Popcorn lab

Teacher notes

There are 2 versions of this lab.  One labeled “Honors,” though it is appropriate for regular chem..  The other may be used with and physical science courses, including middle school.

Flasks will get really nasty to clean.  I soak them overnight in water with Comet cleanser.  Any that still do not come clean I soak overnight with several pellets of NaOH (lye) dissolved in the water.  This is dangerous for kids to handle; wear goggles.  You'll have to squirt some vinegar in after the first rinse to get all the lye out.  

If you don't have a barometer, get the pressure from the weather report.  It works fine.

Sample data:

room temp. = 21.0oC

room pressure = 755 mm Hg

mass of flask & oil = 80 to 95 g

initial mass of flask, oil, 16 kernals of popcorn = more than above

mass of flask, oil popped corn = less than line above

number of unpopped kernals = 1 to 4

1.  no. popped kernals  x  100 =


     16

2.
about 0.29 g

3.
about 13.9%

4.
water vaporizes, expands & blows up the kernel.

5.
0.29 = 0.0186 g
(if all 16 popped)


 16

5.b.

0.0186 g  =  0.001007 mol


     18 g/mol

6.
    P      =  755 mm Hg


P = 1279 = 1300 mm Hg


 498K
   294 K

7.
(760 mm Hg)(22.4 L)     =     755 mm Hg x V

V = 24.28 L



        273 K

         294 K

8.
Calculations #7 x #5b:  24.28 L x 0.001007 mol = 0.02445 = 0.024 L

9.
R = PV  =  (barometric pressure)(#8 above) = (755)(0.02445)    =   62.4 L•mm/mol•K


  
  nT
 (#5b above)(room temp + 273      (0.001007)(294)


All data must get the same value above, since we used the 22.4 L to get the volume; this is circular "reasoning" and is not valid.  I like to have kids do this as a practice.

10.
The hard coat keeps the water inside so that when it vaporizes, the water explodes the kernal upon expansion.  The heat instantly cooks the kernal.

It's nice to have kids calculate the expansion ratio of the volume of liquid water to gas.  Under room conditions, the volume of a mole of gas is about 24.4 L; the volume of a mole of water is 18.0 mL, so, it goes from 18.0 x 10-3 L to 24.4 L, or, 1356 times the volume very quickly!

