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Abstract
Ethyl ester hydrochloride of amino acid l-methionine 1 was converted to cationic monomers N,N-diallyl methionine ethyl 
ester hydrochloride 2 and hydrochloride salt of N,N-diallylmethionine 3. Cationic monomers 2 and 3 underwent alternate 
copolymerization with  SO2 in dimethyl sulfoxide to give terpolymers 4 and 5, respectively, both having ≈ 1:1 ratio of sulfide 
and sulfoxide motifs owing to O transfer from dimethyl sulfoxide to the S. The sulfide groups in 5 have been oxidized with 
 H2O2 to give polymer sulfoxide 6. In the presence of a small concentration of 35.2 µM (~ 11 ± 1 ppm) of each of the polymers 
4, 5 and 6, the inhibition efficiency against mild steel corrosion in 1.0 M HCl at 60 °C was determined to be 90.8, 98.7 and 
93.0%, respectively. The inhibition efficiency obtained from gravimetric weight loss was corroborated by the findings of 
potentiodynamic polarization and electrochemical impedance spectroscopy methods. Adsorption of polymer compounds 
onto the mild steel surface followed a mixture of chemisorption and physisorption processes and obeyed Langmuir, Temkin 
and Freundlich adsorption isotherms. The X-ray photoelectron spectroscopy, scanning electron microscopy and energy 
dispersive X-ray spectroscopy techniques further confirmed that the synthesized compounds formed a protective film onto 
the metal surface and prove it against further corrosion attack.
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Introduction

Mild steel has low carbon content (upto 0.3%), which is 
readily available, cheap and found huge applications in oil 
and gas industries due to its notably high mechanical proper-
ties [1]. It becomes very vulnerable with continuous use of 
acids in various industrial processes [2]. The use of inhibi-
tors is one of the most practical methods to protect mild steel 
from corrosion particularly in acid media. Different types 
of organic and inorganic compounds are widely explored as 
corrosion inhibitors for the protection of metal surfaces [3]. 
Organic corrosion inhibitors utilize the service of lone pair 

of electrons in heteroatoms to cover metal surface by the 
formation of coordinate-type bonds with the metal’s vacant 
d-orbitals. The increase in inhibition efficiency in the order 
O < N < S < P signifies the greater polarizability of the lone 
pairs in the third period elements, thereby making them bet-
ter inhibitors [4].

The inhibitor molecules usually interfere with anodic or 
cathodic reactions occurring on the metal surfaces to mini-
mize or eliminate corrosion process [5]. However, most of 
the synthetic inhibitors were found to be not only expensive 
but also toxic and cause health problems [6]. Therefore, it 
is an utmost demand of these days to replace the synthetic 
inhibitors by a cheap, non-toxic, most effective and environ-
ment friendly corrosion inhibitors.

Amino acids, which are biocompatible and biodegradable 
naturally occuring compounds, have been used in pharma-
ceuticals and biological applications for many decades [7, 
8]. Amino acids have been reported as effective corrosion 
inhibitors in different aggresive media [9–11]. Alanine and 
glycine were explored for inhibition of mild steel corrosion 
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