P g - - ESCI M =E (L)
:!ﬁ a9 -5 9 71 Scopus HE ()

Chinese Joumnal of Liquid Crystals and Displays CSCD (P OBTHIZEEZ2E)

TR B R WAV B A A MR RR AR M
HRIE, VRS HL ALTFRH, s, £, FE, R

FIHASLC:

RISEAR, V5 WA T B e 0, 7 A BB S 75 . e e 0 WAt SR P RE RS2 Ml . W 5 s, 2022, 37(3): 285-
291.

ZHENG Lin,XU Xue—jing,DU Kai—yang,GAO Han,WANG Zi-yue,ZHOU Xuan,ZHU Ji-liang. Thiol content effect on properties of
blue phase liquid crystal elastomers[J]. Chinese Journal of Liquid Crystals and Displays, 2022, 37(3): 285-291.

TELR R BE View online: https://doi.org/10.37188/CJLCD.2022-0008

T BRI A HAB S TR

Articles you may be interested in

DI 157 R Rt 5t
Research progress of light-responsive blue phase liquid crystal
W5 R, 2021, 36(4): 493-503  https://doi.org/10.37188/CJLCD.2020-0279

AR R AL AL S A5

Crystal structures and structural colors of blue phase liquid crystals

W5 7. 2020, 35(7): 685-696  https://doi.org/10.37188/YJYXS20203507.0685
AR RS 2R A T R 0

Progresses on the researches of blue phase liquid crystal materials and photonic devices

W b5 R, 2017, 32(5): 325-338  https://doi.org/10.3788/YJYXS20173205.0325
P I A3 X5 T SO 2 R VR it il 38 S FR P RE 52 i)

Influence of electric field frequency on the blue phase temperature range and electro—optical property of dual—frequency—driven blue

phase liquid crystal materials

W5 2R, 2019, 34(9): 849-856  https://doi.org/10.3788/YJYXS20193409.0849
UEETAIEE BB S AR REAT L

Near—infrared light—-responsive intelligent liquid crystal nanocomposites

T 5 B, 2020, 35(7): 631-644  https://doi.org/10.37188/YTYXS20203507.0631


http://www.yjyxs.com
http://www.yjyxs.com
http://www.yjyxs.com/CN/10.37188/CJLCD.2022-0008
http://www.yjyxs.com/CN/10.37188/CJLCD.2020-0279
http://www.yjyxs.com/CN/10.37188/YJYXS20203507.0685
http://www.yjyxs.com/CN/10.3788/YJYXS20173205.0325
http://www.yjyxs.com/CN/10.3788/YJYXS20193409.0849
http://www.yjyxs.com/CN/10.37188/YJYXS20203507.0631

CRVETIE R TGRS TN Vol.37 No.3
2022 4F 3 H Chinese Journal of Liquid Crystals and Displays Mar, 2022

NEHS:1007-2780(2022)03-0285-07
Mz S =X 515k S8 M K [ 8E AU 22

*

oM, FEH, HFFH. B &, ETFE. A W, 5%
(AT A% EFR,RE 300401)

=3

#ﬁi%:ﬁ#ﬁiﬁﬁ.%ﬁww%s)%—ﬁ%iéﬁﬁ'ﬁ%ﬂw?ﬂ'ﬁ@ﬂiﬁw&?—%E@IJJﬁEMﬂJﬂ&ﬁ.ﬁﬂﬁ?%@ﬁﬁﬁﬁﬁ
1200 N P AT 3, AHR 5T 5 BPEs B9 i 4 07 1 B Hs e o g — WP 5E . A SCHE AR A MRS E 51 AB R (ED-
DET) F1 74 4 BR I = 18] 1) 5 i Ak 5 S5Oni il %6 T A ] EDDET % *E‘JBPE@H%»%Z}EEE%T EDDET % & #1 ;[ fk %} BP
G A BRE E MR AN R R B 2 i L JE B T EDDET & B N [F (19 BPE B PEERE RN A BUE ke IR SE R E
W, EDDET 7] LUA A4 58 BP 0k B 45 1 , B E & B’Jimﬂn BP MR E RS T 5 /. SeEfbd b s %THFBPEH*%
JE75 B EDDET & &3 i1, BPE 3 I8 i) Wi 244 5 vT LAR &5 7 R, A BA% i 39 0 A 2l s 4 W) s, 1o ok /24 52 f5 . il
%7 B % () BPE 7E 8 BB 2E AL IR B Bh «%Jt%«miﬂiﬂﬁﬁéﬂ/ W HH H S

X 8 W.oARASF AR RRE B RS MK

FESES:0753".2 SCERFRIEAD : A doi:10.37188/CJLCD.2022-0008

Thiol content effect on properties of
blue phase liquid crystal elastomers

ZHENG Lin, XU Xue-jing, DU Kai-yang, GAO Han, WANG Zi-yue,
ZHOU Xuan, ZHU Ji-liang~

(School of Sciences, Hebei University of Technology, Tianjin 300401, China)

Abstract: Blue phase liquid crystal elastomer (BPE) is a functional material integrating three-dimen-
sional photonic crystal structure and rubber soft elasticity and has a wide application prospect in the
field of liquid crystal photonics. However, the novel preparation method and elastic properties of BPEs
need to be further investigated. On the basis of in-situ photopolymerization, BPE films with different
mercaptan (EDDET) contents were prepared by introducing the click chemical reaction between ED-
DET and acrylate. The influence of EDDET content and UV curing on the lattice structure, thermal
stability and optical properties of BP were systematically studied, in ddiion, the elastic properties and
stress color change properties of BPE prepared with different EDDET concent were measured. The ex-
perimental results show that EDDET could effectively fill the disclination network of BP. With the in-
crease of EDDET content, the thermal stability of BP was increased by 5 times. The UV light curing

process would induce BP lattice deformation. As the EDDET content increased, the fracture length of
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BPE film was increased by 7 times, and the stress decreases by about 52 times with the same change

of the Bragg reflection peak of BP. We believe that the BPE films prepared by this method has a wide

application in the fields of intelligent bionics, sensing, anti-counterfeiting, lasing and so on.

Key words: thiol content; stimuli-responsive; photopolymerization; blue phase; liquid crystal elasto-

mers

1 7]

nu\‘

AR S AR (LCED & — Fh 82 A A )3 1 AR
S M T — B (0 A 5T, SR i 43T R BT 5 43
Z R A R BT R T ok
HRETST g 3 ORI A A g i R A
LA P AR B R L LCE 82 N H T
JERETIOT B gh U et ) IR e 1 S R
GU L R AR AR N IR A B G
SAE 5 22— DR 2 i 82 e 7 ) LCE %56
B, REATENE A, Chen A1 Ye 5 A F) H
3D T BN 42 AKE B 5 AH W A (CLC) W TR 43 BUFE 2R
BT AT PR AR e e P L
PR AR T 3K 535 %0 G T AR B Bl Al ik 209
nm"' R IS AR A — B — 2 T R A
LB ) fR B RO BRI T B SCBR R A . E R
i1 B TOAMR A1) = HE T i VR T R AR Y
VIR

Wi AH (BPs) A2 H WA 43 7 11 20 2 1 1 SR
HE AT 255 T B8 1) — o R R R A L R B
P FAH (N ) F25 i [R] 1 A (Iso) =2 ) i1 — 4> 3k
EMREEIX ] N (2 0.5~3 C), WIMEME 3
Foft 48546 AR 32 T K (BP 1) (a8 852 7 i (BP
HALEELEHBPI)., BPT f1 BPI & =4
JF FARE X g AR A% RS I B 5 4R -
A LR AT A P B T ILARBR A 454, BP B
T W2 45 1) [R) 1 RN A 3 3 i 7 A €2 1) SR A
J&— 2 HLA T B SN (E WR OE AR

FH T BB E A 2 () A7 7 R B L 3 22 B AR 2
PERG 25 /2 BPs [ I i S R R, St 1% 2
U BPs R e R HE AR gt . Kb R AW
FRUE B DA h 2 o S W AH AR T A T R
T3 B R FH TN M 2 TR 25 B N7 A il B4R 32 3 ik
B o 38 2o S O 3 A A R A W 45 T R E ik
Bty R HIN R Y% LT %4
R45 T BPs B A% 4544 . 5 30 BPE AR 5

AR X M 7 A1 A7 38 A G R B2 AT AT ML AE TE o DA
T BRI 7 H A5 e TR R N .
I, Castles 55 Al 1 K5 A W0 SRS XY IR 467 6 R
B A T ok sr T L BP BERETY L e K
SR AR 290 50 %0, G HE AT 20 100 nm, B
75 HL 7 R ) U e O R L BB S Lee 55 A GE
A RA A R B4 T E R E E BPEs, i K
PEIEAS BN 74%, 63 KT 8 #8135 nm™™,
2021 4%, Schlafmann % A\l i — 2 R G 17 1k
W3k % T — F BPEs, fix K ¥t ¥ 2 & 4 N
150% Gl #5245 120 nm"Y, B4R BPEs By
il b A T — g e E R, (R BB B
BPEs 1) K # M I8 48 & A SR 80/, i e KB
B3 Bl AT R, JE 0 2 AR R R R R . 25
JiFiR , BERY Be BPEs 19 5514 14 BE R OG 2% 14 45 1 fE
3R AT Fp ilE— 20 i3

ARSCR FH AR WA PE 8 B LK (EDDET) L WL
PR T i B A (C3MD) T B TR s TR T B 4 (RMI105)
VB A BN B A s D9 B (DPA) hy i i Ak 591, 412 i
ot P 55 A s TR T SRR 22 ) 1Y o Ak 2% BB A B
BEAR R Y 8 e 51 & 57 (IRG184) X &2 17 Ji 4 A%
R IEAEE AL, il % T —Fp BPE B, BF5E T A
[6] EDDET & &%t BP g #% 4544 #1 BPEs B9 68 19
S, ALEE I AR G FR W 2K R A B AR R
2 IR 9E T BPE (80 @

2 E¥ 5 A4

21 ##

B A i Ve T M R TR AL 1, 4 B[ 4-(3-
PR T 4R R N AR ) R TP R A RR ] 2o TP R
(C3M) A1 4-H 41 L 2R FL-4-((C6-(N 4 ik 5 35 &
B 5 A W ER g (RM105) W4 YT 750 Fi g 7
BHEA A A HEA ek 2,2°-(1,2-2 =3
S A W Z BB (EDDET) W [ 913 45 Ak TR %
AIRAF, FARMTH & BPE B K5 1 45
AN 1 iR . S AE M S TR A P (BP006) |



EORE | #R

I A5 ¢ B T A YR L A B B4 287

FHER (R501D) FOEH] & F L 1-(1-F 58 3 & -
1- LM (IRG184) W [ 7T 75 W &k 7w Bl 32 A PR
O] AR F) N B (DPA) W [ B T3 1)
HIRAT .

EDDET

N T

Nl
RM105 O 0
2O~ o
0
c3

M 0 o}
4\"/0\/\/0 < > QO—@—OH :>—O\/\,O\”/§
(0]

(0]

R S O N N R 1

Fig.1 Chemical structures of reactive monomers
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Fig.3 Spectra and POM images of BPE samples (a)
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with different EDDET contents before and
after UV curing.
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