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Fig. 4  DSC profiles of PDLCs without and with different
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PDLCs without and with different alcohols ( containing 23.7
wt% EHA, 11.8 wt% EDMA, 11.8 wt% PETTA, 47.4

wt% PO616A , 0.5 wt% Irgacure 184)

(% = T % EtOH .nHA (nOA & F {115 3 & AH
X HE TSR W e 43 85 ok, IRt PDLCs ¥R & L
DX H R B AR

2.3 EXNREEYHHE R (PDLCs) B X451
A1)

PDLCs [ 3K 2l Bt F X T #4410 75 & — 4~ 1 %L
MBS B 6 Bl T & AW ER PDLCs 78 1
kHz 180 V Hi iz T (1 B O R M 1. N R Al LR
S, AT B SRR AR T PDLCs (14 [ 8 B 14 R
HRS. B, O B I O A R (PR S R R F R
A3k 3.56 V/um F12.33 V/pm, i & 0F T B
A 2R 3 F He R AR R PR R 43 0 B IR 22 1. 31 V/um
F0.57 V/um, 554K T 34. 6% H156.5% . B
WAy T i BB K 1 14, PDLCs A 18 A1 L 3F
— WA, T PR R R TR E . BB AR A
Sk 9K B L R 1 AT U DR R T 4 3 AL R
IREAR. TEARRSD, BT/ FESREGUM
KR AH PRS2, TR I /N3 B 3 98 2R T 2% 1Y)
Al fEEAR /N, 9K h o R B R AIG R B R T R
PDLCs 8 e 31 7 2800 1 2 1w 6 M 5 i VE
FEZEA ) ) 26 F0WE 0T A T e A — 2 AT
J2, DT B A T 5 A 9 I 4 ok YA ot YT ) Bl
3R AR T SR S LR sk Ah, N 4 ik
ATLLE Y, A B AR T PDLCs B XT LG B2, 3X
B TE S WA R R AE — B A A AR
WA T 55 W I8 2% vh il 1 7 3 R o
AT S B LR R R R AR AR R G HER
FIERAR AL % IE T B2 J2 2k % PDLCs P fig i i fE

.

10
3.6Fao a) Saturated voltage
° b) Contrast ratio
2 32Fb® ° ¢) Threshold voltage { g
S 28t o
T 20F £
Z o 445
S 1.6F * &}
= co
al L
& 12 % N « « 42
0.8+ <o
<o <o
04, . . ! ' ¢ lo
Blank »TA nOA nHA nBA EtOH
Fig. 6 Electro-optical properties of PDLCs without and with

different alcohols ( containing 23.7 wt% EHA, 11.8 wit%
EDMA, 11.8 wt% PETTA, 47.4 wt% P0616A, 0.5 wit%

Trgacure 184)



13 LS8 A N TR WX 5B W 0 B R D' 3R 6 8l g 2 S H R e R R Y R T 45

3 #Aig

(1) BIA/NT T, S 35 e T D9 06 R T/
A VR R O B R R B T AR Y A
DR AL R LUIE TR R i W W 2. B B
O TR EE A IR, TR 2 B B AL AR TR A (K
TS R g AU

(2) BEr T B AREAR T PDLCs #0411
Ty, , ELBE B3 03 1 b Bk 4 1< 59 39 1<, PDLCs W A

A Ty S 5 AR A 3.

(3) B2 TRIIAIE I T PDLCs ¥ & i X A
i) 57 AR R0 A 4 5 i, T % IE T O A Y A A R
WO RS SRR T HE 3 R R.

(4) BE7r TR IA BT R FEAK T PDLCs Y {5
B AR A R DL R X L. 255 IR R DL R G
A AR AL AR I T B2 ko3 PDLCs PERE Y
AL FE.

REFERENCES

—

Coles H,Morris S. Nat Photonics,2010,4(10) :676 ~ 685

O X N N R W N

Woo J Y,Kim B K. ChemPhysChem,2007,8(1) :175 ~ 180

Bunning T J, Natarajan L V, Tondiglia V P, Sutherland R L. Annu Rev Mater Sci,2000,30:83 ~ 115
Yaras F,Kang H,Onural L. J Disp Technol,2010,6(10) :443 ~454

Date M, Takeuchi Y, Kato K. J Phys D-Appl Phys, 1998 ,31(18) ;2225 ~2230

Jakubiak R,Bunning T J, Vaia R A, Natarajan L V,Tondiglia V P. Adv Mater,2003,15(3) :241 ~ 244
Luo D,Sun X W,Dai H T,Demir H V,Yang H Z,Ji W. Appl Phys Lett,2010,97(8) :081101

Matharu A S, Jeeva S,Ramanujam P S. Chem Soc Rev,2007,36(12) :1868 ~ 1880
Prime E L,Solomon D H. Angew Chem Int Ed,2010,49:3726 ~ 3736

10 Klosterman J, Natarajan L V,Tondiglia V P, Sutherland R L, White T J, Guymon C A ,Bunning T J. Polymer,2004 ,45(21) ;7213 ~7218

11 LiuY J,Sun X W,Dai H T,Liu J H,Xu K S. Opt Mater,2005,27(8) :1451 ~ 1455

12 De Sarkar M, Gill N L, Whitehead J B, Crawford G P. Macromolecules,2003 ,36(3) :630 ~ 638

13 Shi Xiaojing( §1 /%) , Peng Haiyan( #7348 ) , Liao Yonggui( Bk 5% ) , Xie Xiaolin (f#2£#4k). Chem J Chin Univ-Chin ( 55 % 2% % b 2 2%

) ,2011,32(6) : 1407 ~ 1411

14 Brandrup J,Immergut E H, Grulke E A, Abe A, Bloch D R. Polymer Handbook ,4" ed. Toronto : John Wiley & Sons,Inc. 1999. /675 ~711
15 Maschke U, Coqueret X,Benmouna M. Macromol Rapid Commun,2002,23:159 ~ 170
16 Qin Ailin( Z&Z#K) , Wang Yinghan ( 7EBLFE ) . Acta Polymerica Sinica( {543 F 24 ) ,2010,(7) :870 ~875



46

v ¥ Eiid 2012 4F

I
RS

EFFECTS OF DIFFERENT ALCOHOLS ON PHOTOPOLYMERIZATION
KINETICS, ELECTRO-OPTICAL PERFORMANCES OF
POLYMER DISPERSED LIQUID CRYSTALS

PENG Haiyan', SHI Xiaojing' , LIAO Yonggui', CHEN Diantian',
WANG Shaopan', XIE Xiaolin'?

(" School of Chemisiry and Chemical Engineering, Huazhong University of Science and Technology, Wuhan 430074)

(* National Anti-counterfeit Engineering Research Center, Huazhong University of Science and Technology, Wuhan 430074 )

Abstract  Polymer dispersed liquid crystals ( PDLCs) were prepared by UV photopolymerization of the
mixture monomers of 2-ethylhexyl acrylate ( EHA ), ethylene dimethacrylate ( EDMA) and pentaerythritol
tetraacrylate (PETTA) in the presence of liquid crystals PO616 A and photoinitiator Irgacure 184. The effects of
different alcohols with different short chains, i. e. ,ethanol ( EtOH) ,n-butanol (nBA) ,n-hexanol (nHA) ,n-
octanol (nOA) and n-tetradecanol (nTA) ,on the photopolymerization kinetics, liquid crystal phase transition
temperature (T, ) and electro-optical performance of PDLCs were investigated. The results reveal that the
addition of these non-reactive low molecular alcohols, especially nBA | significantly increases the polymerization
rate and monomer conversion of monomer/liquid crystal dispersions,and the monomer conversion reduces with
increasing the chain length of the alcohol, but remains higher than that without alcohol. Additionally, T, of
PDLCs decreases with adding alcohols, and tends to further decrease with the increasing of alcohol chain
length. The addition of alcohols also increases the fraction of nematic phases in PDLCs, and the fractions of
nematic phases in PDLCs containing nBA and nTA are lower than those containing EtOH, nHA and nOA.
Finally,the alcohols dramatically decrease the threshold voltage , saturated voltage and contrast ratio of PDLCs.
Combining the effect on the photopolymerization kinetics,nBA is the best choice for improving the performance
of PDLCs.

Keywords Polymer dispersed liquid crystals, Alcohol, Photopolymerization kinetics, Phase transition,

Electro-optical performance



