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Liquid crystal sensor for Cr(III)-citrate detection via interfacial coagulation

Yung-Jung Chuang ' &, Rajib Nandi ' ©, Chih-Hsin Chen ©
Department of Chemisiry, Tambing University, New Taipel Cily, 25137, Tatwan

HIGHLIGHTS

GRAPHICAL ABSTRACT

+ Develoged a novel LC-based sensor for
detecting Crilll)-citrate in water.

a THPB.doped LG shows dark-to-bright
optical response specific 1o Cr{lil)-
citrate,

« Sensor achieves high selectivity over
other metal jons and  metal-citrate
complexes.

# Detection limit of 5 pM, below regula-
tory limits for industrial discharge.

Liquid crystal-based optical sensor for detection of Cr(lil)-citrate in water,

@ Cr(l)-citrate

Interfacial coagulation

« Domonsiraies the pobntal of LC serisors Aqueous
for environmental monitoring of metal
= g
N
| = Liquid crystals \"\ =THPB molecules @ = Cr{lll)-citrate
ARTICLE INFO ABSTRACT

Handling Editor: Prof Rebecea Lal

Background: Trivalent chromium (Cr{i1)) and its highly soluble earboxy] complexes, often discharged into the
leather tanning, and textile manufacturing, present severe risks

Keywords:
Cailll)citrate detection

Intertacial coagulation
Amphiphilic ligand
Enviramental manit

by

10 human health and ecosystems due to theis high toxicity. These compounds are notoriously difficult to detect
and remove during wastewater treatment, as they can persist in aqueous environments. Consequently, there is a
pressing need for th lopment of simple, . and ¢ methods for their detection, which can
improve 1 facilitate timely d protection efforts.

Resudes: In this study, we developed a liquid r.‘rysul {LC)-based sensor for detecting Crilll)-citrate in aqueous
environments, The sensoc utilizes the bromide (THPB), which
is strategically doped into the LC matrix, When mlumtd to polarized optical microscopy, the THPB-doped LC
displayed a transition from a dark 1o a bright optical state specifically i, the af Gr(chaate,
demonstrating high selectivity over other metal ions, anions, chelating grolips citpate ompless.
Comprehensive analyses at both bulk and molecular levels demonstrated that il nofSble optical irfiiion i
facilitited by strong electrostatic interactions between THPB and Crlll)-citrate, vesulting in interfacial
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Cyano-substituted Bis((benzothiophen-2-yl)pyridine) (acetylacetonate) o
iridium complexes for efficient and stable deep red organic light-emitting

diodes emitting at 673 nm

Wen-Hao Zhang "',

Dian Luo ™', Jin-San Shih ", Lin-Ming Huang ', Shu-Wan Peng ",
Chih-Chien Lee ", Shun-Wei Liu "

, Chih-Hsin Chen "

* Deparmient af Chemtisiry, Tankang University, New Taipei City, 251301, Tatwan

* Department of Eleconic Engineering, Narional Taiwan University of Science and Technology. Tipel, 10617, Tabvan
* Qrgmic Elecironics Research Center, Ming Chi University of Technology, New Taipef City, 24301, Tatwan

* Department of Electronic Engineering, Ming Chi University of Technology, New Taipei City, 24301, Tabwan

ARTICLE INFO

Keywords:

Deepered OLEDs

Iridinm complexes
Cyano-substitution
Photothernpy applications
Exciplex co-host

ABSTRACT

‘This study explores the o of i 2ylpyridine) (acety
iridium complexes, specifically lflblpCle[Ma('] for use in efficient and stable deep red organic light-emitting
diodes (OLEDs) emitting at 673 nm. The new emitter, In(bipCNIztacac), was designed to achieve red-shifted
emission through strategic cyano substitution at the meta-position of pyridine moiety of bip ligand,
leveraging the favorable overlap between its emission spectrum and the absorption spectrum of the exeiplex host
composed of BCzPh and CN-T2T. The OLED devices employing Ir(bipCN).(acac) as the emitter exnl‘nl:ed a peak
external quantum efficiency (EQE) of 10.2 % and an emission of 673 nm.
demonstrated superior operational stability, with a lifetime (LTz0) of 190.8 h at an initial lummnme nf?l)ﬂcd
m %, which is among the highest reported for deep.red OLEDs in the literature. This remarkable siability is
achieved without compromising the device performance, making Ir(bIpCN) (acac) a highly promising candidate
for eommercial applications. In addition, the straightforward synthesis process of r{btipCN jx(acac) further en-
hances its potential for widespread use. Overall, our findings highlight the potential of cyano-substituted Ir
complexes for ereating efficient, stable, and commercially viable deep-ed OLEDs. The balanced performance of
Ir(btpCN);(acac) in terms of efficiency, stability, and ease of synthesis Iml‘l:gadg{l iy
of OLED suitable for and other applic;
light sources. )
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