CAN I POUR AIR?

Place in the Curriculum: 

Grade 8, Cluster 3: Fluids

8-3-01: Use appropriate vocabulary related to the investigation of fluids (i.e. fluid, density etc.).

8-3-02: Distinguish between fluids and non-fluids

List of Materials:
· Candle(s) and Match(es)

· Beaker(s)

· Baking Soda

· Vinegar

· Safety Goggles

Safety Considerations:

· The mixture of baking soda and vinegar produces carbon dioxide, which can irritate the eyes, nose, and throat

Presentation to the Class: 

Light a candle and place it at the front of the class in full view of students. Mix together the baking soda and vinegar in a beaker. Then ask the class, “Can I pour air?” This is where disequilibrium should occur for a few reasons. First, students will be confused because they will not immediately see the connection between the mixture in the beaker and air. Second, “air” is a transparent gas and students may not think it can be poured like a liquid. In other words, students do not see “air” as having the characteristics of a fluid. 

After receiving student input, take the beaker of baking soda and vinegar and motion as if to slowly pour the mixture over the candle. As the top of the beaker lowers and the bottom rises, the candle’s flame will be extinguished (before any of the liquid mixture even leaves the beaker).

Ask the students this question:

What caused the flame to go out before the mixture of baking soda and vinegar reached 

the candle?
Allow the students to brainstorm either as a whole class or within small groups. After students have been given a chance to develop an answer to the question, explain that the “air” generated by the mixture of the vinegar and the baking soda was poured from the beaker to the flame, extinguishing it. The “air” acted as a fluid. 

 Further explain that a fluid is a substance that yields readily to any force that alters its shape; thus, it conforms to the configuration of a containing vessel. In other words, fluids can be contained. 

But if fluids can conform to a container, will fluids change shape when they are “poured”? This question should be posed to the students. After allowing time for students to think about and answer this question, explain that when you pour a fluid, you are taking away the boundaries forcing that substance to conform to a particular shape. 

Next, ask students as a class to list substances that can be considered fluids. Students will likely list mostly liquids. This is the ideal time to explain that fluids can take the form as either a liquid or a gas. 

Question: So how did the “air” from the beaker, which is a gas, extinguish the candle’s flame when the rest of the “air”, also a gas, could not?  

To answer this question, the teacher should explain that “air” consists of several different gases, including Oxygen and Carbon Dioxide. The Oxygen present in the atmosphere that is consumed by humans is composed of two-atom molecules (represented as O2 in written form). Carbon Dioxide consists of one atom of Carbon joined to two atoms of Oxygen (CO2). Using diagrams on the blackboard can help illustrate these molecules.

The mixture of the baking soda and vinegar in the beaker created Carbon Dioxide. However, this gas did not escape the beaker because Carbon Dioxide is denser than Oxygen. Carbon Dioxide has a higher density than Oxygen because there are more atoms per molecule. The Carbon Dioxide cannot escape the beaker and is forced to conform to the shape of the beaker. Use diagrams and other visuals to explain that when the beaker is tipped to the side, the Carbon Dioxide is no longer contained by any solid boundaries. This allows the Carbon Dioxide to flow out of the beaker. 

Carbon Dioxide will flow or “pour” out the beaker before the liquid mixture of baking soda and vinegar because, although it is denser than Oxygen, Carbon Dioxide is not as dense as a liquid. The Oxygen used during combustion is replaced when the Carbon Dioxide is poured from the beaker and surrounds the flame. This will extinguish the candle’s flame because the combustion requires Oxygen.

Bloom’s Taxonomy Questions:
The following questions can either be discussed in class the same day or they can be given as homework and discussed the next class. Either way, these questions will encourage students to think about what constitutes a fluid. 


Questions:

1) What is a fluid?

2) In your own words, explain how to “pour the air”?

3) In what other situations would knowledge of fluids and density be applicable?

4) Using a diagram, indicate why the Carbon Dioxide could not escape until the beaker was tipped over.

5) Compare and contrast liquids and fluids. 

Resources:
I’m not sure from where this discrepant event was originally derived, but I initially encountered it during my teaching block last year. The information I have provided in this document concerning oxygen, carbon dioxide, fluids, etc., is from the following sources:

“Carbon Dioxide,” Microsoft Encarta Encyclopedia 2000. 1993-1999. Microsoft Corporation.

“Combustion,” Microsoft Encarta Encyclopedia 2000. 1993-1999. Microsoft Corporation.

“Fluid,” Microsoft Encarta Encyclopedia 2000. 1993-1999. Microsoft Corporation.
“Oxygen,” Microsoft Encarta Encyclopedia 2000. 1993-1999. Microsoft Corporation.
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