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Abstract : New conducting polymers containing heterocyclic ring with carbazole, EDOT and
benzobisthiazole were synthesized and characterized by organic spectroscopic methods.
Potentiometric ion—selective membrane electrodes (ISMEs) have been extensively used for ion
analysis in clinical, environmental, and industeial fields owing to its wide response range (4 to 7
orders of magnitude), no effect of sample turbidity, fast response time, and ease of miniaturization.
Considerable attention has been given to alternative use of room temperature vulcanizing
(RTV)—type silicone rubber(SR) owing to its strong adhesion and high thermal durability.
Unfortunately, the high membrane resistance of SR—based (ISMs)(2 to 3 higher orders of magnitude
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compared to those of poly(vinyl chloride)(PVC)—based ones) has significantly restricted its

application.

new conducting polymer into the SR—based ISMs

Herein we demonstrate a new method to reduce membrane resistance via addition of

Keywords * Chemical Sensor, Conducting Polymer, Stability, Electrodes
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Fig. 1. The synthetic conducting polymer (CP)
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Fig. 2. Thermogravimetric spectrum (TGA;
No;10/min) of CP
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Fig. 3. UV—vis spectrum of CP in CHCl3
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Table 1. Potentiometric properties of potassium ion—selective membrane electrodes prepared with

different polymer matrix.

Pol Slope, [Detection limit] Selectivity coefficient,” Noise level,| Stabilizing
olymer typel nv/decade| (log a'), M M7 = | M = M = M = M = tmV/s | time, min
Na* Li* NH,* Ca’* Mg?*
PVC 56.9 —5.61 —4.03 -4.13 —2.18 —4.49 —4.51 0.067 34.8
SR 56.7 —5.62 -4.19 —4.36 —2.03 —4.76 -4.93 1.407 47.9
SR with CP1 57.5 —5.62 —4.14 —4.30 —1.92 —4.84 —4.94 0.105 24.8
EEy ol AeA 7 A= AdEAde 5 ) g4 &5 9 o]=)& IUPAC (International

A Feolw4r o] (Na*, Li*, NH', Ca®", Mg*")
I A S A

1200

200
e
=
R~ 600

300 | (b)

(@)
o ; : : ‘
o 300 600 900 1200
Z', MQ

Fig. 4. (Color online) Impedance spectra for
all—solid—state potassium ISMs based
on a SR matrix (a) with and (b)

without CP. Frequency range =
100,000 - 0.01 Hz. Edc = the
open—circuit potential (0.2 V).

Background solution = 0.1 M KCI.
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Fig. 5. (Color online) (a) Planar—type

multi—array electrodes screen—printed
on an alumina plate. (b) Dynamic
response and calibration curves (inset)
of potassium ion (K+)— selective
membrane electrodes doped (a) with
and (b) without CP.
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