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Effect of Polymerization Inhibitor on Electro-Optical Properties
of Polymer Dispersed Liquid Crystal Films
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Abstract: For studying the effect of polymerization inhibitor on electro-optical properties of
Polymer dispersed liquid crystal (PDLC) film, various mass fraction of polymerization inhi-
bitor 4-tert-butylcatechol (TBC) were added into PDLC prepared by polymerization induced
phase separation (PIPS). They were observed by scanning electron microscope, and the size
and distribution of liquid crystal droplets were investigated based on image-processing and
statistics. It shows that polymerization inhibitor delays the polymerization of PDLC mixture
and dominates the size and distribution of liquid crystal droplets, and decreases the off-state
transmittance of PDLC. When mass fraction of TBC is 0. 5% ,the PDLC has the best electro-
optical properties,and its contrast is 23.
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Table 1 Proportion of each component of various PDLC
samples
Simple TBC/% NoA65/% P0616/% DMPN/%
1 0 48 49 3
2 0.2 48 49 3
3 0.5 48 49 3
4 1.0 48 49 3
6 2.0 48 49 3
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Image-processing and analysis of the morphology of PDLC

8 RS /NI AT AR A A /IS L O M e L AR fR B /)N 5
24 PDLC {14 B 5 550 0 78 i 2 8 1 0. 5 %6 i, PDLC
() H G BB 2 4 88 IR o f R T R HL O BE R
i, e 7E B SRR A i & 1. 5% F1 2. 0%
B PDLC (G PEfE TR . TR R AT fig 2 A
SRAE PDLC [& 4k A7 By B AT ph BH 28 751 ) 4E 28 1 FH A
HR TR I VR B (F R o ) BEL SR ) 2 = BOX R
TE 2% T A5 VR 3 2 1 st 1) 5 L R R N Y R A
Yoy F I REAE BRI 43 F 3h g & 2 F A B i
L R R N R R O R R ks N
TR o I B 2 4 2R 5 0 7 1 VO T A T BB T
H 553 Fsh BV T 43 24 08 /0N 19 Y0 90T
XFEFE S PDLC v i i i 1) 3 AR RN

7—-—0 L
0 029 P == S s =
60 =+—0.5% i X
- 1.0%
50F ——1.5%

1%
407—5—2.0/0

30
20r
10
L I
0 20 40 60 80 100 120
VIV

Bl 6 ¥ inAS [F) BH 2500 &/ i) PDLC 9 | 6 g il £k

Fig. 6 Electro-optical properties curves of PDLC samples

Transmittance/ %

with various mass fraction of polymerization inhi-

bitor



5 430 U A - BH R X SR 5 W 40 HIOM A FL D' BE R R 499

VR it BT R SR B ok T AR O A A
i 7 A FH RGO, 5 309K 2 HU R T PDLC (9 O
PERE N . AR & 5 ] . B3R R A TR A oA
L.52% A 2. 0% /) PDLC v & & 0 K /N F1 43 A7
5RE N PDLC (4 40 B AE £k 45 K T ok iR 5 /N
M EL/N ROSE B W O A R R, X T
PDLC R OGPERE R IR BT i

3.4 PDLC MIXfLE BB AR Kl 8 PDLC i 7R 2 A ]
K 7 s 2R3 PDLC E{J/ﬁ@}ﬂﬁﬁ%}ﬂ%?& Fig. 8 Display effect of PDLC

37 3 % (1) LG A BT A% %4 LU BE . 6 PDLC o i i Bl

B G, A5 o BRI TR AR Tt s o R B 8 PR R 7E A SRR T - 4 I BH 5 500 45
) ITO SRRy % 1f % fl PDLC 5 1TO g 58 0. 500h9 PDLC il £ i i £ 8 5 B et i —
fl T ) RS o A A N B R R R RO AR R 4 8T P R P R
PDLC FEA 6 L B3 B TE ., fE L A s T XS R T

B 0.5 %0, PDLC BEROX HBEABIRANE 23, ) 40 i

b= T
# £ PDLC 54 5 5 M1 4 85 o 72 o L V8 o BEL 2%
22 1 TBC AT LAt PDLC f [ 4k 52 7 7= A 4 28 16 1
g 27 3T PDLC A SOV IE S5 11 F 38k 47 Pl 45 b 3800 55
o8 A3 LT LT 6 00 58 PDLC I o i e
S 16 K /NFI S A 9 25 AL . 76 PDLC ¥ R 5 43 50k
al oo 0.5% M RELE A TBC AESSHE PDLC (154535 it %
T R A% K 50 B T R 4G . X B B 41 7 31 23 06 4078 R
TBC/% 0 BoR AR . i i Y B R A ) 2> fff PDLC
B 7 POLC b i PR R PO B AR S /N PDLC 3R 3 R TS .
Fie 7 Comtrast of PLC SeVERE FME. DAL, 76 PDLC v i i i i B 5%
F T LA 2 Mk 3% PDLC (1 6 P fig
s £ X W

[ 1] Spruce G, Pringle R D. Polymer dispersed liquid crystal (PDLC) films [J]. Electronics and Communication Engi-
neering Journal , 1992, 4(2): 91-100.

L2 ] 1RIFH . B = B . % SRR G R 6l 4 PDLC X HAMEREDI [J]. & 45 25,2008,23(1); 39-42.

L3 1 s, W, & NS an AL oR [J]. &S5 27,2012,27(5): 618-621.

[ 4 ] Date M, Hisaki T, Naito N, et al. Direct-viewing display using alignment-controlled PDLC and holographic PDLC
[J]. SID Symposium Digest of Technical Papers, 2000, 31(1); 1184-1187.

[5]1Dai HT, Sun X W, Luo D, etal. Airy beams generated by abinary phase element made of polymer-dispersed crys-
tals [J7]. Optics Express, 2009, 17(22) ;19365-19370.

[ 6 ] MarinovY G, HadjichristovG B, PetrovA G. Single-layered PDLC films for electrically variable laser light reflection
application [J]. Optics and lasers in Engineering , 2010,(48); 1161-1165.

[7]1LiWB, Cao Y B, Cao H, etal. Effects of the structure of polymerizable monomers on the electro-optical properties
of UV cured polymer dispersed liquid crystal films [J]. Jowrnal of Polymer Science: Part B: Polymer Physics,
2008,(46): 1369-1375.

[ 8] LiW B, Cao H, Miki K, etal. Control of the microstructure of polymer network and effects of the microstructure



500 i3 A 5 A N %28 %

on light scattering properties of UV-cured polymer liquid crystal films [J]. Journal of Polymer Science: Part B .
Polymer Physics, 2008(46) ; 2090-2099.

[ 9] B L 28 JEWLIE 5. KA T 51 RANK 43 710 BA W40 BOR S o i s o [J]. & dh 5 27,2012,27
(6):736-741.

[10] Shim S S, Woo J Y. Kim K H, etal. Effects of surfactant and molecular weight of polyol on grating formation and
switching of holographic PDLC [J]. Polymer for Advanced Technologies, 2008,(19):1550-1557.

(117 FER S48 .00 75 s BT L 45, AR %) PDLC B -ethREmo i mg [J]. e & 5 %7 ,2010.25(4) : 531-533.

[12] Fischer H, Roger B, Hany R, et al. 2,2-Dimethoxy-2-phenylacetophenone: photochemistry and free radical photo-
fragmentation [J]. J. Chem. Society, 1990,(2). 787-798.

(130 e, B 7. AIRBUE = xT b2 PDLC Rl 4% [J]. & dh 5 27,2011,26(1) . 49-53.

[14] Thein K, Chiu H W. Morphology development during polymerization-induce phase separation in a polymer dispersed
liquid crystal [J]. Polymer, 2001, 42(21) . 9173-9185.

[15] Kemmere M F, MayerM J J, Meuldjk], ez al. The influence of 4-tert-butylcatechol on the emulsion polymerization
of styrene [J1. J. Appl. Polymer Science ,1999, 71(14) . 2419-2422.

33IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIISD

(REXEVMERBE

CH D) BT ) Ad JFAS ; TS . ISSN 2095-1531/CN22-1400/O4 5 B ] AMNA T R 4T, BE RS -
Ny 12-140, FE 4 BM6782,

Yo 1 E BB AZ 0 35 T Y 77 2= Scopus R 5 B )

* T EDGA 2 T Yo I [ (A2 308 ) (CAD T5 I3 1)

e ]2 A T O 28 RO T8 5 17 3% [ 5 F A B Br B )46 B (Ulrich LPD) 5 8 1)
S 3 7 BT A T A SRR PR R T S A B SCH 2 ) CAD R 1)

S BRI T8 A U5 ) K2 CRFEJE R T AC P T

WIE R A BLADES OIS 5 AR DBk s 5O EOR UL 5 BOGHOR VERBOEE S A
AL S DG AR GBS SHEOR DGH FEOR 58 EBOLE R B EM B D T2 VB
P2 AL ER 5 0 2 X L ' 2% 7 A 450 358 ) oz FH 46

ERAER - FARME B LI 5 B 0 B e SC BE S R SR B S HETT I E R
& s A BT R RES S 2 17 S kKT 1 B B P IF 5 167 412 5 X 24 117 2% B S5l 1) A 5 B 50 I () et
(04 R 5 5 LA K Z5 G D3R [ A AP 27 H R B 58 IR | Jre 2l 25 T AR & J e 3 i 2358 MR 18 3.

W B fi R ARG AE

FE BN P EB B

F B AL E R B KB OG RS B LS W BRI S T

Y %8 AR - b DG 27 ) 4 B

¥ MUE http: //www. chineseoptics. net. cn

BB {4 i 4k : chineseoptics@ciomp. ac. cn,zggxen(@126. com

BEZREIE:(0431)86176852;(0431)84627061 & H:(0431)84613409

25 45 B M 1k - 1 AR T AR P I R 3888 45 (130033)

Crpr DI ) 2 5T



