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Determination of Trace elements in Biodiesel Fuel
using Inductively Coupled Plasma Optical Emission Spectrometry

Introduction

It is generally accepted that the world’s fossil fuel supplies have a finite lifetime and that at some
point it will be necessary to transition from the use of fossil fuels to other sources of energy. One
approach to this transition that is gaining acceptance involves the use of biorenewable fuels where
the feedstock is typically simple vegetation. In addition to being viable supplemental energy
sources, biorenewable fuels carry with them some environmentally important advantages such as
the feedstock regenerating themselves annually and consuming carbon dioxide from the atmosphere
as it grows.

Biodiesel is a renewable fuel produced from feedstocks such as soy, canola, mustard, sunflower,
coconut, palm and cottonseed oil as well as beef tallow, fish oils and waste vegetable oils. One
example of a common biodiesel product is “B20” which is a blend of a blend of 20% biodiesel and
80% petroleum diesel.

In addition to the environmental benefits mentioned above, biodiesel carries with it a number of
secondary advantages, such as:

e Reduction of toxic exhaust emissions — lower hydrocarbon (HC), carbon monoxide (CO)
and particulate emission (PM)

Lower toxicity than petroleum diesel

Faster biodegradability — approximately 4 - 5 times faster than petroleum diesel

Higher flashpoint than petroleum diesel — 150°C vs. 70°C

Can be used in diesel engines with little or no modification

Biodiesel is manufactured by reacting the oil or fat under heat with an alcohol in the presence of a
catalyst to give the mono-alkylesters, which is the biodiesel, and glycerol. The process is called
“transesterification”. Typically, methanol is used as the alcohol and sodium or potassium hydroxide
as the catalyst.

Since the presence of contaminants in fuel can lead to operational problems (see Table 1), the
American Society for Testing and Material (ASTM) has developed a standard to which pure biodiesel
(B100) can be tested. The ASTM Standard is D-6751, which is shown in Table 2.
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