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Abstract
Alkyd resins with long aliphatic chain in their backbone are not suitable for high-performance applications. To overcome 
this limitation of alkyd resins, their backbone structure is usually chemically modified. In this study, an alkyd resin was 
successfully synthesized from renewable resources, including itaconic acid and linseed oil. Subsequently, the unsaturated 
backbone of the alkyd resin was converted to oxirane ring through epoxidation reaction in the presence of hydrogen peroxide 
and acetic acid. The epoxidized alkyd (EA) resin backbone was modified with various amounts of 3-amino propyltrimeth-
oxysilane (APTMS) from 10 to 40 mol percent to enhance the anti-corrosive properties of coatings prepared from the alkyd 
resins. The structural elucidation of synthesized resins was described by physicochemical analysis and Fourier transform 
infrared and 1H nuclear magnetic resonance spectroscopies. The EA resin and APTMS-modified EA resin were cured by 
itaconic acid in 1:1 stoichiometric ratio on the equivalent weight basis. The differential scanning calorimetric and thermo-
gravimetric analysis results showed that thermal properties improved with increasing APTMS content. The cured coatings 
were characterized for their mechanical properties, chemical and solvent resistance, gel content, and water absorption. The 
corrosion-resistance performance of coatings was evaluated by electrochemical impedance spectroscopy and salt-spray test. 
It was observed that the highly cross-linked structure of the APTMS-modified EA coatings enhanced the corrosion protec-
tive property of coating films.
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Introduction

The commercially available resins in the market are pro-
duced from petroleum-based raw materials having limited 
resources. By the present fast rate of consumption, it is pos-
sible that the resources of petroleum-based raw materials 
are finished in the next few years. It is very helpful for us to 
try to find alternative materials based on natural resources 
with abundant availability before complete consumption 
of petroleum resources [1]. In this sense, researchers have 
worked for the last two decades to replace petroleum-based 
raw materials by naturally-based raw materials in coating 
industry. Vegetable oils with desirable properties, such as 
high purity, inherent biodegradability, fewer hazards, less 

risk in transportation, and low cost, are easily available in 
nature, and are considered as the most promising renew-
able raw materials [2, 3]. In addition, the US Department 
of Energy reported that itaconic acid (IA) is one of the top 
12 value-added chemicals and its molecule possesses two 
carboxyl groups and one carbon–carbon (C=C) double bond. 
It has the ability to polymerize by condensation and free-rad-
ical polymerization to synthesize the resins [4, 5]. In recent 
years, vegetable oils and itaconic acid have been utilized by 
numerous researchers to synthesize polyester [6], acrylic [7], 
epoxy [8, 9], alkyd [10], and polyester amide [11] resins for 
various applications, such as self-healing [12], flame retard-
ant [13], antimicrobial, and anti-corrosive [14] materials.

Vegetable oils have long aliphatic chains in the back-
bone, and due to them, it is found to be unsuitable for high-
performance applications. This limitation of vegetable 
oils has encouraged researchers to modify the backbone 
structure with additional functionality and to overcome the 
above problem. In this sense, Ionescu et al. have synthe-
sized a highly hydroxyl-functional polyol from castor oil 
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