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Effects of Nickel Alloys in Fuel Tank Coating Materials
on Oxidation Stability of Biodiesel
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Abstract

Biodiesel is an alternative fuel that has been promoted as a renewable substitute for petroleum-
based diesel. Biodiesel is generally produced by transesterification processes. Given its characteristics
that closely resemble those of diesel, biodiesel can be utilized in low-speed diesel engines without any
modifications, or blended with diesel for high-speed diesel engines. However, since biodiesel is produced

from natural feedstock, it can be oxidized easily. Oxidized biodiesel can result in reduced quality and
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consequently lead to problems, such as clogging in nozzles and fuel supply systems and corrosion in fuel

tank when used in an engine. This study investigates the effects of Nickel alloys, which can be used as

corrosion-resistant coating materials in fuel tanks, on the oxidation stability of biodiesel. Specimens from a

low-carbon steel fuel tank were coated with Nickel alloys and immersed in neat biodiesel at a controlled

temperature. The changes in oxidation stability of biodiesel were monitored. The findings of this study can

be incorporated into the development of biodiesel fuel tank coating materials that can improve the

corrosion resistance while minimizing the effects on the oxidation stability of biodiesel, ultimately

contributing to move effective utilization of biodiesel in engines.

Keywords: Biodiesel, Nickel Alloys, Oxidation Stability
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Properties of B100 Method Value
Methyl Ester Content (%wt.) EN 14103 97.32
Density (g/cms) ASTM D 4052 0.87

Kinematic viscosity

@40°C (mm2/s) ASTM D 445 4.48

Flash Point (°C) ASTM D 93 183.00
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Oxidation Stability (Hour) EN 14112 53.70
Acid Value (mg KOH/g) ASTM D 664 0.29

Gross Heat (MJ/kg) ASTM D 240 39.3

Cloud Point (°C) ASTM D 2500 20.00
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