Glenda Schultz & Brian Lien

Fire Extinguisher

This discrepant event is intended to show the existence of an invisible substance that puts out a fire. In order for a candle to burn, oxygen (O2) is required. Vinegar mixed with dissolved baking soda causes a quick chemical reaction that creates the product carbon dioxide (CO2). If the chemical reaction occurs inside a beaker containing a lit candle, the carbon dioxide created will accumulate and push out the oxygen, thus extinguishing the flame.

Preparation & List of Materials (per table):

-1 or 2 medium sized candles




-Oil
-3 different sized beakers (large, medium, small)

-Vinegar

-Matches






-Water

-Baking soda

Safety Considerations:

Working with matches and fire, the experiment should be done in an open environment where flammable items are placed away.

Curriculum:

Grade 5, Cluster 2: Properties of and Changes in Substances

5-2-01: Use appropriate vocabulary related to their investigations of properties of, 

and changes in, substances. (Chemical reaction, solid, liquid, gas)


GLO: D3

5-2-03: Investigate to determine how characteristics and properties of substances 


may change when they interact with one other. (Baking soda in vinegar 


produces a gas)


GLO: C2, D3

Commentary:

1.) Before students come to class, place the materials as shown above on the tables. Each table should have a set of materials intended for a group of 3-4 students.

2.) Once students arrive, allow them time to find a seat and settle down, making sure that no one touches the materials on the desk.

3.) Review the 3 states of matter: solid, liquid and gas.

· “What is a solid?” 

· “What is a liquid?”

· “What is a gas?”
· Gases are invisible!
4.) Introduce the term Chemical Reaction: “The event resulting from the mixing of two different substances.”

5.) Describe the materials found at each table.

In order to ensure that every student in the class understands the discrepant event and the concepts that are involved with the discrepant event, several other experiments can be performed at the same time. In doing so, we will be able to answer the question “What if?”

6.) Before beginning the experiment explain to the class what each group is going to do. After the explanation, designate roles and responsibilities for each individual in the group, this will ensure that there is no confusion within the group and that each individual will receive a chance to participate. 

Step 1

· Using the medium sized beaker, place baking soda and water inside. 

· Place a medium sized candle (one that will fit completely inside the beaker) into the beaker and light.

· With the lit candle inside, poor one of the three liquids (water, oil, vinegar) into the beaker. Observe!

· Clean the beaker out. REMIND students that if the fire remains lit after pouring the liquid, they MUST extinguish the flame before cleaning the liquid.

· Perform the experiment again using the two remaining liquids. Observe! 

7.) Ask students what they observed. They’re response should be that when they poured vinegar into the beaker, the flame was extinguished. Why?

Step 2

· Using the other two beakers (Large and small) perform the same experiment as above. But we are only using vinegar and not the other two liquids.

· Try these two cases: medium candle – large beaker (the candle must be completely inside the beaker)  & medium candle – small beaker (the candle must be sticking out of the beaker)

· Observe!
*** Disequilibrium should occur after the students’ test out a medium candle in a small beaker. The flame doesn’t extinguish, and they don’t understand why. ***
8.) Ask students what they observed. They’re response should be that when they used a large beaker the flame went out. BUT when they used the small beaker the flame did not go out. Why?

9.) Explanation on the board

· Begin your explanation by reviewing what was talked about in the beginning of class:

· Solid, liquid, gas



· Gases are invisible

· Chemical reaction
· Explain that a chemical reaction occurred between dissolved baking soda and vinegar producing CO2 (GAS)
Baking soda + Vinegar --------( CO2 (GAS) 
· Draw a simple diagram to show that the product CO2 (GAS) accumulates and pushes out O2 (GAS) (The invisible gas required for a fire) Therefore the flame was extinguished.

· Explain that the reason why the candle remained lit in the small beaker is because CO2 is a heavy gas. As soon as CO2 reaches the top of the beaker it will not rise to the top of the candle, instead it will rush down the sides due to its weight. Therefore, the candle will not extinguish.
***This explanation will bring your students back to equilibrium, and a better understanding of invisible gases and chemical reactions. ***

Concluding Questions

Knowledge: Write out the definition of a chemical reaction. State the 3 states of matter and define them by either writing or drawing each one.

Comprehension: The same experiment is done as prior, but this time, instead of using a beaker an oval shaped bowl is used. Without performing the experiment, state whether or not the candle will extinguish. Why?

Application: Jimmy has been working in a Hog Plant for the past 20 years. On a Monday morning, Jimmy decides to go to work early to do some morning chores. When he opens the door to the plant he discovers that a majority of the hogs are dead. What could be the possible explanation for this? Explain?

Synthesis: Give two examples of chemical reactions’ that occurs everyday, creating a gas as the final product.

Analysis: Looking at question 2, how could we assist in increasing the probability of extinguishing the wick?

Evaluation: Using what you have learned from the experiment. One candle is placed on a flat counter top next to a beaker containing dissolved baking soda. Another candle is placed in the sink next to the first candle. Both candles are lit, then vinegar is poured directly into the beaker. Explain what happens and which candle is extinguished.

Reference: http://bcramond.myweb.uga.edu/home/DiscrepantEvents.htm
