
Gasoline Working Conditions in Various Aspects

Jennifer Florence*

Department of Chemical Engineering, The University of Western Australia, Crawley, Australia

DESCRIPTION
When it comes to gasoline, octane is the most talked-about
attribute. It is  no surprise,  given that the consumer's sole option
is to choose the octane of gasoline, aside from the station from
which to purchase it. People look at the octane stability of 87
and 93 octane pump fuels versus racing fuels in this post, as well
as what you can do to prevent octane loss in fuel.

In order to delve more into stability difficulties, it is  necessary to
first review what octane is. Octane is usually displayed as a
number at gas stations in the United States, ranging from 87 to
93 [1]. The Anti-Knock Index is the name given to this value
(AKI). The average of the Research octane number (RON) and
the Motor octane number (MON) is known as AKI (Totten).

Engine knock is caused by spontaneous combustion, and it can
swiftly harm an engine [2]. Because different engines expose fuel
to varied amounts of pressure and heat, octane ratings are
significant. To eliminate knock and enable reliable running,
engines must use the correct octane gasoline.

The vapor pressure of gasoline is an important feature of its
stability. The amount of pressure that builds up inside a sealed
fuel container when the fuel is heated to 100°F determines this.
A higher vapor pressure indicates a larger concentration of low
boiling point hydrocarbons that evaporate at temperatures below
100°F. In cold weather, pump fuels with high (12 pound/square
inch, psi) vapor pressures are utilized to avoid engine starting
problems caused by low temperatures. In hot weather, pump fuel
pressures are limited to 7.8-9 psi, depending on the county and
state. The vapor pressure can be maintained for lengthy periods
of time if stored in a vapor-tight container. Within a few days,
fuel exposed to the environment might lose light components.
The fuel might get stale over time as the vapor pressure drops.
Stale fuel does not evaporate as quickly as fresh fuel, resulting in
a rough engine idle and difficult starting. Butane is a volatile
gasoline component that can be utilized to adjust vapor pressure
depending on the season. Butane concentrations are higher in
cold weather fuel [3]. Butane has a high blending octane value,
which makes it easier for producers to meet their octane goals.

Butane's biggest disadvantage is that it boils at 32°F. Unless the
daily temperatures are below freezing, butane can start to
evaporate if the fuel tank is released to the atmosphere. As a
result, cold-weather fuel is more prone to vapor pressure loss and
octane loss.

Fuels with an octane rating of 87 are less refined and contain
more volatile hydrocarbons [4]. These unstable components
react over time in storage to generate gums, varnishes, and lower
octane hydrocarbons. As a result, the octane of 87 octane fuels
can degrade within months, especially when kept in less-than-
ideal conditions. Fuels with a 93 octane rating are refined and
contain more stable hydrocarbons. These long-lasting
hydrocarbons can last up to three times longer than 87 octane
gasoline. Even with adequate storage, 87 octane gases can begin
to decay after three months, whereas 93 octane fuels should last
closer to nine months before visible degradation. Keep in mind
that even 93 octane fuels are subject to octane loss and vapor
pressure reductions due to butane evaporation.

In contrast to the pump gas sector, where cost dictates the
majority of refining decisions, octane stability in racing fuels is
substantially different because fuel quality is valued more than
production cost. Consistency is an important aspect of any good
race fuel. Race fuels have a high octane rating to allow for higher
compression ratios and boost levels. Pure chemical components
are blended with highly refined gasoline to obtain high octane
and uniform composition. When properly kept, the components
used in Sunoco race fuels are extremely stable and can keep
octane for up to two years. Our unleaded, leaded, ethanol-free,
and ethanol fuels have all passed octane stability tests. Chemical
components that boil at roughly 80°F are used to solve the
butane vapor pressure problem. Because of the greater boiling
point, vapor pressure drops will be less prevalent until the fuel
reaches temperatures beyond 80°F.

MMT is found in several high-octane unleaded fuels, such as 260
GT Plus and Sunoco EVO 10, as well as octane boosters. MMT
is an excellent octane booster that is safe for oxygen sensors and
catalytic converters, making it perfect for current vehicles. Please
be aware that sunshine degrades this additive, and it can lose all
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of its octane-boosting abilities within minutes of exposure.
MMT that has degraded will settle to the bottom of the
container as a rusty substance that can block gasoline lines and
filters [5]. As long as the fuel is not exposed to UV radiation, the
additive will remain stable. The only Sunoco race fuels that
contain MMT are Sunoco 260 GT Plus and Sunoco EVO 10,
Sunoco 260 GT Plus and Sunoco EVO 10 are MMT.

The storage conditions have a significant impact on octane
stability. Proper storage can keep octane for years, but incorrect
storage can deteriorate fuel and diminish octane in weeks.
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