Accepted Manuscript

Title: Kinetics of corrosion inhibition of aluminum in acidic
media by water-soluble natural polymeric
chondroitin-4-sulfate as anionic polyelectrolyte inhibitor

Authors: Refat M. Hassan, Samia M. Ibrahim, Hideo D.
Takagi, Suzan A. Sayed

PII: S0144-8617(18)30330-8
DOI: https://doi.org/10.1016/j.carbpol.2018.03.066
Reference: CARP 13416

To appear in:

Received date: 20-12-2017
Revised date: 25-2-2018
Accepted date: 19-3-2018

Please cite this article as: Hassan, Refat M., Ibrahim, Samia M., Takagi, Hideo D.,
& Sayed, Suzan A., Kinetics of corrosion inhibition of aluminum in acidic media
by water-soluble natural polymeric chondroitin-4-sulfate as anionic polyelectrolyte
inhibitor.Carbohydrate Polymers https://doi.org/10.1016/j.carbpol.2018.03.066

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.


https://doi.org/10.1016/j.carbpol.2018.03.066
https://doi.org/10.1016/j.carbpol.2018.03.066

Kinetics of corrosion inhibition of aluminum in acidic media by water-soluble natural
polymeric chondroitin-4-sulfate as anionic polyelectrolyte inhibitor

Refat M. Hassan®*, Samia M. lbrahim®, Hideo D.Takagi¢ ,Suzan A. Sayed?

%Chemistry Department, Faculty of Science, Assiut University, Assiut 71516, Egypt.
®Chemistry Department, Faculty of Science, Assiut University, New Valley Branch, El-

Kharja 72511, New Valley, Egypt.

“Department of Chemistry, Graduate School of Science, Research Center for Material Sciences, Nagoya
464-01, Japan.

“Corresponding author. Tel.: +201227319979; fax: :+20882342708
E-mail address: rmhassan2002@yahoo.com (RMHassan)

Research Highlights
e Corrosion inhibition has been studied using both gasometric and weight loss
techniques.
e Study the influence of various inhibitors for Al corrosion in both acidic and alkaline
solutions.
e Geometrical structure of the inhibitor, concentration of the corrosive medium, and the
temperature were examined.

e Elucidation of a suitable corrosion mechanism.

ABSTRACT

Corrosion inhibition of aluminum (Al) in hydrochloric acid by anionic polyelectrolyte
chondroitin-4-sulfate (CS) polysaccharide has been studied using both gasometrical and
weight-loss techniques. The results drawn from these two techniques are comparable and
exhibit negligible differences. The inhibition efficiency was found to increase with increasing
the inhibitor concentration and decreased with increasing temperature. The inhibition action
of CS on Al metal surface was found to obey both of Langmuir and Freundlich isotherms.
The factors affecting the corrosion rates such as the concentration and geometrical structure

of the inhibitor, concentration of the corrosive medium, and the temperature were examined.
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