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Introduction

The conductive nature of polyaniline (PANI) 1Is risen from repeated With respect to Eq. (3), the plot of versus for the data obtained in the

conjugated double bound along with the doping process 2. According to the present work are shown in Fig. 1. The straight line of this figure approves

. . : explicitly that th Ing pr N I he Langmuir rption.
previous work 3, it was concluded that almost all the redox sites, consumed plicitly that the doping process can be dealt by the Langmuir adsorptio

. . _— . . Mor '
during the first oxidation peak in PANI voltammograms, were presented in the Oreover, Jin, and By, can be calculated from the slope and intercept

doping process. The aim of this work is experimentally confirming that the respectively, and are for series (1): 6.62 x 107 and 0.45, for series (11): .85

. . . : x 10 and 0.05. Therefore, it is resulted that the maximum adsorbed sites
doping process can be dealt as a separate Langmuir adsorption. In this regard,

the cyclic voltammetry method was applied on a thin PANI film in solutions do not change significantly; however, adsorption affinity decrease probably

with different concentration of hydrogen ions (H*) and anions (A"). due to the decrease of hydrogen Ions.
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A PANI film was electropolymerized on the surface of a gold electrode g 15 | S 15 R
1 I . ,..E ..'+
(1 cm?) in a conventional three electrodes cell with an Autolab PGSTAT g 10 e g 10 p
. . _ _ N S o5 | 9=00151x200335 | D gs | y=00146x+0273
302N. The obtained PANI film was immersed in electrolytes, containing & .'i R2— 0).0097 & . RZI=0.9945
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different chloride and hydrogen activities, presented in Table 1. Accordingly, S0 50 100 150 200 0 50 100 150 200
g @y (g Ay
solutions of series (1) were prepared by addition of different HCI
concentrations; while series (ii) by addition of the certain amounts of F, &b LEmg Ui ISOUmErT i 150 Sl @i e () Eme T
sodium hydroxide to a define HCI solution. Then, the cyclic voltammetry
was conducted between -0.2 and 0.4 V at the potential scan rate of 10 mV s Conclusion
1 Table 1 solutions with different chloride and hydrogen activities The assumption of doping DrOCess as a Langmuir adsorption for a PANI
() (i)
Solution . : - -
Ay dor & 8- thin film was experimentally approved. The values for 7., and B, obtained
1 12.9 12.9 129 129 _ o o _
7 75 75 103 129 for two sets of solution, indicate the significant role of hydrogen ion
j 4; 4; ;; g'g concentrations in the adsorption affinity. Moreover, the linearity of both

figures suggests the contribution of proton along with anion in the doping
Results and discussion

Process.
The doping process can be stated as follows:
Ox+A +H' =220A (1) References

where Ox represents the oxidize site, OA the adsorbed sites, H* the hydrogen 1. Le, T. H., Kim, Y., Yoon, H., Polymers, 2017, 9, 150.
ions and A- the anion. Moreover, the doping process can be considered as a 2. MacDiarmid, A. G., Epstein A. J., Faraday Discuss. Chem. Soc., 1989,
Langmuir adsorption if the experimental data are adopted the Langmuir 88, 317-332.
isotherms according to the following equation *: 3. Moghaddam, F. Z., Arefinia, R., J. Electroanal. Chem, 2020, 856, 113652.

a.a,- 1 TS 4. Farcas, M., Cosman, N. P, Ting, D. K., Roscoe, S. G., Omanovic, S., J.

A Badrmax Fmax (2)

Electroanal. Chem, 2010, 649, 206-218.
where and are the activity of hydrogen ion and anion, respectively; B,

reflects the affinity of ions towards the adsorption sites, 7" (mol cm) is the
surface concentration of adsorbed sites and /.., the maximum concentration

of adsorbed sites. /” was calculated from the charge pass during the first

@dation peak of the PANI voltammogram. / \ /




