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The value of y represents the oxidation state, and can be varied from y =1, which represents
the completely reduced polymer (leucoemeraldine), to y = 0, which represents the completely oxi
dized polymer (pemigraniline). When y = 0.5, the PANI is in emeraldine oxidation state. These
advantages make PANI an attractive material for application in several areas such as energy stor
age devices, light-emitting diodes, microelectronics, lightweight batteries and now in sensors, i.e
biochemical or chemical sensors. However, major problems related to successful utilization of
PANI such as its poor mechanical property and solubility remained unsolved. Therefore, sulfonic
acid was used as doping agent in order to improve the solubility of PANI. Good solubility is es
sential for a polymer in order to facilitate post synthetic processing.

Vue et al. (1991) discussed the effect of sulfonic acid group on polyaniline backbone. The
solubility of PANI is greatly improved by the presence of the -SO]' groups. In this study, three
sulfonic acids were used which are sulphuric acid, dodecylbenzene sulphonic acid (DBSA) and
camphor sulphonic acid (CSA). Sulfonic acid-doped PANI have been synthesized via oxidative
polymerization of aniline with ammonium persulfate as the oxidant at 5 °C. Synthesis and char
acterizations for sulphuric acid-doped polyaniline (SPAN), DBSA-doped polyaniline (DBSA
doped PANI) and CSA-doped polyaniline (CSA-doped PANI) have been reported in our previous
paper (Draman et al., 2004; 2006; 2008).

In the past, a variety of sensing material based on fluorescence quenching has been reported.
These include the use ofpyrene derivatives chemisorption layers (Fujiwara & Amoa, 2003), met
alloporphyrin complexes (Marco & Lanzo, 2000) and ruthenium complex entrapped in sol-gel
film (Musa et al., 2001) for O2 sensing. Chen et al. (2007) also reported that metal cation can be
used as sensing material based on fluorescence quenching concept. To our present knowledge, the
application of a simple concept that is fluorescence quenching of polyaniline and its derivatives
has not been used in optical sensor studies. In this study optical response of SPAN, DBSA-doped
PANI and CSA-doped PANI solutions upon exposure to oxygen gas are discussed.

Methodology

Polymer Solution Preparation

Polymer solution was prepared by dissolving 0.5 mg SPAN in 25mL dimethylformamide, DMF
(BDH Laboratory). The same procedure was followed for DBSA-doped PANI and CSA-doped
PANI.

Fluorescence Measurement

3 mL of SPAN solution was placed in quartz cuvette for all the fluorescence measurements
(Perkin-Elmer LS-55 Luminescene Spectrometer). O2 gas was allowed to flow at a constant rate
into the polymer solution. The fluorescent polymer was regenerated by using N2 gas after quench
ing with O2. The similar measurements were done for DBSA-doped PANI and CSA-doped PANI.

Results and Discussion

For SPAN solution, the maximum emission was observed at 363nrn when the polymer solution
was excited at 308nrn. As shown in Figure 2, the maximum excitation and emission spectra of
DBSA-doped PANI solution in DMF were observed at 313nrn and 373nm, respectively. Mean
while, CSA-doped PANI solution was excited at 313nm and the maximum emission was observed
at 395nm. The emission spectra of the polymer solutions were noticed to be a mirror image of the
excitation spectrum. This is probably due to the vibrational spacing in the ground state (So) that is
often similar to the first excited single state (St) for large molecule as discussed by Mehamod et
al. (2003). .
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