Air Pressure Chemistry

Statement of Problem/Background Information:

While performing experiments, the chemist usually encounters the phenomenon of air pressure on solids, liquids, and gases. Air pressure is the force exerted on you and all solids, liquids and gases by the weight of air molecules. 

Although air molecules are invisible, they still have weight and take up space. Since there's a lot of "empty" space between air molecules, air can be compressed to fit in a smaller volume.  When it's compressed, air is said to be "under high pressure".

Why doesn't all that pressure around you, squish you? Your body has air inside that air balances out the pressure outside so you stay nice and firm and not squishy. 

How much pressure are you under? Earth's atmosphere is pressing against each square inch of you with a force of 1 kilogram per square centimeter (14.7 pounds per square inch) Did you know the air pressure above you is equivalent to the pressure that would be exerted by a 10 meter tall column of water?
We can observe air pressure when we create a tight seal on a bottle.  Air pressure presses pushes the lid firmly against a water filled container so no water can flow out. 
The mathematical formula for PRESSURE: is P=F/A, units: Pa (Pascals) = N/m2. Pressure is the force over the area.

In this experiment will observe air pressure acting on a solid surface, on liquid (water) and on a gas. The gas will be created when we mixed sodium carbonate (a base) with sodium hydrogen sulfate (an acid) and water to create an acid-base chemical reaction. 

Hypothesis:

Write a testable hypothesis for our experiment on how we can observe air pressure using water.

Materials:

· Test tubes

· Basin

· Angled glass tube

· Stopper

· Cardboard

· Plastic cup

· Sodium carbonate

· Sodium hydrogen sulfate

Procedure:

Part 1:

1. Fill a test tube with water. ( over your basin)

2. Cover the opening with a piece of cardboard.

3. Press the “lid” against the test tube and slowly turn upside down. Now let go of the lid! Record your observations.

4. The lid should stay sealed on the test tube because of air pressure. Air pressure presses firmly against the water-filled container so no water can flow out. 

5. Repeat using a plastic cup. Do you get the same results?

6. Record your results in your lab notebook and in the Data section of your lab report.

Part 2:

1. Fill the plastic basin with 3 cm of water and then lay a test tube flat in the basin. 

2. IF you then lift the test tube a little at its open end, it will fill up completely with water. 

3. Rotate the test tube into an upright position, open end down.

4. Does the water flow out? Why or why not? Remember air pressure is responsible for keeping the water in the test tube.  The force that causes the air pressure is acting on the water in the basin not directly on the opening of the test tube.

Part 3: 

1. Continue from above. Now push the angled glad tube under the opening of the test tube without tipping the test tube over.

2. Blow carefully into the other end of the tube.

3. What do you see?

4. This is one method chemists use to collect gas above the water. What gas bubbles are collecting above the water?

Part 4:

1. Carefully twist and rotate (DO NOT PUSH!) the angled glass tube into the stopper. If this is too difficult, use a little oil or lotion.

2. Measure 3-4 spoonfuls ( large end) of sodium carbonate and 2-3 spoonfuls of sodium hydrogen sulfate into a dry test tube.

3. IMPORTANT!!! This step has to be done with lightning speed!!! ( preferably over a basin or sink and away from your lab notebook or papers ()  Fill the test tube with water up to the top, and insert the stopper with the glass tube.

4. What happens? The liquid will fizz up out of the test tube, sometimes so strongly that the stopper will pop out and maybe the glass tube could break! KEEP AWAY from faces!!!

5. Here is what happened: the pressure of the gas is at work. When you add water to sodium carbonate and sodium hydrogen sulfate, the result is carbonation – a lot of CO2 gas is released. This reaction happens very fast! The chemical equation:

2 NaHSO4 + Na2CO3 + H2O = 2 Na2SO4 + H2O + CO2 
Sodium hydrogen sulfate and sodium carbonate, produce carbon dioxide, and water and sodium sulfate.  Most common acid-base reactions take place in water solutions. Water dissolves the substances breaking the H+ and OH- ions from the 2 substances in order for the chemical reaction to occur.
6. This is how old fashioned fire extinguishers worked. In your conclusion, research how fire extinguishers work. 
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Acid- Base Chemistry Notes:
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NOTE:  Sodium hydrogen sulfate is used to increase the acidity of swimming pools, whereas sodium carbonate is used to increase the basicity of swimming pools. 

Data/Results:

	Part
	Observations
	Analysis

	1. Observe air pressure on a lid of a water-filled test tube
	
	

	2. Observe air pressure acting on water in a submerged water-filled test tube.
	
	

	3. Observe air pressure acting on a gas in a submerged water-filled test tube.
	
	

	4. Observe the air pressure of a gas resulting from a chemical reaction.
	
	


Conclusions:

Drawing conclusions involves explaining what the data from an experiment mean. Why are the data important? What trends do the data show? In the process of drawing a conclusion, scientists analyze and interpret the data from their experiment and determine whether their hypothesis is supported. If the hypothesis is unsupported by the data, a scientist might decide whether to do more research on the subject.

1. What happened in Part 1 of this experiment when you pressed the “lid” against the test tube and slowly turn upside down?

2.  What happened in Part 2 when you submerged a water-filled test tube in a basin of water? Does the water flow out? Why or why not?

3. In Part 3 when you introduced a gas into the test tube, what happened? Where was the air pressure acting?

4. Briefly explain how a fire extinguisher works in a similar way to what you observed in Part 3.

4. In part 4, how did you observe air pressure? What happened?

5. What happened when you mixed the acid and the base in an aqueous ( water) solution? What role does water play?

6. Summarize:  Briefly explain what you have learned about air pressure.

� HYPERLINK "http://en.wikipedia.org/wiki/Sodium" \o "Sodium" �Na�2� HYPERLINK "http://en.wikipedia.org/wiki/Carbonate" \o "Carbonate" �CO3� 			sodium carbonate (base)


W.ashing soda or soda ash.  Use as a water softener. It has a cooling alkaline taste, and can be extracted from the ashes of many plants. It is synthetically produced in large quantities from table salt and limestone.


Density: 2.54 g/cm3


� INCLUDEPICTURE "http://upload.wikimedia.org/wikipedia/commons/thumb/5/51/Sodium_carbonate.png/180px-Sodium_carbonate.png" \* MERGEFORMATINET ���





NaHSO4			sodium hydrogen sulfate (acid)


It is a dry granular salt that can be safely shipped and stored. It is Corrosive (C). It has a pH of <1 and is used to lower pH in other substances. Used as a cleaning agent.


Density: 2.742 g/cm3
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