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TRACE ELEMENT ANALYSIS OF ALTERNATIVE FUELS USING ICP
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The trace element analysis of fuels, their impurities and additives has historically been important for production control to limit the possible emission of toxins, plan maintenance and test integrity of new fuels. Lead-based additives were used to improve the fuel combustion characteristics in motor vehicles and other machines. With recent environmental concerns becoming more prevalent, the focus has changed somewhat, and most lead-based additives, for instance, are now being phased out.

Global warming and it’s causes, are now intensely researched with a view to improving the carbon emissions and producing alternative, viable energy sources with a view to reducing man’s effect on the world’s climate. Alternative fuels and fuel sources such as electrically powered vehicles, wind power and fuel cells are becoming ever more prevalent but are unlikely to have significant impact on the world’s energy supply and emissions for at least another decade. Alternative fuels for motor vehicles, unlike fuel cells, are already readily available and have become increasingly important in engine management as well as emission control.

Bioethanol and biodiesel, which can be produced via several processes from various sources like recycled grease and waste cooking oil as well as renewable crops like corn or wheat. Renewable crops are more environmentally friendly and are CO2 –neutral since the original plant consumes as much CO2 in its growth as the fuel produces in combustion. Fuels produced with the above methods contain fewer impurities and can reduce the total impurity level in a blended fuel, sometimes removing the need for further treatment.

The petrochemical industry, as well as most other industries, wants fast precise analysis of their feed and final product to ensure smooth, efficient and cost-effective operation. Provided that a capable instrument is used, advanced modern ICPs can provide simultaneous analysis of all the required elements in alternative fuels in diluted form or by direct aspiration. Traditionally, interferences from plasma loading, carbon buildup and excess vapor in the plasma from high sample volatility can make organic solvents difficult to analyse. Minimising these problems by reducing sample uptake, using a modified or cooled spray chamber and the addition of oxygen can reduce the solvent loading and attendant interferences.

The analysis process can be optimized by making use of recent developments in ICP spectrometry with software enhancements, powerful solid-state generators and tailored sample specific introduction kits. The use of the solid-state, higher efficiency generator improves stability while reducing the interference effects of high solvent loading in the plasma. The analysis of pure bio-fuel is used for the purpose of showing the ease with which analysis can be optimized for the petrochemical industry.
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