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Copper chalcopyrite semiconductors include a wide range of compounds that are of interest for photoelectrochemical
water splitting which enables them to be used as photochatodes for H, generation. Among them, CulnS; is one of the
most important materials due to its optimum band gap energy for sunlight absorption. In the present study, we
investigated the application of Culn$, fabricated by electrodeposition as photochatodes for water splitting. Thin film of
CulnS; chalcopyrite was formed on Mo-coated glass substrate by stacked electrodeposition of copper and indium
followed by sulfurization under H,S flow. The films worked as a H;, liberation electrode under cathodic polarization
from a solution containing Na,SOy4 after loading Pt deposits on the film. Introduction of an n-type CdS layer by
chemical bath deposition on the CulnS; surface before the Pt loading resulted appreciable improvements of H;
liberation efficiency and a higher photocurrent onset potential. Moreover, the use of In,S; layer as an alternative n-
type layer to the CdS significantly improved the H; liberation performance: the CulnS, film modified with In,S; and Pt
deposits worked as an efficient photocathode for photoelectrochemical water splitting. © Published under licence by
IOP Publishing Ltd.
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Abstract. This work shows for the first time the potential of nickel oxide silica membranes for
desalination applications. Nickel oxide silica xerogels were synthesised via a sol-gel method
including TEQOS, nickel nitrate with and without addition of hydrogen peroxide. The effects of
nickel addition (5% - 50 mol %) on the structure—property relationship of the silica materials
were systematically studied. The membrane performance were tested as a function of feed salt
concentration (0.3-3.5 wt% NaCl) and temperature (27-60 °C). The membranes which were
prepared using equal sol-gel conditions to the xerogel samples showed the raised feed
temperatures resulted in increased water fluxes, whilst increasing the salt concentration
resulted in decreased water fluxes. The membranes with addition of hydrogen peroxide
exhibited better performances than their H,O, absence counterpart. The salt rejection was in
excess of 90% and the maximum flux observed was 7.3 kg m? h™ at 60°C for a 0.3 wt% NaCl
feed concentration.

Introduction

The world is facing a global water crisis due to population growth and climate change [1]. With
increasingly limited water resources, the use of infinite number of sea water becomes one choice in the
provision of clean and fresh water, hence the desalination technology is one of solution[2]. Currently,
approximately 43.5% of the desalination systems in the world are still using thermal technology.
Membrane technology becomes an alternative instead of thermal desalination [3] because it uses less
energy and produce greater water fluxes. In commercial applications, the polymeric membrane are still
dominating the market despite of the polymeric membranes have some limitations, especially in their
thermal and chemical stability, hence some researchers tried to find a new alternative using inorganic
membranes [4-10]

There are two types of inorganic membranes that have been tested for molecular sieve application,
zeolite membranes and silica membranes. In general, silica membranes are developed primarily for
gas separation [11, 12]. However, some studies have shown that silica membranes coated on alumina
support could reject salt ranging from 92% to 99% [8, 10, 13-15]. However, one of the main obstacles
in using silica membranes for water purification is due to their hydro instability. To overcome this
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Abstract. Fluorescent chemosensors for the detection and measurement of metal ions,
especially for cations environmental interest such as Fe3*, Co?", Mn?", Cu?', and Zn?" are
actively investigated because it shows simplicity, high sensitivity and fast response. New
benzenyl derivative bearing pyridine group has been synthesized and studied as fluorescent
chemosensor for Zn?>" ion. Chemosensor N-{2-[(4-Dimethylamino-benzylidene)-amino]-
ethyl}-N'-pyridin-2-ylmethylene-ethane-1,2-diamine was synthesized by condensation of p-
dimethylaminobenzaldehyde, diethylenetriamine and o-pyridinecarbaldehyde and characterized
by FT-IR, 'H-NMR and elemental analysis (CHN). FT-IR showed the appearance of peak
azomethine (C=NH) at 1639.46 cm’!, pyridine (C-N) at 1591 cmand disappearance of NH;
peak at 3278.78 cm! after the condensation reaction in between aldehyde and amine. '"H-NMR
signal at 8.19 ppm, 3.12 ppm and 8.08 ppm was assigned to C=NH, N(CHz3), and C-N
respectively, confirmed the formation of N-{2-[(4-Dimethylamino-benzylidene)-amino]-
ethyl}-N'-pyridin-2-ylmethylene-ethane-1,2-diamine. The elemental analysis was found closed
to the theoretical value and the percent composition of A is 91.82%. Sensor A exhibits high
selectivity and sensitivity towards Zn*". Other metal ions such Cu?*, Fe**, Co?" and Ni** had no
such significant effect on the fluorescence. The detection limit of N-{2-[(4-Dimethylamino-
benzylidene)-amino]-ethyl}-N'-pyridin-2-ylmethylene-ethane-1,2-diamine for Zn** was 3.5 x
105 M. M. This sensor exhibits a very good fluorescence sensing ability to Zn>" over a wide
range of pH. Therefore it is capable of being a practical system for the monitoring of Zn?"
concentrations in real water sample.

1. Introduction

Zinc is the second most abundant transition metal ion in the human body, it plays an indispensable
role in various biological activities such as gene expression, neural signal transmission, regulation of
metalloenzymes, and DNA binding or recognition [1]. However, excessive amounts of zinc in human
cause many severe diseases such as Alzheimer’s disease [2], ischemic stroke [3] and epilepsy [4].
Hence it is very important to develop highly selective and sensitive chemosensors for the detection of
Zn*" in the environment as well as biological samples.

Owing to its essential roles in biological nutrition systems, the measurement of Zn*" is an active
field in analytical chemistry. Compared with numerous traditional analytical techniques, fluorescence
molecule sensor display high sensitivity, selectivity, simplicity, and tunability thus have been
developed as a powerful tool for detecting the trace amount of analytes. Chemosensors are commonly
composed of two parts, a receptor (recognition element) responsible for the molecular recognition of
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