10-8
Volume Of CO2 Increases As It Changes From Solid To Gas 

Description:  A balloon expands as it is filled with CO2 gas that sublimes from CO2 solid.  A balloon filled with CO2 gas contracts (appears to deflate) when it is set on a dewar of liquid nitrogen.

Concept: The volume of CO2 increases as it changes from solid to gas.

Materials: 

· Dry Ice

· 250 mL Erlenmeyer flask

· Balloons

· Lecture bottle of CO2
Procedure: 
 There are two ways that the first part of this demonstration has been done:  
1) is to put a few large pieces of dry ice in a balloon, tie the balloon, and the pass the balloon around the class.  
2)  is to put a few large pieces of dry ice in a 250 mL Erlenmeyer flask, cover the mouth of the flask with a balloon, and put flask in warm water.

Fill another balloon with CO2 gas about 12-18 inches in diameter.  Fill the large dewar (with about 6 inch diameter mouth) to the very top with liquid nitrogen.  Set the balloon on top of the liquid nitrogen until it as completely collapsed.  Shake the balloon so that the solid CO2 inside can be heard.

Safety:  Be careful to keep your and your students hands from being frost bitten by the dry ice.  Do not hold the dry ice or the balloon with dry ice inside it for more than a few seconds.

Clean-up:  Do not re-use the balloon.

Notes:  Use larger pieces of dry ice or several smaller pieces to insure that enough gas will be produced to fill the balloon. 

Used by Dr. Ewing in C100 and Dr. Reilly in C105
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