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Fig. 1 Chemical structures of CMSI and MI
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Table 1

The composition of polymer dispersed liquid crystal

prepared with various molecular weights of MIs

Liquid crystal E7 MI: MA
Sample MI Type
(weight ratio) (weight ratio)
1 MIl1 50% 15:85
2 MI2 50% 15:85
3 MI3 50% 15:85
4 M4 50% 15:85
Table 2  The molecular weight of MI and polymer with different
samples
Sample  MI type MI M, x10~* Polymer M x 10 ~*
1 MI1 4.152 14. 164
2 MI2 4.862 34.086
3 MI3 5.759 50.243
4 MI4 7. 831 75.941
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Fig. 2 Polarized optical micrographs of PDLC films with MIs with different molecular weights:

(a) MIL, (b) MI2, (¢) MI3 and (d) Mi4
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Fig. 3 Electro-optical response curves of PDLC films with
different weights of MIs: MI1, 4152; MI2, 4862; MI3, 5759;

M4, 7831
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Fig. 4 V, of PDLC films as a function of molecular

molecular weight of MIs
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Fig. 5V, of PDLC films as a function of molecular weight of MIs
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Fig. 6 Memory effect as a function of molecular weight of MlIs

3 #it

il it RAFT 5 Iniferter 7 P4 5 5 #1455 19 J7
% =k 4 T AR o> 14 0 R 2 1 5 1A
MI, F8E5E 1 LAAS[R] 43 5 059 MT il % 19 PDLC 1)
HUOEPERE. B 58 R WA, i o R 4 ML 2 i, Al
PUA 235 PDLC B BOVIE B O IR 8 136 % |
L PR T A R T LA B A RO B MIT 7y
R YRR R S ) SR IR A i O R S
T R A A5 AL R I R TR ) /N T 6 T
ML 3185k 10 38 O [R) o ol 15 2R 5 W 5 1k 20 1 ik 3
KRG YR ANEBE B W b o0 1 B S S804 5, (15
AW 55 W0 TR =2 1) B B 2 T 8 DAL T S S
PR ATHL T BT SR A2 2000 ) (2 35 B

REFERENCES

1 Dou Yanli( 247l ) , Zhang Wanxi( 3¢ J7 & ) , Qin Chuangye (Z G\l ) , Xu Jingwei (154 £ ) . Progress in Chemistry (fb2% 3 J& ) ,2006,19

1400 ~ 1405
2 Mucha M. Prog Polym Sci,2003,28.837 ~873

3 He J,Yan B,Wang X,YU B,Wang S,Zeng Y,Wan Y. Euro Polym J,2007,42.4037 ~ 4042
4 Qin Ailin( Z£Z k) , Wang Yinghan ( {EBLFE ) . Acta Polymerica Sinica( 4> T4 ) ,2010,(7) :870 ~875



538 R S A R 2012 4

5  Perrier S, Takolpuckdee P.J Polym Sci Part A :Polym Chem,2005,43:5347 ~5393

6  Otsu T.J Polym Sci Part A:Polym Chem,2000,38:2121 ~2136

7  Lai J T,Filla D,Shea R. Macromolecules,2002,35 :6754 ~ 6756

8  Otsu T, Yamashita K, Tsuda K. Macromolecules,1986,19 :287 ~290

9  Yan Bin([&3%k) , Wang Shoulian( 57 ) , He Jie(fif 7 ) , Wang Xiaoan( F %) , Yu Meina( F2£#5) , Wang Yinghan (7B 5€) . Chinese
Journal of Liquid Crystals and Displays (¥ i 5 .75 ) ,2007,22:129 ~ 133

10 Yan B,He J,Bao R,Bai X,Wang S,Zeng Y,Wang Y. Eur Polym J,2008 ,44 :952 ~ 958

11 Ren Hongwen(f£3£30) , Ling Zhihua( % 754E) , Huang Ximin( # 8} 3) . Chinese Journal of Liquid Crystals and Displays (¥ & 5 .75 ) |
2000,15 ;40 ~45

12 Ono H,Kawatsuki N. Polym Bull,1995,35 ;365 ~370

13 Du X,Yan B,Li M,Chen S,Yao L, Wang Y. Polym Int,2011,60:971 ~975

14 Yan B,He J,Du X,Qin A,Zhang Q,Wang Y. ] Polym Sci Part B:Polym Phys,2009,47.:1530 ~ 1534

15  Maschke U, Conqueret X, Benmouna M. Macromol Rapid Commun,2002,23 ;159

16  Sugimura A, Ishino D. Thin Solid Films,2003,438-439 433

EFFECT OF MOLECULAR WEIGHT OF MACRO-INITIATOR ON
ELECTRO-OPTICAL PROPERTIES OF POLYMER
DISPERSED LIQUID CRYSTAL BASED ON GRAFT POLYMERS

Yu-liang Zhang, Ai-lin Qin, Ying-han Wang
( College of Polymer Science and Engineering , State Key Laboruary of Polymer Materials and Engineering ,

Sichuan University, Chengdu 610065 )

Abstract Polymer dispersed liquid crystal ( PDLC) films were prepared by photopolymerization induced
phase separation ( PIPS) with living macro-initiator ( MI) of different molecular weights, synthesized by RAFT
and iniferter polymerization. The effect of molecular weight of MIs on electro-optical properties of PDLC based
on graft polymers was investigated. The effects of molecular weight of MIs on morphologies, transmittance,
switching voltage and memory effect of PDLC films were studied in detail. It was found that the decrease in the
molecular weight of MIs in the films led to the formation of larger liquid crystal droplets. The threshold voltage
decreased from 15.9 V to 4.2 V and the off-state transmittance showed an increase tendency,which could be
contributed to the increase of liquid crystal droplet diameter. In addition, the saturation voltage also decreased
from 36.5 V to 16.4 V while the memory effect increased because of the decreased interface anchoring
strength induced by the lower molecular weight of polymer matrix and weaker entanglement that polymer
flexible main chain exerted on liquid crystal molecules. Therefore ,the decrease decrease of molecular weight of
MIs successfully improved the electro-optical properties of PDLC films based on graft polymers.

Keywords RAFT, Iniferter, Macro-initiator, Molecular weight, Polymer dispersed liquid crystal



