Gassing up the Spitfire with Jet-A. Image Credit: Flickr user Joe A. Kunzler (CC by 2.0)
Ever put diesel in your car by accident? It’s not an easy mistake, but people still figure out ways to do
it—the car will cut out after a few miles, at which point the unlucky driver will need to hire a

professional to drain their tank, lines, and injectors. But so long as the vehicle isn’t on a highway,
there’s little risk of injury.

It's a different story in aviation. Planes don’t get to pull over to the shoulder and pop the hood if
there’s a problem, and pilots who put diesel fuel, Jet A, or even ordinary automotive gasoline
(MoGas) in their tanks could quite literally fall out of the sky. This is, of course, why refineries
follow ASTM standards? that govern the coloration of aviation gasoline (AvGas).

But because the petrochemical industry has standardized the dyeing process, AvGas of any grade or
shade must pass rigorous quality control before leaving the refinery. Your samples must be
subjected to spectrometric testing to ensure the dyes have produced a solution within the color
ranges identified by ASTM and upheld by the Federal Aviation Administration?. Since this process is
so critical, it’s important to invest in the right equipment.

Color Quality Control at the Refinery

Due to the extra steps needed to ready it for high-performance aircraft piston engines, AvGas is
already difficult and costly to produce2. Trouble in the quality control stage can cause you to lose
your return on a particular batch entirely.

Spectrophotometric testing can help identify simple problems, such as the wrong dye color mixed
with the wrong fuel batch. It can also hint at more complex issues—if the correct dye still results in
the wrong color solution, you might need to search for problems at an earlier stage of production,
whether impurities in the antioxidants used to improve stability, incorrect lead additive proportions,
or inaccuracies in the distillation, alkylation, or isomerization phases of your process.

But problems can also arise from improper equipment, or from operator error, so quality control
engineers must ensure that both their equipment and their processes are chosen correctly.
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Since AvGas is a mostly transparent liquid, transmittance spectrophotometry is generally the most
effective method of assessing its color. Engineers must choose spectrophotometers rated to
correctly identify the color of transparent liquids, such as HunterLab’s UltraScan VIS
Spectrophotometer or other machines capable of quantifying transmittance measurements in color

space coordinates. Using standard illumination settings, such as D65 daylight, and standard sample
containers, will ensure consistent readings batch-to-batch.
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The Robinson R44 uses AvGas instead of Jet A. Image credit: Flickr user Aleksander Markin.
AnekcaHgp Map. (CC by 2.0)

Spectrophotometers Keep Planes Flying

The ramifications of using incorrectly labeled AvGas are severe, both for the end user and the
refinery. The piston planes which rely on AvGas are typically smaller or older than the turbine-
powered aircraft that burn jet fuel—they tend to fly slower, lower, and in more remote areas. Filling
up with an incorrectly labeled fuel could cause engine issues that these pilots don’t have the time,
training, or experience to respond to. In fact, general aviation results in 22.43 fatalities per flight
hour, compared to just 4.03 for airliners?.
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A Cessna prepares for takeoff. Image Credit: Flickr user Timothy Wildey. (CC by 2.0)

While pilots face the most direct risk from incorrectly colored AvGas, refineries share the danger.
The legal liabilities of selling incorrectly colored gas extend not just to the unfortunate pilots who've
actually experienced an accident, but to every pilot put at risk by the bad batch. The liability also
includes all airports who purchased the gas and all distributors who transported it. Such compound
liability could drastically impact your bottom line, without even taking into account the reputational
damage that could drive customers to competing refineries.

There’s little room for error in the world of general aviation—not just for the pilots, but for all
upstream industries. Refineries must be certain their color control procedures result in the correct
grades of AvGas being dyed the correct shades. To do any less is an unacceptable risk.

HunterLab is a leading manufacturer of spectrophotometers for the petrochemical industry,
providing the tools, training materials, and support necessary for you to stay competitive. Get in
touch to learn how we can help keep your processes compliant with ASTM standards.
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