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Does Fuel Additive mixed with Gasoline affect its burning speed on the water’s surface?

Have you ever wondered how long it takes to burn off fuel spills in our waterways? In

this experiment I will be testing to see if a boat fuel additive (STA-BIL 22294 Fuel Stabilizer, 4

FL oz.) mixed with 87 octane gasoline impacts how fast it burns on the water’s surface. I

hypothesize that the fuel additive will help the fuel burn off quickly and decrease the amount of

damage done to the marine environment, because of the additive’s effects when added to fuel and

what it contains.  I am interested in this because research states that gasoline “tends to float on

top of the water and affects those plants or animals that spend their time on or at the surface”

(California Department of Fish and Wildlife, 2015, para. 6). This is especially harmful to marine

life that lives at the surface of the water, “such as amphibian eggs that float near the surface”

(California Department of Fish and Wildlife, 2015, para. 6). This topic is important because if

adding a fuel additive makes fuel burn faster it could limit the amount of heat created while

burning the spilled gasoline, heating the water less (Virginia Department of Health, 2021).

Another reason this experiment is important is because gasoline with an additive could burn off

faster than gasoline alone which could help the environment when spills occur limiting the

amount of damage done to the ecosystem. Additionally, fuel additives can help keep your engine

and your fuel in good condition, this is important to many boaters who want to take the best care

of their boats, which may also be the best choice for the ecosystem (Hendricks, 2019).

Method

A commonly used method, known as the scientific method, was used to carry out this

science project.  This experiment tested to see if a boat fuel additive ( STA-BIL 22294 Fuel

Stabilizer, 4 FL oz.) mixed with 87 octane gasoline impacts how fast it burns on the water’s

surface. I hypothesized that the fuel additive would help the fuel burn off faster and decrease the
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amount of damage done to the marine environment, because of the additive’s effects when added

to fuel and what it contains.

Materials

There were many materials used to conduct this experiment. In this experiment I used:

1⁄4 of a gallon of 87 octane and STA-BIL 22294 Fuel Stabilizer 4 fl. oz. ( gasoline additive ), to

see if additive in fuel impacts the burning time compared to just 87 octane gasoline on its own; 2

Rienar White 3 mL. pipettes, to accurately measure how much gasoline or gasoline with additive

was put on the water; 2 YunTuo safety goggles, to protect the eyes from getting gasoline

splashed in them; 2 Coveralls, to protect your clothing from gas splashes and stains; 2  Lanon

Nitrile Chemical Resistant Gloves, X-large and large, to protect your hands from touching

gasoline; 1 mask, for limiting the amount of fumes breathed in by the assistant lighting the

gasoline on fire; 4 Pyrex Griffin Borosilicate Glass beaker, 600mL, to hold the different liquids

tested (mixed gas/ with additive, gas, and two filled with water to drop 3mL of each liquid in);1

lighter, to burn the gas with additive and the gasoline on the water’s surface; 1 Young4us Glass

Stirring rod, 12in long and 5 mm diameter, to mix the additive with the gas in a separate beaker

than the water; 1 MyChron Didax timer/stopwatch, to time the flame’s burn time ( when it

caught fire, and when it went out); 1 Logbook, and 1 google sheet; to record data in charts and

graphs; 1800 mL of Fresh water; to burn the gasoline on top of; 2  Omorfieer elastic edge mesh

disposable invisible hair net, 30in., to keep the hair out of the face area; 1 assistant, to help time

the burning speed and lighting of the gas; 1 iphone 11 camera, for all of the project pictures. A

chromebook to access my logbook and google sheets)
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Procedures

Many procedures were followed during this experiment. First, you have to prepare your

materials before starting the experiment. Next ,put on all of the proper PPE: safety goggles,

coveralls, gloves, and hairnets to avoid the gasoline coming into contact with the skin during the

experiment. Then, start the experiment by labeling all beakers for the correct liquid in each

beaker, label one beaker with a n, no additive, and the other with a w- with additive, label the

two empty beakers this way too (n, no additive and w, with additive), and fill them ¾ (450mL) of

the beaker with fresh water. After these steps mix the correct amount of STA-BIL 22294 Fuel

Stabilizer (from now on this will be called fuel additive) and gasoline together using a stirring

rod in the empty beaker labeled w, with additive. Make sure to put the right amount of additive

into the gasoline to replicate the amount of additive per gallon. Use the back of the bottle to

determine how much additive is needed for the amount of gasoline used. The amount of additive

used in this experiment per amount of  gasoline content: 30ml additive for 4.7L of gasoline,(

1.6ml additive for 250ml of gasoline), ( 125ml gas,.8 ml of additive for mixed). Then, in the

empty beaker labeled n, for no additive, pour 87 octane gasoline. Next, use a pipette to place

three 3mL drops of gasoline on the water’s surface of the other beaker labeled n, no additive, that

is filled ¾ with water. After you have done this, have your assistant take the lighter and set the

gasoline on fire, as soon as the fire catches, start the timer and stop it when the fire goes out.

Then, record the data in your logbook on your chart and repeat these steps 15 times to get a valid
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sample size. After you have completed burning the 87 octane gasoline start your trials on the 87

octane gasoline with additive.

Next, use a new pipette to place three 3mL drops of gasoline with additive on the water’s surface

of the other  beaker labeled w, with additive, that is filled ¾ (450mL) with water. After you have

done this, have your assistant take the lighter and set the gasoline with additive on fire. As soon

as the fire catches, start the timer and stop it when the fire goes out. Then record the data in your

logbook on your chart. Then repeat these steps 15 times to get a valid sample size.

Conclusion

In conclusion, my results stated that the gasoline with additive burned the fastest ( 47.61

sec. or 47.61066667 sec.) and the gasoline without additive burned the slowest (57.19 sec. or

57.18933333 sec.).

Results

The results of this experiment were expected. My hypothesis was supported in this

experiment. In trial 1, the gasoline’s time was 72.29 seconds and the gasoline with an additive

was 69.90 seconds. In trial 2, the gasoline’s time was 64.52 seconds and the gasoline with an

additive was 43.77 seconds. In trial 3, the gasoline’s time was 55.52 seconds and the gasoline

with an additive was 48.56 seconds. In trial 4, the gasoline’s time was 62.02 seconds and the

gasoline with an additive was 42.27 seconds. In trial 5, the gasoline’s time was 55.18 seconds

and the gasoline with an additive was 48.92 seconds. In trial 6, the gasoline’s time was 46.90

seconds and the gasoline with an additive was 43.14 seconds. In trial 7, the gasoline’s time was

51.06 seconds and the gasoline with an additive was 34.34 seconds. In trial 8, the gasoline’s time

was 58.79 seconds and the gasoline with an additive was 52.18 seconds. In trial 9, the gasoline’s
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time was 55.22 seconds and the gasoline with an additive was 53.85 seconds. In trial 10, the

gasoline’s time was 67.41 seconds and the gasoline with an additive was 44.31 seconds. In trial

11, the gasoline’s time was 59.16 seconds and the gasoline with an additive was 48.41 seconds.

In trial 12, the gasoline’s time was 55.54 seconds and the gasoline with an additive was 50.27

seconds. In trial 13, the gasoline’s time was 54.59 seconds and the gasoline with an additive was

43.56 seconds. In trial 14, the gasoline’s time was 42.85 seconds and the gasoline with an

additive was 45.59 seconds. In trial 15, the gasoline’s time was 56.79 seconds and the gasoline

with an additive was 45.09 seconds. After averaging all of these trials the gasoline with boat fuel

with an additive burned the fastest at an average speed of 47.61066667 seconds (47.61 sec.) .

The gasoline without additive content burned the slowest at an average speed of 57.18933333

seconds  (57.19 sec.).

Discussion

There have been similar experiments conducted regarding the topic of burning off fuel

and additives. One experiment that was conducted by Just Think was an experiment testing Jet

fuel VS Diesel VS Gasoline how they burn and what color are they? He used Jet fuel, Diesel,

Heating oil, Kerosene, AB Gas, and Gasoline for testing which one burns easiest. His results

showed that the gasoline burned easiest of all the different fuels (Just Think, 2014).

Another experiment conducted by Taryl Dactal was an experiment testing, Which ones

work after 19 months. He used 10 Subaru engines, 87 octane gasoline, 93 octane gasoline,

Additives mixed with 87 octane gasoline : VP 4- cycle Engine Fuel (94 octane gasoline),

Seafoam, Stens Shield, Ethanol shield, K100, Sta-Bil 360, Kinetix gas Guardian, and Star Tron.

He did this to see which engines using each of these additives would start after 19 months (

which ones could keep the fuel fresh for the entire length of the project). His results showed that
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Sta-Bil 360 and VP 4- cycle Engine Fuel (94 octane gasoline) were the last two engines running

on fuel after 20 months, however, it took 2 pulls to start the VP 4- cycle Engine Fuel (94 octane

gasoline) and 3 pulls to start the Sta-bil 360 (Dactal, 2020; Dactal, 2021a; Dactal, 2021b).

Countless facts can be found on the topic of gasoline floating on water. According to

Rosa-lee Moore, gasoline's “specific gravity is 0.6 (less than 1), gasoline floats in water.  So

when a ship leaks gasoline into the water, the gasoline stays at the top of the water” (Moore, no

date).  Another fact according to the EPA, United States Environmental Agency, “burning oil

spills has been a fast and relatively safe way to reduce the impact on water quality and marine

life.  Of concern, however, is the formation of soot-laden smoke and oily residues resulting from

incomplete combustion of oil. Burning oil can produce thick black plumes that disperse

downwind as they rise into the atmosphere, potentially impacting air quality” (EPA, United

States Environmental Protection Agency, 2018, para. 1).

Conclusions and Future Study

In this experiment my hypothesis was supported. This experiment worked because I

followed the scientific method carefully. My experiment was successful because I measured the

87 octane gasoline and the gasoline with additive accurately to ensure accurate data. This project

proved that by adding an additive to your gasoline the burning speed of the fuel will increase. In

closing, in a future study, I would like to change the type of additive in the gasoline to see if the

change in brand makes a difference in burning speed. Another thing I would try in the future

would be to burn off the water after each time fuel was burned to see how effective this method

of cleaning fuel spills on water really is.
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Appendix

Table A1

Time the flame burned out

Trials
1-15

Gasoline, Time
in Seconds

Gasoline with Additive, Time
in Seconds

1 72.29 69.90

2 64.52 43.77

3 55.52 48.56

4 62.02 42.27

5 55.18 48.92

6 46.90 43.14

7 51.06 34.34

8 58.79 52.18

9 55.22 53.85

10 67.41 44.31

11 59.16 48.41

12 55.54 50.27

13 54.59 43.56

14 42.85 45.59

15 56.79 45.09

AVG
(sec.)

57.18933333
57.19

47.61066667
47.61
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Figure A1


