Name: _______________________________________  
Period: ______Date:_____________

Unit 3 D.4 Investigating Matter: Biodiesel Fuel (Amended 1/08)
Introduction

Biodiesel is a mixture of methyl esters of fatty acids. It can be made from any source of fat or oil. In this activity, you will use ordinary vegetable cooking oil. As you will see, enough fuel can be produced by this procedure to be burned, although it is not pure enough to be used as a fuel in a car or truck. 
This laboratory synthesis is based on a chemical reaction that produces biodiesel and glycerol. Cooking oil is initially mixed with methanol; potassium hydroxide is added as a catalyst. The products separate into two layers, with biodiesel on top. The biodiesel is separated, washed, and then is ready for further testing.
Before starting, read the following procedure to learn what you will need to do, note safety precautions, and plan all necessary data collecting and observations. In setting up your data table, note that Step 17 calls for completing a second trial.

Procedure for 2 groups (4 people).
Day 1

1. After reading the procedure and the questions that follow, construct a data table appropriate for recording ALL the data you will collect in this investigation.

2. Using a graduated cylinder, measure 25 mL of canola oil and pour it into a 100-mL beaker.

3. Carefully add 4 mL of methanol to the liquid in the beaker. (Caution: Methanol is flammable and toxic.)

4. Slowly add .3 mL (5 drops) of 9 M potassium hydroxide (KOH) to the liquid in the beaker. (Caution: Potassium hydroxide is corrosive.)

5. Taking turns with your partner, stir the mixture for 5-10 minutes. As you take turns stirring, label your overnight storage cup.

6. Add .5 grams pure NaCl (no iodine, for absorbing water and skip rinsing steps!) to the beaker and stir vigorously for several seconds.

7. Transfer the beaker contents to your labeled cup and set aside to allow the mixture to sit (or overnight) so that it separates into two layers.  Record all observations.
-------------------------------------------------------------------------------------------------------------------
Day 2
8. Mass the empty metallic sample cup together with 3 matches.
9. Use a stirring rod to carefully decant about 5 ml from the top layer of your Biodiesel into a 10 ml graduated cylinder and record the volume.
10. Pour your Biodiesel from the 10 ml graduated cylinder it into a metallic sample cup, using a “wick system” Bend each of the matches to form an L-shape, light each one and let it burn to the bend then blow it out.  Arrange them in your cup so serve as a wick.. Measure and record the total mass of the cup, Biodiesel, and the matches.

11. Set the metal sample cup underneath a soft-drink can, similar to the calorimeter setup shown in IM B.6 Combustion (page 249 of your textbook). Measure 100.0 mL of chilled water provided by your teacher and pour the water into the soft-drink can.

12. Measure and record both the room temperature and the water temperature to the nearest 0.1 °C.

13. Ignite the biodiesel. Allow it to warm the water to the same number of degrees Celsius above room temperature as the number of degrees Celsius it started below room temperature.

14. Extinguish the flame by blowing on it. Allow the cup to cool; measure and record the total mass of the cup and remaining contents.

15. If time permits, do a second trial.  Repeat Steps 8 through 14.
16. Dispose of Biodiesel in the designated class collection container.
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