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      Popcorn Lab
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Mrs. Wolfe

Name ____________________________ Period ______ Score ______/10

Objective:  To understand the chemistry of popping corn, use laboratory equipment, and introduce graphing.

Introduction:  Chemical reactions result in the formation of new substances with unique chemical and physical properties from the original substances.  The process of popping a sample of corn is used in this lab to demonstrate a chemical reaction.  About 10-15% of an unpopped kernel of popcorn is water.  Using heat to pop the popcorn causes this water to be driven off, resulting in the formation of a newly popped kernel of popcorn.  

Pre-lab Questions:

1.  6 g = _____ mg.

2.  Your Bunsen burner should never be left ____________________________.

3.  You will be weighing your popcorn before and after the experiment to collect data.  What type of data is this?

Materials:

250 mL beaker

Rubber tongs 

Metal tongs

Bunsen burner with rubber tubing

Ring stand

Metal Ring

Wire gauze

10 kernels of popcorn

Cooking oil

Aluminum Foil

Balance

Striker

Safety:  Be sure that your hair is tied back and long sleeves are rolled up before you begin the lab.  NEVER LEAVE A LIT BUNSEN BURNER UNATTENDED!  Never eat anything from chemistry glassware as it may be contaminated with chemicals.  The popcorn is not safe for consumption.  However, your teacher will provide some microwave popcorn that you can enjoy AFTER you have submitted the lab.

Procedure:  

1. Add a small amount of cooking oil to a 250 mL beaker.  You need just enough to BARELY cover the bottom of the beaker.  

2. Find the MASS of the BEAKER AND COOKING OIL using the balance.  Record this in the data table IN BOTH COLUMNS (before and after cooking).

3. Place the 10 kernels of unpopped popcorn in the beaker with the cooking oil.

4. Find the TOTAL MASS of the BEAKER, COOKING OIL, AND the UNPOPPED KERNELS using the balance.  Record this in the data table UNDER COLUMN 1 ONLY (before cooking).  

5. Calculate the mass of the unpopped kernels.  (You will need to subtract!)  Record this in the data table under the FIRST COLUMN ONLY (before cooking).  Re-write this data in the first row of the second data table, too.

6. Obtain a piece of aluminum foil that is big enough to cover the top of the beaker.  Place it securely over the top of the beaker.

7. Connect the metal ring to the ringstand.

8. Connect the rubber tubing of the Bunsen burner to a gas outlet and position it on the ringstand under the metal ring.

9. Using the metal tongs, position the wire gauze on the metal ring.  DO NOT PUT THE BEAKER ON THE WIRE GAUZE YET!

10. **DO NOT USE THE STRIKER EXCESSIVELY!!  YOU WILL USE IT UP!  Using the striker, light the Bunsen burner and adjust the flame to a height that is the length of your pinky finger or shorter.  If the flame is too tall or too short, adjust its height by turning the gas up or down.  Observe the location of the top of the flame.  The top of the flame should be barely below the wire gauze.  If the flame is too high, it will blacken the gauze.  If the flame is too low, your popcorn will not pop.  You should adjust the location of the top of the flame by moving the metal ring.  DO NOT MAKE THE FLAME TALLER!!!!!  Move the lit Bunsen burner away from the metal ring while you adjust it so that you do not burn yourself.  Once the metal ring has been adjusted, check the location of the flame by placing the Bunsen burner under the metal ring again.  Make further adjustments if necessary.  You will not be able to make adjustments later in the lab because the metal ring will get too hot to touch.  

11. Twist the bottom of the Bunsen Burner shaft until the flame is completely BLUE and you see two flames (a flame within a flame).  When the flame is blue, it doesn’t produce any smoke.  Also, it’s a hotter flame.  The inner flame is actually the hottest part of the flame.  See the diagram below for reference.  

12. Make sure your setup is good before moving onto the next step.  

13. Using the rubber tongs, carefully pick up the beaker and place it on the wire gauze.  

14. Heat the popcorn over the Bunsen burner until the kernels pop.  Avoid burning the popcorn.  

15. Once the popcorn has popped, use the rubber tongs to CAREFULLY remove the beaker from the wire gauze.  (Some of the popcorn may not pop.  If the popped corn begins to brown before all of the kernels have popped, remove it from the heat.)

16. TURN OFF THE GAS.  Be careful!  Remember the metal ring, wire gauze, and Bunsen burner are still VERY HOT!

17. Remove the aluminum foil from the top of the beaker and set it aside.  Do you see anything on the underside of the aluminum foil?  If so, record your observations here:

18. Using the rubber-coated tongs, move the beaker to the countertop to cool.  Allow the beaker to cool until it is cool enough to touch.  

19. Re-mass the beaker containing the cooking oil and kernels.  IT IS IMPORTANT THAT YOU WEIGH THE BEAKER WITHOUT THE ALUMINUM FOIL!!!!  IT IS ALSO IMPORTANT THAT THE BEAKER IS COOL TO THE TOUCH.  Remember to use the rubber-coated tongs to transfer the beaker to the balance.  Record this in the data table UNDER COLUMN TWO ONLY (after cooking).

20. Calculate the mass of the kernels after cooking.  (You’ll need to subtract!)  Record this in the data table UNDER COLUMN TWO ONLY (after cooking).  Rewrite this data in the second row of the second table, too.

21. Look at data table two.  Calculate the difference in the mass of the kernels before and after cooking.  (How much mass was lost during the cooking process?)  Write this number in the last row of data table two.

22. Dispose of the popcorn and aluminum foil in the trash.  

23. Wash your beaker and put all chemistry equipment away.  Be sure your workstation is clean!

Data Tables 

	BEFORE COOKING
	
	AFTER COOKING
	

	Mass of Beaker, cooking oil, and unpopped kernels 
	
	Mass of beaker, cooking oil, and popped kernels
	

	Mass of Beaker and cooking oil                       
	-
	Mass of beaker and cooking oil
	-

	Mass of unpopped kernels
	
	Mass of popped kernels
	


	Mass of unpopped kernels
	

	Mass of popped kernels
	-

	Difference in mass
	


Post-lab Questions:

1.  What might have caused the popped kernels to have less mass than the unpopped kernels?  (Hint:  Re-read the introduction.)

2.  How much mass did the popcorn lose while cooking?

3.  What PERCENTAGE of the mass was lost?  (Hint:  Divide the mass that was lost by the mass of the unpopped kernels and multiply by 100.)  

4.  Compare your calculation in number 3 to the 10-15% estimate in the introduction.  What error could have occurred to cause your oil/kernel mixture to lose so much mass?

5.  Add your data to the overhead at the front of the room.  Copy the overhead data once the class has it filled out.  

	Drawer Number
	Difference in mass (grams)

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


6.  Make a line graph of the data in the space below.  The X-axis is drawer number.  The Y-axis is difference in mass.  (Connect the dots!!)



