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Octane Number Improvement of Gasoline
by Two Consecutive Reactions:

Part 1 Toluene-Methylcyclohexane as Reactant
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Abstract

Petroleum fuel demand, especially gasoline in the transportation sector, has continued to grow. Rapid
increase in energy consumption and inefficient use of energy could cause air pollution such as increasing
amount of carbon dioxide, particulate matters, soot and volatile aromatics. Therefore, a reduction of pollutants
in combustion processes has become more concerned. The EPA has forced the strong regulations to control the
gasoline quality. One of them is the reduction of aromatic content in gasoline and its value must be no higher
than 35%. Aromatic compounds normally have high octane number. The lower aromatic content in gasoline,
the lower octane number of gasoline is. This paper presents a strategy to reduce aromatics, but preserving the
octane number. The octane number is a number that indicates the knocking resistance of the gasoline engine.
The higher octane number, the higher the knocking resistance is. Octane number is different for each compound
and it depends on the molecular size and molecular structure. Although aromatics have high octane number,
they could cause adverse health effects. Therefore, aromatic contents must be reduced. Thus, this paper
presents a strategy to reduce aromatic by changing its molecular structure to iso-paraffin via two consecutive
reactions. It is evident that iso-paraffins have not only less adverse effects and harm but also higher octant

number and higher specific volume.

Keywords: gasoline, aromatics, octane number
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