 18 [, 2195241185, 7[P . 1997-08-09.

CF ¥ P314)



