Lab: Cloud in a Bottle





Name: ________________________

How do real clouds form?: Clouds require three basic components to form:
            - water molecules (water vapor)
            - cloud condensation nuclei – dust or air pollution
            - temperature or pressure changes
Water molecules (water vapor) are in the air all around us, even though we cannot normally see them. Normally, these water molecules bounce around in the air. Real clouds form when warm air rises in the atmosphere and expand as it cools. Air is also cooled when it is lifted above the Earth in convection currents. Most of the water vapor in the atmosphere is found in the troposphere, which is the zone of the atmosphere nearest the Earth's surface. In the troposphere, it normally gets colder as altitude above sea level increases. Cloud condensation nuclei, such as small particles of dust and air pollution, enable water molecules to stick together and stop bouncing around. The water molecules condense around the nuclei to form clouds. This is also what happens when dew, frost, and fog form during the night and early morning. Clouds are just groups of tiny water droplets that stick together around cloud condensation nuclei when temperatures are low.
How do clouds form in a bottle? Clouds are more likely to form when it is cold. When you squeeze the bottle, or when air is pumped into the bottle, the pressure increases inside. This causes the temperature to also rise inside as the air is “compressed”. The increased temperature will evaporate particles that will act as the cloud condensation nuclei. When you provide an opening in the bottle, the pressure decreases. This will cause the temperature inside the bottle to decrease and the water molecules will begin to condense as it cools, allowing water molecules to stick together around the condensation nuclei and creating a “cloud of smoke”. There you go – a cloud in a bolttle!
Objective: In this activity students will create a “Cloud In A Bottle”. It will help reinforce the concepts and ideas behind how clouds are formed in the atmosphere.

Materials:
· Plastic soda bottle
· 5mL of water or isopropyl alcohol (rubbing alcohol). (You may have to experiment with the amount for max results) 

· Air pump (This is needed to pump air into the bottle, which will increase the temperature inside, thus evaporating the isopropyl alcohol, which will act as the condensation nuclei)
· Vase filler cork (with opening through the center). (This is to allow the pressure to build up inside the bottle) 

Safety: Very high-pressure air build-up will be used in this experiment. It is important that you have your safety goggles on at all times. If you do not feel comfortable handling the air pump or bottle apparatus, please seek assistance from the teacher. As the pressure inside the bottle builds up upon pumping air inside, the cork may suddenly pop off the neck of the plastic bottle. Ensure that the cork is held firmly in place, pointed away from other individuals at all times. It is best to point the cork towards the floor.
Procedures:
Step 1:
        A.
Make sure your plastic bottle is clean and dry to start with. 
        B.
Add 5mL of isopropyl alcohol (rubbing alcohol) inside the bottle.
        C.
Tilt the bottle side-ways as you roll the rubbing alcohol around the insides of the bottle.
        D.
Insert the cork around the neck of the bottle. Make sure it is snug tight. 
Step 2:
        A.
Attach or place the pump extension head directly and firmly into center opening of the cork.
        B.
Press down on the pump/engage the pump until it has been pumped five (5) or six (6) times ( ~40psi.
        C.
Carefully remove pump extension head away from center opening, ensuring the cork does not suddenly pop off.
        D.
Observe the effects inside of the bottle.
        E. 
Let the bottle stand undisturbed for about 10-15 seconds.
        F.
Pump a little more air inside the bottle and observe the effects of increased air pressure.
        G.
Repeat procedures two (2) more times, without adding additional isopropyl alcohol and observe/analyze results.

Analysis & Conclusion: Answer the following questions in COMPLETE SENTENCES to receive full credit.
1. Just like a baker uses a recipe to bake a cake, the atmosphere needs three (3) “ingredients” to produce a cloud. 


A. What are the three (3) “ingredients” necessary to produce a cloud?

2. Why was the isopropyl alcohol needed for the cloud to form inside the bottle?

3. Did the cloud form when you applied pressure to the bottle or when you released the pressure?   Explain why.
4. Did the cloud form when temperatures increased or decreased inside the bottle?  Explain why.





5. If you were to use WARMER water or rubbing alcohol, how will this affect the frequency of cloud formation in the bottle?





6. Explain the importance of cloud condensation nuclei and its contribution to cloud formation.





7. What happened to the air temperature as a result of the air being compressed (air pumped inside)? Explain why this is true.





8. When you lowered the pressure inside the bottle by removing the pump extension head, what happened to the air temperature inside the bottle? Explain why.





9. State, in your own words, the relationship between changes in air pressure and temperature.





10. What happened when you re-pumped the bottle AFTER creating the cloud? Why did this happen?
