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How to make biodiesel from vegetable oil 
 

Why no vegetable oil directly in your diesel engine?  
Mineral diesel consists of long carbohydrate molecules 

which results in a liquid as “thin” as water. Vegetable oils 

consist of triglyceride molecules. Due to their trident 

structure these oils are much “thicker”. Too thick  for diesel 

engines with modern fuel injection nozzles which will get 

clogged. 

 

Basic biodiesel chemistry 
The triglycerides of a vegetable oil consist of a glycerol 

backbone and 3 fatty acids. When the oil is mixed well with 

methanol and potassium hydroxide, the bonds between the 

glycerol backbone and the fatty acids are broken and new 

molecules are formed: biodiesel and glycerol. The biodiesel 

molecules are long chains consisting of methanol and fatty 

acid, resulting in a liquid which is comparably “thin” as 

petroleum diesel. Both vegetable oil and biodiesel are 

molecules build from an alcohol and a fatty acid. Such molecules are called ester. That’s why 

the process of making biodiesel is called trans esterification (= conversion from one ester to 

another one). The scheme below shows the chemical reaction. Each molecule of vegetable 

oil needs 3 molecules of methanol in order to form 3 molecules of biodiesel and 1 molecule 

of glycerol. 

The potassium hydroxide is the catalyst (= makes the reaction happen but is not consumed). 

 

 

 

  



Page 4/11 

 Experiment: Biodiesel 

Making biodiesel in the classroom 
In this test you will make a small quantity of raw biodiesel. It is safe 

to use in a diesel engine if it’s mixed with at least 5 L of mineral 

diesel. The slowest step is the separation of biodiesel and glycerol 

which takes some 4 hours. In industrial production various post-

processing is being applied in order to achieve a quality conforming 

to strict international standards. Therefore the complete industrial 

process takes several days.  

Work safe!  
In the test you work with hazardous chemicals, so wear a ‘lab coat’ 

and safety glasses! 

Potassium hydroxide is poisonous and caustic. 

Methanol is poisonous and enters through the skin directly into the 

blood. If either of these substances make contact with your skin then 

you should immediately and extensively rinse with water and inform 

your teacher. 

 

 

  



Page 5/11 

 Experiment: Biodiesel 

Practical part 1: biodiesel processing 

Materials 
 beaker 600 mL 
 beaker 150 mL 
 graduated cylinder 100 mL 
 graduated cylinder 250 mL 
 magnetic stirrer and flea (= stir bar) 
 magnetic flea catcher (or fork) 
 teaspoon 
 pH paper 
 ca. 250 mL vegetable oil (fresh sunflower oil 

or rape oil in bottle) 
 ca. 50 mL methanol in Erlenmeyer or bottle 

Note: Methanol should be analytical-grade. This quality can easily be obtained from 
(online) suppliers of chemicals. 

 watch glass with 1,8 g potassium hydroxide  how to read graduated glassware 

 

Procedure, step by step 
 

☐ Place the small beaker on the magnetic stirrer and add the flea 

☐ 
Measure with the small cylinder 44 mL methanol and write down the value at page 
8 

☐ 
Pour the methanol in the small beaker, measure the pH and write down the value 
at page 8 

☐ 
Set the stirrer to an easy speed (just a small vortex) and shove the potassium 
hydroxide into the beaker using the small teaspoon 

☐ 
Measure 200 mL vegetable oil in the large cylinder and write down the value at 
page 8 

☐ Measure the pH of the vegetable oil and write down the value at page 8 

☐ 
Stop the stirrer, remove the beaker, measure the pH of the methanol-potassium 
hydroxide solution and write down the value at page 8 

☐ Place the large beaker on the stirrer and pour the vegetable oil in it 
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☐ 
Pour the methanol-potassium hydroxide solution including the flea into the 
vegetable oil.  

Wait a few seconds, watch carefully what happens and describe what you see on. 
Write this down on page 8  

☐ 
Set the stirrer to a low speed (just a small vortex) and stir the mixture for 30 
minutes 

☐ 
Stop the stirrer, measure the pH of the process mixture and write down the value 
at page 8 

☐ Remove the flea with the magnetic flea catcher (or a fork)  

☐ 
Pour the mixture into the 250 mL cylinder, measure the volume and write down the 
value at page 8 (the mixture should now settle for at least 4 hours) 

☐ Follow the teacher’s instructions for tidying up 

 

 

For part 2 of the practical you need a jar (at least 250 mL volume) and a small 

plastic shopping bag. 

Practical part 2 
 

Separation of biodiesel and glycerol 
The process product consists of 2 layers. Determine what layer is biodiesel and what layer is 

glycerol (tip: check the reaction formula on page 3 and the volume data on page 8). Now you 

are to separate the layers and measure the volume and pH of the 2 products. 

 

What is required? 

 the 250 mL cylinder with reaction products 

 pipette 10 mL 

 pipette balloon 

 beaker 250 mL 

 pH paper 

 jar 
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What to do next? Step by step. 
 

☐ Measure the total volume of the products and write down the value on page 8 

☐ 
Pour some tap water in the beaker and practice with pipette and balloon how to suck 
liquid, stop the sucking and how to empty the pipette. Empty the beaker when you 
finished this test 

☐ 
Use pipette and balloon to suck the bottom product layer from the cylinder and bring 
the product over in the empty beaker  

☐ 
Measure the volume of product that remained in the cylinder and write down the 
value on page 8 

☐ Estimate the volume of the product in the beaker and write down the value on page 8 

☐ Measure the pH of the glycerol and write down the value on page 8 

☐ Pour the product from the cylinder into the jar 

☐ Measure the pH of the biodiesel and write down the value on page 8 
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Registration of measurement data 

 pH 
volume 

(mL) 

methanol   

methanol + potassium 
hydroxide 

 not 

vegetable oil   

process mixture   

total reaction products not  

biodiesel   

glycerol   

 

What do you see when the methanol-potassium hydroxide solution is added to the 
vegetable oil? 
 
 
 
 
 
 
 
 

Evaluation 
Complete this table by using the table measurement data (see above): 

Start volume (mL) End volume (mL) 

vegetable oil: 

methanol: 

biodiesel: 

glycerol : 

start total: end total: 

 

Explain the difference in volume of vegetable oil and biodiesel 

 
 

 

Explain the difference in volume of methanol and glycerol 
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Mark the compounds at the right location in the pH-scale 

 

Which process fluids are acidic, neutral or basic? 

basic: 

neutral: 

acidic: 

 

Where did the potassium hydroxide go? 

 
 
 
 

 

 
 
 
 
 
 

Compare the biodiesel with the vegetable oil and write 
down the differences 
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BBQ fire starters 
You may use the glycerol to make 4 BBQ fire starters. 

The starters will be packed in aluminium foil. The foil 

should be removed before use.  

 

What is required? 

 beaker with glycerol 

 plastic bowl 

 wood fibre (sawdust or wood wool) 

 table spoon 

 A4 sheet of paper 

 aluminium foil 

 plastic bag 
 

What to do, step by step 
 

☐ 
Mix the glycerol with 4 to 5 times as much volume parts of wood fibre to a sticky 
mass 

☐ Fold and tear an A4 sheet of paper into 4 equal parts 

☐ Divide the mixture over the 4 pieces of paper 

☐ Fold the papers into blocks 

☐ Wrap the blocks with aluminium foil 

☐ Put the fire starters and the jar in the plastic bag 

☐ Follow the teacher’s instructions for tidying up 

 

 

What are your plans with the biodiesel and the fire starters? 
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Teacher's guide 
 

This practical is meant for children 12-16 years of age. 
Standard lab equipment is used. 
Chemicals methanol and potassium hydroxide may be technical grade. 
 
The practical is in 2 parts of each ca. 1.5-2 hours. 
In between a period of at least 4 hours is necessary for the process mixture to settle into 
biodiesel and glycerol. 
In the first practical there's an idle period of ca. 0.5 hours, when the biodiesel is produced. 
This period may be used to explain the biodiesel chemistry and in that way you should start 
with the making part of the practical. 
 

Explanation may also be done using the video: 

http://youtu.be/LR1M7ThM-tE 

 

 

Sources 
http://chemistry.about.com/od/chemistryhowtoguide/a/makebiodiesel.htm 

 

http://www.make-biodiesel.org/Introduction/basic-biodiesel-chemistry.html 
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