
Desalination and Water Treatment 
www.deswater.com
1944-3994/1944-3986 © 2012 Desalination Publications. All rights reserved
doi: 10/5004/dwt.2012.3066

*Corresponding author.

44 (2012) 190–196
June

A method of making an aqueous dispersion of polyaniline 
and inhibiting corrosion in cooling water

Hassene Brinis*, Mohamed El Hadi Samar
Department of Process engineering, Faculty of Engineering Sciences, Badji Mokhtar University, 
P.O. Box: 12 Annaba, 23000, Algeria
Tel. +213 661 884 401; Fax: +213 37327931; email: hassenebrinis@gmail.com

Received 24 June 2011; Accepted 22 November 2011

A B S T R AC T

The present study provides a process for the dispersion of polyaniline after its synthesis, to 
improve the solubility of the polyaniline in an aqueous medium in the presence of nonionic sur-
factant (fatty alcohol ethoxylate). The surfactant selected based on their chemical composition 
and their Hydrophile-Lipophile-Balance and the induced steric hindrance effect. The disper-
sion process was developed, and the polyaniline dispersion was characterized by the electrical 
conductivity and in the macroscopic phase boundary. The polyaniline dispersions have been 
studied for their possible use in such fi elds as a corrosion inhibitor. In our case, the corrosion 
inhibitor was employed in industrial cooling water, which contains hardness and operating at 
temperature of 41°C and pH of 8.7. The weight-loss and corrosion polarization resistance (corra-
ter system) methods were carried out to study the corrosion of carbon steel. Inhibition effi cien-
cies of nearly 80% have been observed even at as low concentration of 50 mg l−1.
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1. Introduction

The polyaniline was fi rst prepared in 1834 and redis-
covered by MacDiarmid in 1984. Until the date, the 
polymers have been investigated extensively for over 
100 y and attracted interest as a conducting material 
for several important reasons: the monomer is inexpen-
sive, the polymerization reaction is straightforward and 
proceeds with high yield, and polyaniline has excellent 
stability as shown by Allan MacDiarmid and leading 
researchers working on conducting polymers [1,23].

In the present study, the polyaniline was obtained 
by chemical methods found in the literature [2,20,21]. 
The obtained polymer (emeraldine salt) was charac-
terised by infrared and UV-Vis absorption techniques. 

The polyaniline besides their application in advanced 
technologies [3,4] can have a tremendous impact on 
control of corrosion either by way of using them as an 
inhibitor. The use of polyaniline as a corrosion inhibitor 
was limited because it has been considered as extremely 
poor solubility in aqueous systems; this is making an 
obstacle to use as a corrosion inhibitor.

Many works have been done on improving the solu-
bility of polyaniline, because of its low solubility in most 
common solvents and very tough to disperse due to high 
surface tension; the industrial application of polyaniline 
is limited. To improving its solubility in water and to pre-
vent dopant migration [5], polyaniline has been modi-
fi ed in the selfdoped form by introducing protonic acids 
into the side chains [6–10]. A different approach to obtain 
polyaniline soluble in some solvent is to produce colloidal 
polyaniline [11,12], and emulsion-polymerization [13].




