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Analysis of Ethanol Content in Different Brands of Gasoline
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Results

All brands of gasoline will be close to about ten 
percent ethanol, with Shell, Chevron, and Exxon-Mobil 
having the lowest due to their focus on patented ethanol 
substitutes for increasing octane.
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Three samples of gasoline each were collected from 
Costco, Arco, Exxon-Mobil, Chevron, and Shell. To test 
the samples for ethanol, an ethanol assay kit is an 
option, but hydrocarbons interfere with readings. To fix 
this, the ethanol and other hydrophilic substances in 
gasoline had to be isolated using water extraction. This 
technique also served to dilute the amount of ethanol to 
a measurable amount of 1000 times. Since the test was 
done in a UV spectrophotometer at 340 nm, the 
samples were prepared directly in cuvettes. First, 0.1 
mL of the diluted sample was added to the cuvette, then 
1 mL of water on top. Following was 0.2 ml of a 9 PH 
buffer, 0.2 ml of NAD+, 0.05 ml of Aldehyde 
dehydrogenase. The cuvettes were then vortexed to 
thoroughly mix the solution and a reading was taken 
after 2 minutes of sitting. Then, 0.02 ml of Alcohol 
dehydrogenase was added. A final reading was taken 
five minutes after. The ethanol standard for gasoline 
done by ASTM allows for 87 octane unleaded gasoline 
to contain a maximum of 10 percent ethanol. The 
results were compared to this standard.

The results of the experiment indicate that the 
more widely advertised brands of gasoline tested 
(Exxon-Mobil, Shell, and Chevron) contained the 
least amount of ethanol by volume. Therefore, it is 
recommended that consumers purchase from these 
companies if faced with a choice.

Recently, you may have again been faced with which 
grade of gasoline you wanted when you last refueled 
your car. You could have chosen standard for basic 
vehicles or premium for luxury and higher end vehicles. 
Each choice ranged from octanes of 87 to 93 here in 
California. Octane refers to the antiknock performance 
of gasoline, which is its ability to resist detonation and 
preignition. Knocking on the engine refers to the 
premature combustions that harm both the motor and its 
efficiency, which translates to poor fuel economy and 
lower horsepower and torque. To combat the problem of 
knocking on the engine, gasoline companies use 
additives to increase their octane number (1).

One of the most common additives is ethanol due to 
how affordable and clean it burns (4). However, ethanol 
promotes the growth of Acetobacter, a type of bacteria 
that secretes corrosive acids. These acids corrode the 
metal in the fuel lines, fuel injectors, and other vital 
components of the internal combustion automobile (4). 
Ethanol is also extremely hydrophilic, which means that 
it easily attracts water, which is also harmful to engine 
components (2). In general, the less ethanol in gasoline 
with a set octane, the better. 

The experimental error in the first test was 
considerable, making the results for the most part 
inconclusive. The causes of the failures were found to 
be ethanol evaporation in storage, liquid handling, and 
reaction timings. A new set of identical samples was 
then retested. Once accurate data was collected, all 
samples were under 10 percent, the legal limit, but 
still fairly close. The results show that the ethanol 
content is ranked as follows (least to greatest): 
Exxon-Mobil, Shell, Chevron, Costco, and Arco. The 
findings indicate that the companies who advertise 
their patented octane aids have the least ethanol, and 
therefore are the least harmful to engine components. 
The results largely support the original hypothesis. 

● Computer with Excel
● Megacalc Data Analyzer
● UV Spectrophotometer
● Square 3 ml Cuvettes 
● Cuvette stand
● 5x 1.5 mL Gas Samples
● Fireproof Case
● Vortex Mixer
● P1000 Micropipette
● P20 Micropipette
● P1000 Micropipette Tips 
● P20 Micropipette Tips
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Materials
● Hydrocarbon Separator 
● Latex Gloves
● Parafilm
● Fume hood
● 1000 ml flask
● 500 ml beaker
● Ethanol Quantification Kit:

○ 9pH buffer
○ NAD+
○ Aldehyde dehydrogenase
○ Alcohol dehydrogenase
○ Ethanol standard
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Abstract
At the pump, users are faced to choose what grade, or octane, of fuel should go in their automobile. Auto manufacturers give recommendations regarding what octane of fuel should be used. Octane is very important in fuels 

because it affects how fuel burns in our engines. In this study, differences of ethanol, an octane aid, were studied in prominent gasoline companies. Ethanol is, in general, harmful to engines, so little amounts are to be desired. To 
find ethanol content, gasoline samples from different gas stations were prepared by first isolating the ethanol in water, so that it is the only octane booster present in testing. To find percents, the isolated samples were added the 
contents of an ethanol assay kit. The changes in ultraviolet absorbances were then measured and inputted from a UV spectrophotometer. The contents were calculated using Megazyme’s Megacalc excel program. The results 
indicate that all samples were near ten percent, with Exxon-Mobil having slightly less than the others. 

Fig. 10: Interim run with considerable experimental error.

Fig. 11: Final  run with error corrected.

Fig. 12: Interim run graphed against final run.

Table 1: Statistical analysis of final run; includes average (graphed), 
standard deviation (graphed), and percent deviation.

Discussion

Further Work
Further work can include a high performance liquid 

chromatography (HPLC) analysis of different 
additives. pH could also be tested for using similar 
extraction techniques from this experiment and 
testing with a pH probe. Lastly, anticorrosion agents 
and antibacterial substances can be tested for 
effectiveness in a professional setting.

Sample Chevron Shell Arco Exxon-Mobil Costco

1 8.73 7.70 9.06 7.28 9.39

2 8.57 7.38 9.31 7.44 9.15

3 8.30 7.23 9.71 7.38 9.27

Average 8.53 7.44 9.36 7.37 9.27

Standard 
Deviation

0.22 0.24 0.33 0.08 0.12

Percent 
deviation

2.55 3.27 3.54 1.08 1.31
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Fig. 5: Extracting 
ethanol from gasoline

Fig. 8: Inserting 
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Fig. 9: Pipetting gasoline 
into 499.5 ml of water for 

extraction

Fig. 6: Contents of 
ethanol assay kit

Fig. 7: Vortexing 
cuvette for thorough 

mixing

Fig. 13: Inputting data 
into Megacalc.

Purpose
The purpose of this study is to compare the 

amount of ethanol in different brands of gasoline. The 
results will indicate which brand consumers are 
recommended to purchase to increase the longevity 
of their engine components. 


