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Abstract Effect of incorporating SiAlON nanoparticles

at different loading levels (0–12 wt%) on chemical resis-

tance of epoxy coating was investigated by immersion in

basic (Na2CO3, pH = 11) and salty (NaCl 3.5 wt%)

(environments at 85 �C for 60 days. Epoxy resin chemical

resistant coating grade based on bisphenol A was used with

polyamine hardener as a curing agent. In these testes,

surface morphology changes of the samples were studied

and compared owing to initiation and propagation of

cracks. Results indicate an enhancement in the epoxy

nanocomposite chemical resistance due to the addition of

small fraction of SiAlON nanoparticles. Samples containing

3 and 5 wt% of SiAlON nanopowders were considered as

optimum samples compared to all the other samples,

because they showed more resistances to initiation and

propagation of cracks and lower permeability in chemical

environment in comparison with neat resin and other sam-

ples. Also, epoxy coatings containing SiAlON nanoparticles

were successfully coated on steel substrates and corrosion

electrochemical behavior of these nanocomposite coatings

were characterized by electrochemical impedance spectros-

copy (EIS). The electrochemical monitoring of the coated

steel over 35 days of immersion in 3.5 wt% NaCl solution at

room temperature suggested the positive role of nanoparti-

cles in improving the corrosion resistance of the coated steel.
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Introduction

Admittedly, the reliability of metallic structures is often

reduced in a given environment by corrosion phenomena.

Since, epoxy resins have good chemical, mechanical and

adhesive properties, they have been widely applied in

corrosion protection systems. They are used as lining

materials or coatings to metallic materials or concrete

structures [1].

Epoxy coatings generally reduce the corrosion of a

metallic substrate subjected to an electrolyte in two ways.

First, they act as a physical barrier layer to control the

ingress of deleterious species. Second, they can serve as a

reservoir for corrosion inhibitors to aid the steel surface in

resisting attack by aggressive species such as chloride

anions [2]. Nonetheless, the successful application of

epoxy coatings is often hampered by their susceptibility to

damage by poor resistance to the initiation and propagation

of cracks [2]. Also, all polymers, especially epoxies are

osmotic to potentially corrosive species such as oxygen,

water and ions [3]. The pores in the cured epoxy coating

can assist the migration of absorbed water and other spe-

cies to the epoxy–metal interface, leading to the initiation

of corrosion of the metallic substrate and to the delami-

nation of the coating. Chemical structure of Epoxy resin,

hardener and additives such as inorganic fillers affect dif-

fusion of solutions into cured epoxy resin [1].

Organic–inorganic composites improve the interfacial

adhesion between polymer matrix and reinforcing material

since, organic matrix is relatively incompatible with inor-

ganic phase [4]. Stronger interfacial bonding will impart

better properties such as high modulus, strength as well as

resistance to tear, cracking, and corrosion to a polymer

composite [4]. Various ceramic particles, such as nanopar-

ticles of SiO2, Fe2O3, hallosite clay, TiO2 and nano-Al2O3
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