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Determining the amount of free fatty acids 
 Some of the oil will have been broken down into free fatty acids during the cooking process.  This will require a larger addition of the base at the trans-esterification step than is required for new oil. 
It is necessary to determine how much of the waste oil has been broken down into free fatty acids to be able to calculate how much extra potassium hydroxide is required to neutralise the FFA. 
This is done by the following method.  
First carry out a blank titration to establish if there is any reaction with the propan-2-ol.
Method

Use a solution of 0.1% potassium hydroxide. 
Blank

1. Measure out 10cm3 propan-2-ol.  
2. Add 5 drops of thymol blue indicator (The solution should be pale yellow)

3. Add potassium hydroxide solution drop wise with shaking from a disposable 1cm3 graduated pipette until the colour change from yellow to blue is observed. 
Thymol blue is chosen as there is a definite change in colour in the pH range of the solution. The initial solutions are yellow. 
(The pipette is graduated in 0.25cm3 portions so your results are to the nearest 0.25 cm3). 
Sample

1. Measure out 10cm3 propan-2-ol.  
2. Take 1 cm3 of oil and dissolve it in the propan-2-ol.  
3. Add 5 drops of thymol blue indicator (The solution should be pale yellow)

4. 0.1% potassium hydroxide is then added drop wise with shaking using a disposable 1cm3 graduated pipette until a colour change from yellow to blue is observed.  

Blank

	Name
	Titre

	Blank 1
	

	Blank 2
	

	Blank 3
	

	Average
	


Sample

	Name
	Titre

	Sample 1
	

	Sample 2
	

	Sample 3
	

	Average
	


Titre = Sample – Blank
=  …………………  -  …………………..   =  …………………………..




You will need:
1. A separating funnel

2. A clamp stand, boss head and clamp or ring

3. A beaker of used oil

4. A bottle of potassium methoxide solution – prepared according to your assay on the previous page
5. A 100 cm3 measuring cylinder

6. A 10 cm3 measuring cylinder

7. A large beaker

8. A bottle of salt solution


What you do:

a) Measure 50cm3 treated oil –either fresh or waste (filtered and dried) and place in the separating funnel 

b) Add 10cm3 of the prepared potassium methoxide solution

c) Stopper and shake vigorously for 2 minutes. Occasionally remove the stopper and then replace.  This is to relieve pressure in the separating funnel

d) Leave to separate overnight *
(The glyceride should separate out to the bottom. The supernatant may be very dark in colour.)

e) Transfer the bottom glycerol layer to a beaker 
Your bio-diesel is now ready for testing.

Notes:

Searches suggest that if an emulsion forms at the washing stage then the trans-esterification reaction was incomplete. (Unlikely if a centrifuge is used to speed the process up).

Drying with anhydrous magnesium sulphate also requires time. Most homebrew makers appear to heat the oil above 50°C to remove any residual water.  However this might not remove any encapsulated water.  
The titre value you get from this is used to calculate the amount of KOH that goes into the potassium methoxide. (Details and method on the CD)


In order to save time, we have done it for you.








Preparation


Before you move on to actually doing the experiment, any waste oil needs to be filtered (to remove any particles) and dried (either by heating or using anhydrous MgSO4)








Explanation


The titre is equal to the extra mass (in g) of KOH that you need to add to waste oil to neutralise the free fatty acids (the mass over and above that you would need for fresh oil).


The total mass is = titre + the mass in the following table (which depends on the concentration of the KOH solution you are using – we usually use 85%)


KOH Assay (%)�
Mass to Add to Titre (g)�
�
85�
5.8 �
�
90 �
5.5  �
�
92�
5.3  �
�
100�
4.9�
�



Eg If your titre is 2.0 cm3 and you are using 85% KOH then you should add 7.8g  (2.0 + 5.8) per 200 cm3 of Methanol for every litre of oil








