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1) Biofuels lab
2) In this lab, we wanted to create ethanol biofuel to run a Stirling engine, and to explore the
process of fermentation.

3) Materials & Methods
a. For creating the wash, we used water, yeast, and table sugar. We used a 1000ml
Erlenmeyer flask over a portable gas stove. In the flask, we put the wash, a
thermometer, and a stopper. In the stopper, we put a glass tubing that led out of the
flask down a glass pipe into a condenser. In the condenser, it held cool water and a
copper coil inside. The copper coil, which contained the ethanol, dripped into a 350ml

beaker. Lastly, we took the ethanol, set fire to it and set it under a Stirling engine. The
engine ran as long as the heat source, the ethanol, was under it.
b. For creating the wash, we put 200ml of water into an Erlenmeyer flask. Then we added
70g of table sugar to the water. Next, we took a small bowl and filled it with hot water
and added the yeast to activate it. After waiting a few minutes for the yeast to activate,
we combined the water‐sugar solution with the yeast. We were supposed to let the
yeast sit for 24 hours, but Mr. Johanson had provided it the day before. We took the
wash Mr. Johanson had made the night before, and set it above the portable stove.
Inside of the flask, there was a thermometer and a small glass pipe coming out of the
top. The wash started boiling at around 90 degrees Celsius, which was a lower boiling
point than water. The pipe was attached to small glass tubing which ran down into a
copper coil submerged in cool water. The cool water around the coil made the vapor of
the ethanol condense into a liquid. The ethanol dripped down into a 350ml beaker, and
we used the ethanol to power a Stirling Engine. Out of 800ml of the wash, we produced
about 50ml of concentrated ethanol, which we ran a Stirling engine with.

The equation for ethanol fermentation is C6H12O62CH2H5OH+2CO2
(Glucose) (Ethanol) (Carbon dioxide)

4) Results

The Stirling Motor

The Stirling engine is has external combustion, which heat is being produced outside of the engine. The
heat, from the burning ethanol (a) is expanding the air inside of the displacer piston (b). When the air
expands, it pushes the piston forward which turns the wheel. To bring the piston back to its original
state, the piston on top, called the power piston (c). The power piston goes up, from the air being
displaced from the displacer piston (b), and brings in fresh, cooler air from the room, and pushes it back
down into the displacer piston (b). The cooler air shrinks the air inside of the displacer piston (b) and
brings the piston back to its original state. The energy being produced from the spinning flywheel (d)
rotates the LED generator and lights up the LED (E). This process repeats over and over again

The equation for combustion in ethanol is C2H2O+3CO22CO2+3H20
https://www.youtube.com/watch?v=zZ0swLIM5yY
5) Conclusion
We went through almost the entire fermentation process: we skipped the first step,
conversion, we did not convert the corn or the starch into sugar. We went through
fermentation (in the wash over 24 hours), distillation (in the still to create the ethanol),
and combustion (powering the Stirling engine). We learned that creating biofuels is
quite expensive. We used sugar, which was expensive and we used gas to power the
portable stove. In the future, we could us a cheaper sucrose agent, like corn or
potatoes. We discovered that creating biofuels was quite time‐consuming (creating
wash, if using corn, processing into sugars). From using such a large flask, we only
reaped a small amount of ethanol. In the future, we could use an automatic heating
mechanism so that the heat would not exceed 100 degrees Celsius, evaporating the
water in the wash. It would make the ethanol more concentrated.
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2. In this experiment my team and I plan to conduct research on an efficient way to continuously
produce fuel. My company needs to be able to produce fuel and have enough to sell but also
have enough to efficiently power the engines that produce it. The results will be reported to you,
the board of directors when the experiment concludes.

3. Materials required/ used:
Table
Sugar

Straw

Paper
Funnel

Glass
Tubing

Yeast

Flask

Scale

Celcius
Thermome
ter
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Methods: Part 1 of 3 -Making the WashThe first step of part 1 in the experiment began with adding 35 grams of table sugar
(measured on a scale) through a funnel with warm water, stirring until dissolved. Meanwhile,
yeast was activating in another dish (by mixing it into a small amount of water until it became a
paste). After the yeast became a paste, we poured it into the sugar/water mixture. Then a balloon
was placed over the flask of sugar and yeast which would later catch the CO2 that would be
produced during the fermentation process.

Part 2 of 3 -FermentationThe balloon covered flask was then set out for 24 hours where the mixture would
ferment. After 24 hours, the ballon that covered the flask became inflated (with CO2). CO2 being
a byproduct of fermentation, was put into lime water through a straw to demonstrate the change
in the water because of CO2.

Part 3 of 3 -DistillationThe water mixture (which was about 800ml) from the original flask was added to the still
to be heated after the balloon was removed. Once the mixture reached 90 degrees Celsius, the
ethanol separated from it and traveled through glass tubing into a copper coil which lay in a
condenser full of cold water. The ethanol went through the copper coil and dropped into a flask.
The liquid which fell into the flask was pure ethanol.

4. With the fuel produced, we were able to run an engine with a lightbulb. The ethanol was
poured into the engine (campfire stove) which powered a motor/gear. The gear produced energy/
heat which lit the attached lightbulb. Ethanol is able to burn when it is combined with oxygen
and it produces heat/energy along with several byproducts. The formula for this- combustion(the act of heating something) is C2H5OH + 3O2 → 2CO2 + 3H2O + heat.

5. This experimental research was beneficial for discovering an effective fuel and a way to
create it. I recommend Ethanol Biofuel to the board of directors. This fuel proved to be not only
efficient but also effective. I believe ethanol is efficient because it can be made fairly quicklywith technology, machinery, and the right timing. I believe ethanol is effective because it
produces the desired result— heat and energy. The experiment was created on a much smaller
level than our company could make. Thus if made correctly and sufficiently it should create
enough to not only sell but enough to be used to continuously fuel the machinery.

