Accepted Manuscript

Some Hydrazine Derivatives as Corrosion Inhibitors for Mild Steel in 1.0 M
HCI: Weight loss, Electrochemichal, SEM and Theoretical Studies

M. El Azzouzi, A. Aouniti, S. Tighadouin, H. Elmsellem, S. Radi, B.
Hammouti, A. El Assyry, F. Bentiss, A. Zarrouk

PII: S0167-7322(16)30616-X

DOI: doi: 10.1016/j.mollig.2016.06.007
Reference: MOLLIQ 5914

To appear in: Journal of Molecular Liquids

Received date: 12 March 2016
Revised date: 20 May 2016
Accepted date: 5 June 2016

Please cite this article as: M. El Azzouzi, A. Aouniti, S. Tighadouin, H. Elmsellem, S.
Radi, B. Hammouti, A. El Assyry, F. Bentiss, A. Zarrouk, Some Hydrazine Deriva-
tives as Corrosion Inhibitors for Mild Steel in 1.0 M HCl: Weight loss, Electro-
chemichal, SEM and Theoretical Studies, Journal of Molecular Liquids (2016), doi:
10.1016/j.molliq.2016.06.007

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


http://dx.doi.org/10.1016/j.molliq.2016.06.007
http://dx.doi.org/10.1016/j.molliq.2016.06.007

Some Hydrazine Derivatives as Corrosion Inhibitors for Mild Steel in 1.0 M

HCI: Weight loss, Electrochemichal, SEM and Theoretical Studies

M. El Azzouzi!, A. Aouniti', S. Tighadouin®, H. Elmsellem?, S. Radit, B. Hammoutit, A.
El Assyry?, F. Bentiss®, A. Zarrouk™”

! LCAE-URAC 18, Faculty of Science, First Mohammed University, PO Box 717, 60 000
Oujda, Morocco.

2 Laboratoire d’Optoélectronique et de Physico-chimie des Matériaux, (Unité associée au
CNRST), Université Ibn Tofail, Faculté des Sciences, B.P. 133, Kénitra, Morocco.

% Laboratoire de Catalyse et de Corrosion des Matériaux (LCCM), Faculté des Sciences,
Université Chouaib Doukkali, B.P. 20, M-24000 El Jadida, Morocco.

Correspondence to: A. Zarrouk, E-mail: azarrouk@gmail.com, Phone.: +212 623 010 373.
Fax.: +212 536 50 06 03.

Abstract

The inhibition of mild steel corrosion in 1.0 M HCI by some hydrazine derivatives namely:
(1E,2E)-1,2-bis(thiophen-2-ylmethylene)hydrazine (PP2) and (1E,2E)-1,2-bis(1H-pyrrol-2-
ylmethylene)hydrazine (PP3) has been investigated using weight loss, electrochemical
studies, SEM and quantum chemical calculations. The results showed that PP3 is the best
corrosion inhibitor among the three compounds studied and the inhibition efficiency increases
with increase in concentration for all the inhibitors. The adsorption of inhibitor molecules on
mild steel surface was found to be spontaneous and obeyed the Langmuir adsorption
isotherm. Potentiodynamic polarization investigations indicated that the studied inhibitors
were mixed type inhibitors. Electrochemical Impedance Spectroscopic measurements show
that the inhibitors form an adsorptive layer on the metallic surface. Some of the inhibitors'
guantum chemical parameters are calculated with the DFT method at the B3LYP/6-31G(d,p)

level of theory. Among the calculated parameters, the LUMO energy, energy gap between the
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