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Titration 

 

Reaction Steps 1-2 

 

Titration 

1. Obtain a 1.0 mL sample of feedstock oil and 

dissolve it in 10.0 mL of isopropyl alcohol. 

2. Prepare a titration solution by dissolving 1.0 g of 

KOH in 1.0L of distilled water. 

3. Test the pH of the dissolved oil.  

4. Add 1.0 mL of the KOH titration solution to the 

oil/alcohol mixture and stir. Test the pH. 

5. Repeat step 4 until the pH is between 8 and 9. 

The standard amount of KOH catalyst for fresh feedstock 

oil is 9.0 g per liter of oil** . For each milliliter of KOH 

titrant you had to add in step 4-5 above, add 1.0 g of KOH 

(to the 9.0 g) per liter of oil. (If you need to add more than 

3 milliliters of KOH titrant, reconsider using the oil as 

feedstock). 

** if you choose to use NaOH as the catalyst, the standard 

starting amount is 3.5 g per liter of oil. 

Reaction 

*Note: this procedure is for making 100 mL batches. You 

can make any size batch as long as you keep the ratio of 

materials the same. 1.0 L of oil, 200 mL of methanol, and 

9.0+ g of KOH (determined from above titration).  

1. Measure out 100 mL of oil into an Erlenmeyer 

flask . Put a magnetic stir bar into the flask and 

place on a hot/stir plate. Start heating to 55-60хC 

while stirring. 

2. In a separate Erlenmeyer flask add 20 mL of 

methanol and the 0.9+ grams of KOH.  Add a stir 

bar, cover with Parafilm and stir until dissolved. 

Do NOT heat.  



  

Reaction Step 3 

Reaction Step 5 

Reaction Step 7 

 

Reaction ConΩǘ 

3.  Once the methanol/KOH is mixed (now called 

methoxide), it can be added to the warm oil in three 

phases. As the oil is stirring, add 12.0 mL of the 

methoxide.  

4. Keep the remaining methoxide covered tightly until it is 

needed. 

5. Let the oil and methoxide mixture react for 45 minutes 

to an hour at the 55-60хC temperature. Make sure that 

the temperature does not rise too much otherwise the 

methanol will boil off. 

6. After the oil/methoxide mixture has reacted, pour into 

a separatory funnel and allow the glycerin waste to settle 

out for a half-hour to an hour. 

7. After settling, drain the glycerin from the bottom of the 

funnel and pour the top layer (crude biodiesel) back into 

the Erlenmeyer flask that you used previously. 

8. Add 4 mL more of methoxide to the crude biodiesel and 

react again, repeating steps 5-7. 

9. Add the remaining 4mL of methoxide and repeat steps 

5-7 for a third time. 

10. After the third reaction, put the crude biodiesel into a 

CLEAN beaker (not flask) and stir/heat to about 75хC in 

order to boil off any remaining methanol that may be 

present. 

Washing 

*Note: this is more of an άartέ than a science! 

1. Pour the warm, methanol-free, crude biodiesel 

into a CLEAN separatory funnel. 

 

2. Add warm tap water to the separatory funnel with 

the biodiesel. You do not want to add more than 

75-100mL of water (eyeball it).  

 

3. Add the stopper, and GENTLY turn the funnel 

upside down three or four times, άburpingέ it 

(open the stopcock) each time.  IF YOU ARE NOT 

GENTLE YOU COULD RUIN THE BIODIESEL BY 

CREATING TOO MUCH SOAP! 

 



 

  

Washing Step 2 

 

Washing step 3 

Washing step 4 

 

Washing ConΩǘ 

4. If there are small white, chunky bits, it is ok. Continue 

to wash. They will eventually go away if you remain gentle 

with the washing process. 

5. Let the water settle out of the biodiesel layer (water is 

on bottom) and then drain out the water. 

6. Repeat steps 2-3 and 5 two more times. Test the pH in 

between every washing. A pH of 7 is desired when you are 

finished. 

7. If the pH is still too high or are there are still white bits, 

obtain a spray bottle or misting device. Mist warm water 

over the surface of the biodiesel. Do not spray directly 

onto the surface; you will create more soap bits.  

8. Let the water settle and drain. Test the pH. 

9. Repeat steps 7-8 two or three times. 

10.  It may be necessary to go back to steps 2-3 and 5 

after misting. If warm water is added at this point, it may 

separate quickly and be a bit clearer. If that is the case, it 

is possible to be slightly more vigorous in the shaking of 

the separatory funnel. 

11. Use judgment on how much to wash and make sure 

the pH is neutral. (This is the άartέ part) 

12. Once you are satisfied with the washing, let the last 

wash water settle for a half hour or more. Then transfer 

the washed biodiesel to a CLEAN beaker. 

13. Heat the washed biodiesel to 105хC in order to boil off 

all the water that may be remaining.  

14. Check the pH one last time after the biodiesel has 

cooled. You should have water-free, methanol-free, 

catalyst-free biodiesel! 

 



 

Washing Step 5 

 

Washing step 6 

Washing step 7 

 

Washing Step 10 

 

Washing step 12 

 

Washing step 13 
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