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	Simple Chemical Reactions

	Oil from coffee
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Background

With the growing awareness of climate change and also of the finite nature of petroleum resources, there is growing interest in biofuels.
Biofuels are quite simply fuels that come from biological sources, no surprise there. The most widespread are bioethanol and biodiesel, both of which can be used as alternatives to fossil, fuels for powering vehicles.

There is an issues with biofuels in general and biodiesel in particular , in that there have been quite a lot of instances of either agricultural land, or sometimes virgin rain forest, being turned over to the intensive production of palm oil as a feedstock for the process.

This is clearly unsatisfactory. There are, however, alternatives. Already, there is much use being made of used vegetable oils, waste from the catering industry, but there are other sources too.
One such is coffee grounds. Coffee contains about 9 – 20% of oily diterpenes, Cafestol and Kahweol. Much of this is extracted when the coffee is brewed but a significant amount remains. In 2013, the world consumed close to 9 billion kg of coffee. That is a lot of grounds and thus a lot of potential fuel.
You will need
	Flask/beaker
	Funnel & filter paper

	Evaporating dish
	Measuring cylinder

	Stirring rod
	

	Coffee grounds (dried) 20g
	Propanone (2 x 30 cm3)


What you do
1. Place the coffee grounds into the flask / beaker.
2. Add 30 cm3 of propanone. Stir or shake for a minute or so.
3. Pour the mixture into the filter and collect the filtrate in the evaporating dish.
4. Return the grounds to the flask/beaker and repeat the extraction with another 30 cm3 of  propanone.
5. Place the evaporating dish with both lots of filtrate in somewhere warm and well ventilated to evaporate. (On a cool hot-plate or similar in a fume cupboard if speed is of the essence).
6. You will be left with a few cm3 of oil in the bottom of the evaporating dish.
7. This oil can now either be tested or converted to biodiesel (if you scale up the extraction). Details of biodiesel production as well as various tests can be found in the SSERC biodiesel workshop).
Safety

Carry out in a well-ventilated area. Keep propanone away from sources of ignition.


Consider wearing gloves  

It is the responsibility of teachers doing this demonstration to carry out an appropriate risk assessment.

CfE Level 3


I can differentiate between pure substances and mixtures in common use and can select appropriate physical methods for separating mixtures into their components 


SCN 3-16a


National 4 – Nature’s Chemistry


Plants to products





CfE Higher – 


Nature’s Chemistry


		Esters, fats and oils


Chemistry in Society


Getting the most from costly reagents





	











