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Abstract: A novel single-piece all-solid-state ion-selective electrode (SC/ISE) based on carbon-screen
printed is introduced, Polyaniline (PANI) is dissolved in a membrane cocktail that contains the same
components used for making a conventional ion-selective polyvinyl chloride (PVC) matrix membrane.
The membrane, having the PANL, is directly drop-casted on a carbon substrate (screen-printed-carbon
electrode). PANI was added to act as an intermediary between the substrate and the membrane for
the charge transfer process. Under non-equilibrium sensing mechanism, the sensors revealed high
sensitivity towards 2 4-dichlorophenol (DCP) over the linearity range 0.47 to 13 uM and a detection
limit 0.13 um. The selectivity was measured by the modified separate solution method (MSSM) and
showed good selectivity towards 2.4-DCP over the most commonly studied ions. All measurements
were done in 30 mm Tris buffer solution at a pH 5.0. Using constant-current chronopotentiometry,
the potential drift for the proposed electrodes was checked. Improvement in the potential stability
of the SPE was observed after the addition of PANI in the sensing membrane as compared to the
corresponding coated-wire electrode (membrane without PANI). The applicability of the sensor has
been checked by measuring 2,4-DCP in different water samples and the results were compared with
the standard HPLC method.

Keywords:  solid-contact ISEs; molecularly imprinted polymers (MIPs); chlorophenols;
2 A-dichlorophenol; neutral response mechanism.

1. Intreduction

Chlorophenols, a class of organic pollutants, have recently drawn considerable attention.
These organochlorine compounds have been classified as persistent organic pollutants (POPs) as well
as endocrine disrupting compounds (EDCs) [1=3], Due to their constancy in aquatic environments,
they can be released to either surface or ground waters as good as bottom sediments, 2,4-DCP has
been widely applied in the yield of various herbicides, pesticides, preservatives, and plant growth
regulators [4]. Most of the chlorinated phenols can be found and are ace lated in the } body
through the food cyde. They can cause felled effects such as faintness, itch, anemia, and cancer risk at
extremely low concentration levels [3,5]. After inhalation of 2,4-DCP, the respiratory tract is irritated
and this is harmful to the liver, kidneys and organs forming blood [69]. Long exposure to 2,4-DCP can

Materials 2019, 12, 2924; dot 10.3350/mal 2182924 www.mndpl.comfjournalimaterials
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Ab Potentiometri have a great influence on the determination of most various
‘MM trices. Therefore, efficlent and rew were introduced to
MMW(mm)anwnMﬂMmmMmNaDCwm

polymer (MIF) as sensory element. The MIF beads were synth d using th
thway, In which acrylamide (AAm), ethyl mdﬁ-«hayh.(mA),NaDC.M
mmmmmuumwmmmm
were fabricated using a coated screen-printed platform and the
mm-amau single-walled carbon nanotubes (SWCNTs) as an jon-to-
The hibited high sersitivity that reached 4.7 « 10+ M of near-
Nemestian slope (-60.1 + 0.5 mV/decade, r* = 0.999 (n= 5)). In addition, the sensors revealed high
mmmmmwmmummmm
accurate results over a long time. MIP ch was p mhu-l-fwum.-
Infrared (FT-IR) and a ing el ,sm.",‘k the interaction of NaDC with
serum albumin (SA), albumin is determined in human serum samples as human serum albumin
(HSA), which was collected from different volundeers of different ages and gender.

Keywonds: sodium deaxychalate (NaDC), molecular tmp d polymer (MIF), screen-printed ton
selective electrodes; single-walled carbon nanotubes (SWCNTs), human serum albumin (HSA)

1. Introduction
Sodium d chalate (NaDC) d (Figure 1) is considered as one of the bile acld malts

mwmmmaummma&-ﬂmm These bile salts have a
great biological role as an emulsifiers for different blological compounds in the body such as fat-
soluble vitamins in the intestine, bilirubin, cholesterol, and lecithin [1,2). NaDC has the steroldal
mmmwmmxﬂwmwhawmmna
a water-soluble compound that has a good acceptability for ph P
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