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Stretchable Light Scattering Display Based on Super Strong
Liquid Crystalline Physical Gels with Special
Loofah-Like 3D Gel Networks

CHEN Si, TONG Xiaoqgian, HE Huiwen, WANG Xu
(College of Materials Science and Engineering, Zhejiang University of Technology, Hangzhou 310014, China)

Abstract: A novel kind of super strong liquid crystalline physical gel with high T ,( gel-sol transition temperature) and
tensile strength is reported in this paper, which is obtained from adding a new kind of POSS-core dendrimers into host lig-
uid crystals with photoresponsive agents containing azo-chromophores. The azo-photoresponsive agents provide the liquid
crystalline physical gel photo-response properties and the host liquid crystals provide the liquid crystalline physical gel
thermo-response properties. So that the result liquid crystalline physical gels show clear contrast differences at different
phases, so that polarizers in the devices could be abandoned to greatly simplify the device structures. Combing with the
strong mechanical properties of the supramolecular liquid crystalline gels, a novel kind of stretchable liquid crystalline light
scattering display is prepared in this paper, which can clearly show the original image information even be siretched to
145% times of the original length. Considering the preparation process of such device is quite simple, and traditional pro-
cessing methods including dispensing coating, spin coating and high temperature spray coating are all suitable to be used,
we believe such kind of stretchable liquid crystalline displays will get extensive application in the future.
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Table 1 Raw Materials
Name Purity Manufacturer
4 ,4’-Diethoxyazobenzene 979 Alfa  Aesar ( China )
(Azo) ° " Chemical Co. , Lid.

Clear Flex®95
POSS-G1-BOC!¢!

Smooth-On, USA
Made by our lab
Shijiazhuang Kerun Display

SCB Material Co., Ltd.
F2 REMKIE

Table 2 Characterization instruments
Name Type Manufacturer
Controlled-stress rheome- MCR302 MCR302, ‘ Anton
ter Paar, Austria
EIHISSl'-Jl’l scanning elec $-4700 Hitachi, Japan
tron microscope
UV irradiation CREE B-530  Send nits
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1.5 (B t) WARA, #E 12 min, £ 150 CF
B,
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LI 5% (it srd0) ARG Azo/5CB ER L
RZ W S A, TR m EERE T (150 €) A
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YRR . B INE TR A
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1 POSS-G1-BOC 7 MMA " [ 20 3 3RAF BEC 1) T BE IS P45 9 MIE S . (a) SEM MR A, (b) TEM MK, (c¢) AFM R, (d)
B (c) EHHER S ICKE, (e) POSS-G1-BOC 7E T &R 3 F 2A202/5CB K B I 5 FH 15 8 %06 U I 5 8t 19 8 fie
[ 2% SEM HR J-[57]

Fig. 1 SEM (a), TEM (b), and AFM (c) images of the loofah-like xerogel network morphology obtained in MMA (0.5 wt% ) ; (d) is the

partial enlarge figure of (c¢); and SEM image of the loofah-like xerogel network morphology obtained in LC host (0.5 wt%) (e)
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Fig. 2 The structures of photoresponsive chromophore (2Az02)

(a), the host liquid crystal (5CB) (b) and POSS based
dendrimer gelator ( POSS-Lys) (c)
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Fig. 3 Phase diagram of LC gels
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Fig. 4 Dynamic rheological measurement of storage modulus G’

and loss modulus G” versus strain at angular frequency of
6.28 rad/s for: (a) as-prepared gel (0.5 wt%) and
(b) gel in ref. [8]
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Fig. 5 The screenshots of the initial state of the display with an ef-
fective length of 3.5 cm (a) and the LC display is
stretched up to 145% of its original length with an effective
length of 5.1 ¢m (b)
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