Preparation and Properties of Anticorrosive
Electroactive Castor Oil-Based Polyurethane Coatings

Reza Gharibi'" and Hamid Yeganeh?

1. Department of Chemistry, Kharazmi University, P.O. Box: 15719-14911, Tehran, Iran
2. Department of Polyurethane and Advanced Materials, Faculty of Polymer Science, Iran Polymer
and Petrochemical Institute, P.O. Box: 14975-112, Tehran, Iran

Received: 16 January 2017, accepted: 20 June 2017

ABSTRACT

reaction of epoxy-terminated castor oil-based polyurethane prepolymers

with an appropriate amount of an amine-terminated aniline trimer oligomer
(AT). A non-electroactive polyurethane coating was prepared by replacing AT with
1,6-hexamethylene diamine (HDA) as a curing agent. The chemical structure of
prepared coatings was fully characterized by a conventional spectroscopic method
and their physicochemical properties including chemical resistance, hardness and
adhesion strength were also evaluated. The electroactivity behavior of the prepared
coatings was confirmed by cyclic voltammetry technique. The corrosion protection
properties of electroactive and non-electroactive coatings (MS) were both measured
by Tafel polarization technique and electrochemical impedance spectroscopy (EIS).
Keywords: According to the Tafel result, a considerable reduction in corrosion current (I ) and
a more positive shift in corrosion potential (E_ ) were detected for electroactive
polyurethane-coated MS in comparison to those for bare and as well as non-electroactive
polyurethane-coated MS. The EIS result indicated higher pore resistance (Rp) and
consequently higher corrosion protection for electroactive coating in comparison to
non-electroactive polyurethane-coated MS. The higher chemical resistance, hardness,
and adhesion strength were recorded for electroactive polyurethane coating. Based on
recorded data, it was revealed that the prepared electroactive polyurethane coatings
not only could prevent the intrusion of corrosion spices onto the metal surface like a
hydrophobic polymer coating, but also could enhance corrosion protection efficiency
through redox reactions of their oligoaniline moieties with the metal surface.

ﬁ n electroactive polyurethane coating was prepared through ring opening
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