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a b s t r a c t

A triphenylphosphonium based ionic liquid containing a long hydrophobic alkyl-chain (designated as
DTPPB) was evaluated as a potential corrosion inhibitor for mild steel (MS) in 0.5 M H2SO4 solution.
Inhibition efficiency and adsorption behavior of DTPPB was determined by performing the experimental
analyses were carried out at the different concentration and temperature. Corrosion inhibition effective-
ness of DTPPB was determined experimentally using electrochemical and surface analyses (SEM-EDX and
AFM). Polarization studies showed that DTPPB acted as a mixed-type inhibitor. Inhibition effectiveness of
DTPPB increases with increasing its concentration. The potentiostatic polarization study revealed that
passivation was perceived at lower DTPPB concentrations. The Nyquist plot of impedance is expressed
mainly as a depressed capacitive loop with different concentrations. Self-organization of the chains
and tail groups to form a coherent hydrophobic film that serves as a barrier for the transport of water,
oxygen, and corrosive ions to the metal surface. In addition to the electrochemical studies, surface mor-
phology analyses provided strong evidence for the existence of inhibitor film over the MS surface and
their results were supported by the computational data.

� 2021 Published by Elsevier B.V.

1. Introduction

In a modern business, technology and industrial failures due to
corrosion cannot be tolerated, especially thosewhere personal inju-
ries, fatalities, unscheduled shutdowns, and environmental contam-
ination are concerned. So, corrosion control at the stage of designing
and at the operational phase are the needs of the times [1–5].
Recently, among various practical methods such as cathodic and
anodic protection, alloying as well as coating, etc. the utilization of

inhibitors has shown the most effective method to ensure metal
against acid corrosion. Thecorrosionpreventionvia inhibitorsmeth-
odshasgainedmoreadvantageawing to suitableprocess, simplicity,
and economic viability [6–9]. The structural feature of themolecule
containing the atoms such as phosphorus, sulfur, oxygen, nitrogen,
andmultiple bonds or aromatic rings has beenwidely accepted cor-
rosion inhibitor as they facilitate the adsorptionon themetal surface
in various media. Thus, the corrosion inhibitive efficiency of an
organicmolecule on themetals is considerably influenced by factors
such as the geometry of the molecule, side chain, group, and atoms
present in the structure. Advantages and shortcomings of using ionic
liquids as corrosion inhibitors for different corroding systems are
describedbyVermaet al. [10]. Recently, the pursuit of a suitable cor-
rosion inhibitor has attracted research on the inhibitor compounds
[11–13].

It has been reported that phosphonium showed surface-active
properties through the hydrophobic and hydrophilic groups
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