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Popcorn and the Ideal Gas Law

Purpose:  to calculate the amount of water lost by popcorn when it is popped.  Also, to get some practice calculations using the gas laws.

Materials:
250 ml Erlenmeyer flask  

balance

            

cooking oil                      

bunsen burner, ring stand, ring, wire pad

            

16 kernels of popcorn


safety glasses

            

eye dropper                      

pliers

Procedures:

1.
Record room temperature and pressure in data below.

2.
Add 2 full eyedroppers of cooking oil to a 250 mL Erlenmeyer flask.  Measure and record mass of flask and oil below.

3.
Add 16 kernels of popcorn to the flask.  Measure and record mass of flask, oil and popcorn together.

4.
Place the flask on a wire gauze on a ring stand.  Hold the bunsen burner and move it slowly back and forth under the flask.  When you see the oil bubbling around the kernels, remove the heat for a few seconds.  If no popping occurs, continue to add a little more heat.  DO NOT BURN THEM.

5.
Let the flask cool after the kernels are popped.  While you are waiting, find out if a kernel would explode if it were broken open at room temperature.  Use the pliers to find out.  

6.
When cool, measure the final mass of the flask and its contents and record the data.  Dump out your popcorn and count both popped and unpopped corn.  Throw out all the popcorn (DANGER!  Do Not Eat!), rinse your flask, and return it to the cart.

Data:

room temperature       

oC
room pressure 


  mm Hg       
mass of flask and oil 



 g

initial mass of flask, oil, 16 kernels of popcorn 



g

mass of flask, oil, popped corn



g

number of unpopped kernels 



       
Processing the Data:

1.
Calculate the percentage of the kernels that popped.

2.
Calculate the mass, in grams, of water lost by the popped kernels.

3.
Calculate the percentage (by mass) of water in the popcorn.

4.
Why does popcorn pop?

5.
a.
Calculate the average mass (grams) of water in one kernel of popcorn.  


b.
How many moles of water is this?  (use the molar mass of water)  Show your math set-up and units.  Circle your answer.

6.
The popcorn pops at the boiling point of oil (225oC).  Find the theoretical pressure of water inside a kernel of popcorn at the moment of explosion (no volume change).  Assume that the water inside the kernel before it pops is at room temperature and pressure.  (hint:  you are looking at pressure/temperature changes; don't forget to convert to Kelvins).  Put your data in the box:

	
	pressure
	temperature

	inside kernel
	
	

	in room
	
	



Show your math set-up, include units, and circle your answer.

7.
Calculate the volume of a mole of any gas at our room conditions, knowing that 1 mole occupies a volume of 22.4 litres at STP.  Again, make a box, show the math set-up, units, and circle your answer.

8.
Calculate the volume the water vapor released from one kernel after the vapor expanded to room conditions. (Use your answers from questions 7 and 5b).

9.
As an added exercise, calculate R, using PV = nRT, room pressure and temperature, volume of gas calculated in question 8, and moles of water per kernel.  Include units.  (This is not a valid determination of R since you used room pressure, 22.4 L/mol and moles of water vapor to determine volume and then used these numbers again to find R.  This is using R to find R, but the practice calculation is valuable).  You should get  


62.4 L•mm/mol•K.

10. What makes popcorn different from other corn kernels?

