
Dry Ice Lab

Introduction
Dry ice is the solid form of carbon dioxide gas. It is an interesting substance in that it sublimes, or changes directly from the solid to the gas phase. Since the liquid state is bypassed, dry ice does not melt. The solid magically “disappears” as it changes to CO2 (g).

Carbon dioxide is a very common substance. It is a by-product of cellular respiration. You exhale the very same type of molecules that are in dry ice! Some fire extinguishers make use of the fact that as the CO2  falls and surrounds a flame, the flame is smothered. The carbon dioxide gas pushes away the air, which contains O2 needed to support combustion. Another use for CO2 is in the production of carbonated soda. The gas is bubbled through cold cola syrup under pressure. Some of the gas dissolves, resulting in the delightful fizziness that is tasted in carbonated beverages.

Purpose
To examine the physical properties of solid carbon dioxide

Safety
Please exercise caution when using dry ice, as its temperature is very low. You will need to pick up the dry ice with a towel, tongs, or forceps. NEVER TOUCH DRY ICE WITH YOUR BARE HANDS! Tissue damage or frostbite can result from the improper handling of dry ice.
Materials
dry ice


forceps
crucible tongs
beaker tongs



water


stirring rod
penny


plastic pipet
soap detergent
candle

matches

plastic 250 mL beaker


Procedure
1. Obtain 4-5 pieces of dry ice in the large beaker on your lab bench according to the aforementioned safety guidelines. Upon returning to your lab bench, put a piece of the dry ice on your lab bench. Record your observations. 

2. Use your forceps to gently push the piece of dry ice across your lab bench area to the taped blue line. Measure and record how close you get the dry ice piece to the taped line, and record any observations.

3. Use forceps to push a penny directly into the ice from step 2 or a new piece of dry ice. Record your observations.

4. Place ~200 mL of  water in a plastic 250 mL beaker. Add a piece of dry ice to the water. Cover the beaker tightly with the palm of your hand. Record your observations.

5. While one lab partner keeps the beaker tightly covered from step 4, the other partner should light the candle at the bench. “Pour” the gaseous carbon dioxide over the candle (no water!). Record your observations. 

6. Pour the remaining contents of your plastic beaker down one of the main sinks with plenty of running water. Dry your plastic beaker thoroughly. Add a piece of dry ice to the beaker. Add enough water to the dry ice to cover it completely. Record your observations. 

7. Once any changes occurring in the beaker have slowed down, add some more water. Record your observations.
8. Add a few drops of dishwashing detergent to the water in the plastic beaker. Mix the contents with your stirring rod. Dip your fingers into the soapy water and spread a film of soap over the top of the cup. Record your observations.

9. Pour the remaining contents of your plastic beaker down one of the main sinks with plenty of running water. Dry your plastic beaker thoroughly. Fill it with ~200 mL of water.

10. Obtain a plastic pipet and some smaller pieces of dry ice. Put the pieces of the dry ice into the pipet, and submerge the pipet bulb in the plastic beaker. Using your forceps, clamp off the plastic pipet as demonstrated by your teacher. Observe the pipet bulb carefully and record all observations.

Data
	Event
	Observations

	First Look
	

	Lab Bench Movement
	______ away from blue tape line



	Penny and Dry Ice
	

	Water, Palm, and Dry Ice
	

	Candle and Dry Ice
	

	Dry Ice and Water (no palm)
	

	Dry Ice and Second Addition of Water
	

	Dishwashing Detergent, Dry Ice, and Water
	

	Plastic Pipet and Dry Ice
	


Data Analysis
1. What two states of matter were present during your initial observation?
2. Why did the dry ice slide so easily?
3. Why did the coin vibrate when placed in the dry ice?
4. Why did frost form on the coin’s surface?
5. Explain in terms of movement and kinetic energy why gas molecules could exert the pressure that was felt beneath your hand.
6. What happened to the flame when you “poured” the gaseous carbon dioxide on the lit candle? Why did this happen?
7. When water was added to the dry ice, what was inside the bubbles that formed?
8. What caused the bubbling to stop after some time?  Why did adding additional water to the beaker cause the bubbling to start again?
9. When the pipet was filled with enough dry ice, a change should have occurred to the pipet. What was this change, and what caused it to happen?
Results and Conclusions
1. Was the dry ice physically on the lab table or was it riding on a cushion of gas? Support your choice.

2. Based on your observations, is CO2 lighter or denser than air? Support your answer.

3. Sublimation is used to freeze-dry foods. Give two examples of foods that are prepared by freeze-drying.
