Popcorn Lab
Part A: Find the % H20 in popcorn.                           Part B: Calculate the pressure inside a kernel.

Materials:   125mL Erlenmeyer flask

               Cooking oil

               32 kernels of popcorn

               Dropper

               Balance

               10mL graduated cylinder 

Procedure for Part A, finding the water lost by popped corn:

1.  Add 1 full dropper of cooking oil to a 125mL Erlenmeyer flask.  Weigh and record.

2.  Add 16 kernels of popcorn to the flask.  Weigh and record.

3.  Clamp the flask to a ring stand (so you can move the flask away from the heat easily) and put the flask on a hot plate.

4.  Loosely cover the top of the flask with a piece of foil which has a hole in the center. (This prevents the popped corn from flying out of the flask.)

5.  Adjust the heat so the oil is just bubbling; raise the flask if it gets too hot.  Continue to heat until the kernels are popped. Careful not to burn the popcorn!

6.  Let the flask cool after the kernels have popped.  The flask is cool enough to put on the balance when you can put it in your hand!  Weigh and record.

7.  If there are any kernels which did not pop make a note of that on your data table.

Data Table for Part A:

Make a neat data table for Part A. 
Hint:  Include those items in the procedure which say “weigh and record.”  

You also need to record the # of kernels that popped.

Calculations for Part A:

Show the numbers used for each calculation!

1.  What was the mass of the 16 kernels of popcorn?

2.  What was the mass of water lost by the 16 kernels?

3.  If all the kernels popped, use 1. and 2. to find the % water in the popped corn.

4.  If not all of the kernels popped you need to find:

          1. The mass of each kernel of popcorn.

          2. The mass lost per kernel that popped.

          3. Finally, the % water per kernel.

5.  To go on to Part B you need the mass of H2O lost per kernel.
Use the Ideal Gas Law, PV= nRT, to find the pressure og water vapor inside the kernel when it pops.
            P = pressure of water vapor inside the kernel

            V = volume of the kernel

            n = moles of water vapor inside the kernel = water lost by a kernel of corn

            R = gas constant = 0.0821 L atm/K mole

            T = Kelvin temperature of the water vapor inside the kernel

Procedure for Part B, finding the volume of a kernel of popping corn by volume displacement:  
1.  Use a 10 mL graduated cylinder, fill it with 5.00 mL of water.

2.  Place 16 kernels in the cylinder.

3.  Record the volume of water plus kernels to the nearest 0.05 mL.

4.  Find the volume of the 16 kernels.

5.  Calculate the volume of each kernel. 

Data Table for Part B:
Make a neat data table for the above data.

Additionally you will need T.  Although the boiling point of oil is 225oC, it is estimated that popcorn pops at about 175oC.  Use the value of 175oC in your calculation.
Calculations for Part B:   

You must show the numbers for each calculation.
1. From the data in Part B, find the volume of one kernel of corn.
2. From the data in Part A get the mass of water lost by each kernel.

3. Convert this mass to moles of water.

4. Use the ideal gas law to calculate the pressure inside the kernel.  Clearly show your set up.  The grader must be able to immediately see the source of all numbers.  Remember to convert the temperature to Kelvin.

Questions:

1.  What causes corn to pop?  (hint: search the Encyclopedia Popcornica at www.popcorn.org )
2. Why doesn’t the corn pop at room temperature?

3. What do you suppose makes popcorn different from other corn kernels?
4. How much popcorn is eaten per person in the U.S. each year? (hint: search Encyclopedia Popcornica).
5. Search the Encyclopedia Popcornica at www.popcorn.org to find the ideal percent water content of popcorn.  How does this value compare to your measured value?  If your value is more than 10% different, what might be the source(s) of your experimental error?
6. It is estimated that the pressure inside of a popcorn kernel just before it pops is about 135 psi. How does this value compare to your measured value?  If your value is more than 10% different, what might be the source(s) of your experimental error?

7. Find at least two more interesting popcorn facts or pieces of trivia in the Encyclopedia Popcornica at www.popcorn.org and explain briefly why you find them interesting.
From “The Chemistry of Popcorn” by Mary and Harold Harris, U of Missouri 
