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Room temperature blue phase liquid crystals based on salicyladimine mesogens
EFEZEE + B105-C04-007  FtE TR LRI A sl slBI 5%

ABSTRACT

Four series of rodlike racemic Schiff base mesogens possessing different alkyl chains and two types of linkage, ester and
alkynyl groups were synthesized and applied to induce cubic blue phases (BPs) in simple binary mixture systems. The
mesophases of these Schiff base mesogens were confirmed by variable-temperature XRD and the characteristic texture
of POM. In general, when chiral additive S811 with the ratio of 20-40 wt% is added into the rodlike racemic Schiff base
mesogens possessing hydroxyl group, the temperature range of cubic BPs could be induced more than 20K. The widest
temperature range of cubic BP (35 K) presents in the blending mixture composed of rodlike racemic salicylaldimine-
based mesogen OH-TI, possessing alkynyl linkage and 35-40 wt% S811. However, Schiff base mesogens with alkynyl
linkage and no hydroxyl group show direct isotropic to chiral nematic transition when equal chiral dopants is added.
Interestingly, wide BPs (>30 K) also can be induced by adding chiral additive ISO(60BA), with high HTP into the
racemic Schiff base mesogen with ester linkage and no hydroxyl group. Cubic BPI and BPII can be confirmed by
reflectance spectra and polarized optical microscopy (POM). The results of reflectance spectra indicate that Schiff
base mesogens possessing alkoxy chain easily exhibit BPI in comparison with Schiff base mesogens possessing alkyl
chain due to larger super-cooling effect in the binary mixture system containing chiral dopant S811. On the basis of our
experimental results and molecular modeling, the appearance and temperature range of BPs are affected by the values of
biaxiality, the polarizability and dipole moment of geometry. L ) )

1.INTRODUCTION

Frustrated liquid crystalline (LC) phases induced by chirality
have become much attention in the application of LC displays
during the past few decades. Among these frustrated phases,
blue phases (BPs) are of particular interest because they are
potentially applied in the next generation of LC displays.
As BPLCs have many advantages such as fast response time
with sub-millisecond, no alignment layer required and no
birefringence, they are potentially materials for applications
in liquid crystal displays, fast responsive modulators and
tunable photonic crystals. Unfortunately, they usually existed
in an extremely narrow temperature range and are found at
high temperature between isotropic phase and chiral nematic
phase with sufficiency short pitch during the cooling process.
Therefore, these disadvantages make the major obstacles in
practical applications. In this work, four series of racemic

Schiff base mesogens possessing different lateral alkyl chains,
two types of linkages between two rigid cores and the hydroxyl
group at inner-core position were prepared. Subsequently
these Schiff base mesogens are doped with variable ratio
of chiral dopant S811 and ISO(60BA)2 to investigate the
effect of functional groups on the stabilization of blue phase.
Furthermore, in order to understand the reasons of the BPs
stabilization, we utilize molecular modeling calculation for
these types of Schiff base mesogens to find the correlation
between the BPs stabilization and structural variations.

2.EXPERIMENTAL

Fig 3. The temperature dependence of the Bragg reflection
wavelength for the blending mixture during the cooling process
with a rate of 0.2 °C min-1. The inset shows the POM image of
BPs at different temperature.

4.CONCLUSIONS

In general, cubic BP range could be extended more
than 20 K after chiral dopant S811 (20-40 wt%) or
ISO(60BA), (10-15 wt%) is added into the rodlike
racemic salicylaldimine-based mesogens. Notably,
the termination temperatures of BPs are very close
to room temperature (ca. 35 °C) after 40.0 wt% S811
is added into compounds OH-EIl,. We utilized the
temperature dependence of the Bragg reflection and
POM to confirm the phase transition between BPII

e and BPI. Based on the molecular modeling and our
g experimental results, it can be suggested that the
"""‘"O'(-O—{_{: X O R 0inee large values of biaxiality, the polarizability and dipole
sott wara oo B moment of molecular geometry are useful to induce
Fie 1 Chemenl D B of e fovestan: broad BP range. This work built a preliminarily
dopauts ISO(6OB.A);, S$11 sud RS1L Schiff base compounds. correlation between the molecular structure of rodlike
Schiff base mesogen and BP stabilization.
3.RESULTS AND DISCUSSION g
@) ®) © @ Schiff base mesogen- X | chiral dopant- | BPiguces { BPmax - | BP range-|
e O _“ ] 2 I_“ ] - . OH- S811. +. 35K | 86-51°C- |
I . o I = e N LA -
1. Lf—— I " = OH. | ISO{60BA)- E
—_— == 5 = OH-TL, OE-TI, H-TI, H-TI, H | ISO(60BA): ‘
{e) n
: : : — =] ] = . . OH. S811- V. 2K | 85-63°C. |
“"mﬁm‘ﬁ’.}x:ﬁi:ﬁ‘m el = “4%34;_@?_\\ = ok H S811. - 12K | 94-82°C. |
B I = ] < R Vas OH.| ISO(60BA)- A, WK | 77-51°C. |
— . OH-EL, OH-EIl, HEL H-EI, Ho | 1S0(60BAR.| K | 11685°C,|
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Abstract

In this work, we demonstrated a low-cost and facile process of electrodeposition to prepare thin films
for modifying the as-prepared blocking layer(BL) and function the functionalizing porous layer(PL) of
photoanodes in perovskite solar cells(PSCs). The as-prepared TiO, thin films as p in PSCs were characterized
with field emission-scanning electron microscopy, cyclic voltammetry and photovoltaic test. Firstly, we
investigated the effects of TiCl, post-treatment and galvanostatic deposition(GD) to modify the pin holes
in the as-prepared TiO, BLs. It was found that the peak current inhibition can be decreased to 0.825 by the
blocking effect while the TiO, porous layer was deposited by GD mode for 800s The PSC based on the TiO,
layer prepared under the optimal current density showed the power conversion efficiency GCE of 12.38%,
which was higher than those of the PSCs assembled with the TiO, porous layer prepared conventional spin
coating preparation(12.14%), The higher cell efficiency of the PSC with GD-deposited TiO, porous layer
can be ascribed to its improved open circuit voltage(1.05V). Since a compact thin TiO, layer can
be directly deposited on the exposed surface of conductive oxide layer, the pin-hole remaining on
conductive oxide layer can therefore be modified.

Introduction # Photoanode of porous structure PSC includes
= Figure 1. is atypleal porous streciure PRC which is contain photo electrode (Ti,), a porous ]a}’er and a bIDCklng ]ayer‘

perovakite sensitizer, hole ransport material (HTM) and counter electrode (An) . HTM
perovskite o r
 There are four steps showing the working mechanism of 2 mesoporous structure PSC, B]OCki[’lg ]ayer (BL) BL
¥ prevent holes formed in the perovskite or HTM
layer from reaching the FTO electrode

ol l'ezrﬁf Electron injection as the primary charge separation step:
Fal

(e ... h')perovskite — e (T4 W poiie (12)

Photoanodes

[ y———— Y (1b) N
HTM P ! v reduce electron recombination
Hole injection as the primary charge separation step: Maior prcparation tcchniques . spin cDating,
- (¢ W )perovskite — h' iy + ¢ ey (20) spray pyrolysis, ALD
-. € ki — € " TH0;) (2b) —— Porous layer (PL)
T ihilation:
i Exciton annihilation: v Transport electron to the FTO electrode
Fig 1. schemaic diagram of a PSC device (e, .. h")perovskite — i’ (3}
(e".. . h")perovskite — ¥ ) ¥" The thickness would influence loading amount
and electron dittusion Iength of the perovskite.
BL
Major preparation techniques : spin coatin
Results and Dlscussmn lorprep Aues:sp ¢
o e 8 sy n
L l.il'q-“: 5 -
E ‘1‘\?_\\‘ -
S LR A o
] \‘., i H Y
3 =ty ]
LI ey %« aby t
=S % sl b
L - 3 3 )
" pr— " wavabing, an
Fig3. Cyclic mlmgmn diffement scan rate Figd. Cyclic voltsmmozram st scanrate 0,01 Vis FizS. The photovoltaic performances of PSCs
T test pinhole defects in blocking layers,
the redox systems of Fe(CN), ** in the T (et EEIEee E RN o Toc imA em? Voc/V  FillFacor  Efficiency /%
aquecus solution was used 2z the modl Eemy) 4 $E &0 @8 6
for discussion. Ep(mVv) 134 34 M M m3 D02 16784014  1.054001 0.780.02 12.3840.38
= - Fe(CH)— Fe(CN)* +e” @) AEplmV) 0 1 3 3% an cm 16684036 1041001 0694002 1223t0.4
; treatmeni( e Fa(CN)*+& — Fe(CH),* ?
55525‘;%%.“@, S of () ELG) Ticl, € 02 paicns’ for (0D ] (O ® tﬁ:;; R A oo 167403 LOSH01 0674002 11754054
E= ‘“““Z“‘“J o i [=.3 17374059 LOIH005 0694003 12144115

Conclusions

1. In summary, we have successfully employed electrodeposition technique to prepare the thin film
photoanode (~80nm) on PSC.

2. The electrodeposited thin film TiO, can be efficiency makeup the blocking layer and the bare surface of
FTO without second treatment.

3. Electrodeposition TiO, thin film with compact and ordered structure can reduce the charge recombination.
It shows the high Voc value (1.06 V) and well PCE (12.38 %).

4. Moreover, we demonstrated that the 3D rice-like TiO, morphology by adding Brij58 soft template in the
deposition bath.

5. These synergistic effects result in the PSC based on the soft template modified photoanode with a
significant increase in Jsc value (ca. 10.3%) compared to that the CDO0.2), and therefore achieves a
promising PCE of 13.09%.
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Abstract

This study collected 205 valid questionnaires online and these participants had experiences in
watching K-drama and had visited to Korea. The results of structural equation modelling (SEM)
analysis revealed that the viewer's celebrity involvement and parasocial attachment to K-drama’s
role not only have significant influences on his/her perception of Korea image but also cultural
proximity. Both Korea image and cultural proximity increased the viewer's perceived value and
which enhanced his/her travel intention to Korea.

Introduction

“Korean Wave”, which is also called as “Hallyu”, have been given the title by the mass media
and researchers for more than two decades. It spread over other Asian countries including Taiwan,
Japan, China, Singapore and so on. Korean Wave can be popular through the Korean culture,
clothing, lifestyles, K-pop, K-drama, and Korea tourism (Chang, 2015). The effect of destination
exposure in dramas through television and popular media can achieve higher market penetration,
stimulate the viewer's interest, and eventually induce future behavioural intentions. Recently, there
are many Taiwanese viewers travel to Korea after watching popular Korean drama (K-drama).
Despite K-drama entered Taiwan and became smash hits in Taiwan, the association between the
viewer’s psychological factors and travel intention to Korea is still a black box and it needs to be
further studied.

Results and Discussion

——

/ the viewer's

celebrity
\nvolvement
o

0.151" the viewer' s
perception of Korea
image
\0 .892""

D 258 / —
the viewer’s the viewer's travel
-.?.- perceived vame intention to Korea

0.215" \\ 0.987" o =

4 0 117
Parasocial the viewer's
ttachment to percewed cultural ] ’
drama’s role 0.353° proximity Figure 1 The path Coefficient of structural model
Note: ™ :p <0.001, ™ p<0.01,*p<0.05
Conclusions

As expected, the viewer's celebrity involvement and parasocial attachment to K-drama’s role have
significant positively influences on his/her perception of Korea image and cultural proximity, which
increased the viewer's perceived value and further enhanced his/her travel intention to Korea.
Managerial Implications: Taiwanese tourism industries can cooperate with Korean media industries
and make use of product placement marketing strategy on TV program or drama. . Taiwanese
drama industries can learn the way from Korea drama to integrate the beautiful scenes and cater the
viewers’ preferences in Taiwanese drama to attract more people to go Taiwan for sightseeing.
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