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This poster presents the design and results for an  honors 

engineering project.  The purpose of this project was to 

create biodiesel and test it using an Oxygen Bomb 

Calorimeter in order to determine the energy released in 

terms of  J/°C. The apparatus to create the biodiesel was 

constructed from readily accessible materials including an 

electric drill, metal rodding, and a crockpot. Several types 

of fuel were tested in the Bomb Calorimeter and the 

results of this were analyzed. After testing was completed, 

it was determined that the biodiesel fell just short of equal 

measure to commercial diesel and was more efficient, in 

terms of energy content, than white fuel and gasoline. 

Therefore the homemade biodiesel ranked second of the 

four fuels. 

●  1.5 gal. HDPE containers (with lid) 

● Metal framework (rods and  clamps) 

● Crockpot 

● Electric drill 

● Paint-stirring bit (for the drill) 

●  2 (specific) clamps (for drill to maintain constant pace 

and to attach drill to metal support beams) 

●  Digital thermometer  

● 1 - 500 mL beaker 

● 1- 500 mL volumetric flask 

● 1 - 250 mL graduated cylinder 

● 1 - 50 mL graduated cylinder 

● 1 - 50 mL beaker 

● 1 - weigh boat 

● 1 - small funnel 

● Corn oil 

● Potassium hydroxide 

● Methanol potassium methoxide 

● 87 Octane gasoline with fuel stabilizer 

● White fuel 

● Benzoic Acid 1g-tablet 

● Low-sulfate highway diesel 

● Parr 1341  

Plain Jacket  

Oxygen Bomb 

Calorimeter  

● Pressurized 

 oxygen 

● Gauge wire 

● Empty size 00  

gel capsules 

 

 

 

While the project was being conducted, there were many 

aspects noted that could be expanded upon. Branching 

projects  could include more fuels to compare as well as 

varying sources of oil to mix the potassium methoxide 

with. This could include recycled vegetable oil from 

restaurants, or other household oils. In addition, self-

produced ethanol of ranging grades could be created to 

expand the types of homemade fuels. Also, having 

multiple ways to test and define efficiency would expand 

the value and application of the fuels, such as testing them 

with a motor. Furthermore, more trials of each substance 

made and tested would provide more information and 

increase reliability.  

Recommendations 

In conclusion, the homemade biodiesel managed to 

compare  the other  consumer fuels because of the 

calculated energy content found by the calorimetry 

testings.  The homemade biodiesel is therefore 

competitive to the other common fuel sources in a 

theoretical sense.  The fact that it produced more energy 

than two of the fuel sources suggests that based on energy 

content, homemade biodiesel is a fuel option that should 

continue to be researched as an alternative fuel source. 
Oxygen Bomb Calorimeter Steps: 

1. Cut 10 cm of (gauge) wire 

2. Attach wire to head of bomb, creating fuse 

3. Use forceps to place a gel capsule containing .5ml 

of the fuel source in a gel capsule and secured in the 

cup by an empty gel capsule. 

4. Position wire under gel capsules in sample cup 

5. Use auto-pipet to put 1 mL of deionized water in 

bottom of bomb 

6. Place head on bomb, tighten 

7. Pressurize bomb with oxygen to 30 atm, practicing 

partial pressure to release nitrogen from bomb 

8. Place bomb in pail and fill pail with approximately 

2 L of deionized water 

9. Attach leads to head of bomb and detonator 

10. Place lid on calorimeter, turn on 

11.Press button on detonator 

12.Record initial temperature and temperatures every 

minute until temperature levels out 

Apparatus Set up: 

1. Place Crockpot on work surface  

2. Use metal support beams to secure HDPE container (Once placed in Crockpot, 

see Biodiesel step 3) 

3. Attach holding bottle (upside down) to metal beams using clamp 

4. String synthetic tubing from holding bottle to HDPE container 

 Biodiesel Steps: 

1. Fill Crockpot to about 70% capacity  

    with water, heat to about 50 degree 

     celsius 

1. Place 1.5 HDPE container in  

    warm water bath prepared in Crockpot,  

    secure with metal support beams  

1. Pour 250 mL of corn oil into HDPE container 

2. Stir corn oil with electric drill for approximately 5 

minutes 

3. Add 50 mL of methanol and 2.25 grams of potassium 

hydroxide to HDPE container 

4. Stir mixture constantly for 1 hour, regulate temperature 

with electric thermometer, around 55 degrees celsius (+/- 

3 degrees celsius) 

5.  After one hour of stirring, pour reaction mixture into 

large holding beaker ( Figure 2) 

6.  Allow reaction mixture to settle for over 24 hours 

7. Decant mixture to determine yield of biodiesel versus 

yield of glycerin by-product 

Fuel Initial 

Temperature 

(C)) 

Max 

Temperature 

(°C) 

 

Change in 

Temperature 

(°C) 

Time 

Elapsed 

(sec) 

Energy 

Produced 

 (J/(°C) 

Biodiesel 21.508 23.380 1.972 290  2.03*10^4 

Diesel 21.545 23.703 2.158 420  2.22*10^4 

Gasoline 21.536 23.336 1.800 410  1.85*10^4 

White Fuel     1.830 240  1.88*10^4 

Figure 1: Bomb calorimeter components 

Figure 2: Homemade 

Biodiesel after hour of 

mixing 

Figure 3: Apparatus for mixing biodiesel 

Figure 4: 

Assembling 

fuse 

Figure 5: Placing 

the gel capsules 

in cup 

Figure 6: Pouring the 

water in the pail 
Figure 7: The Oxygen 

Bomb Calorimeter 

Calculations 

For this specific project, the chosen method for measuring efficiency was the energy released in reaction to the 

explosion created by the oxygen bomb calorimeter.  In order to determine the energy released in the form of heat, a 

calorimeter constant had to be calculated.  This was found using the formula: 

Change in Temperature  =  Calorimeter Constant  *  heat release 

Benzoic acid was used to calibrate the calorimeter and determine the calorimeter constant.  The heat released by a one 

gram tablet of benzoic acid using a bomb calorimeter is a known value, and therefore the calorimeter constant was able 

to be determined using the change in temperature from the testing.  Once the calorimeter constant was determined, the 

heat was able to be calculated for each fuel using the tested change in temperatures. 

 

 

 


