Puff the Magic Soap

A discrepant event by Gavin Winchar
Material Required:

· 1 bar of Ivory    soap

· paper towel or microwave-safe dish

· microwave oven

· other brands of soap for comparison (optional)

Safety Considerations:

· do not place metal in the microwave

· do not leave the microwave unattended while microwaving the soap

· be aware that while microwaving soap will not either harm your microwave or the soap, it will cause your microwave to smell floral and pretty for several hours

· wash your hands after playing with soap so that you don’t accidentally eat it (though it’s not toxic) or get it in your eyes (which would burn)

Manitoba Middle Years Curriculum:

· Grade 7: Particle Theory of Matter

7-2-01: Use appropriate vocabulary related to their investigations of the particle theory of matter (particle theory of matter, temperature, heat).
7-2-03: Demonstrate the effects of heating and cooling on the volume of solids, liquids, and gases, and give examples from daily life.

With previous knowledge from Grade 5 Curriculum:

· Grade 5: Properties of and Changes in Substances

5-2-01: Use appropriate vocabulary related to their investigations of properties of, and changes in, substances (property, matter, volume, state, solid, liquid, gas, reversible changes, physical change).
5-2-10: Recognize that a physical change alters the characteristics of a substance without producing a new substance, and that a chemical change produces a new substance with distinct characteristics and properties.
5-2-11: Observe examples of changes in substances, classify them as physical or chemical changes, and justify the designation. 

Commentary:
1) Introduce the experiment:

- “Here I have a microwave and a simple bar of Ivory    soap, in a moment I will place the bar of soap in the microwave and heat it for approximately 2 minutes.”  
2) Student verification:

- “Who would like to touch the soap and possibly smell it to verify that it is just a regular bar of soap?”
- Once student raises hand to verify soap, unwrap the soap from the package and allow student to touch and smell the soap, making sure to ask “Everything seem ordinary?”

3) Demonstration:
- “Alright now I am simply going to place this bar of soap onto a piece of ordinary paper towel and place it into the microwave, but first please notice the shape of the soap.”

- Proceed by placing the soap in the middle of the paper towel and then placing the soap and paper towel in the middle of the microwave.
- “Now is there anyone that would like to take a guess at what will happen?”

- Allow students to express their predictions of the possible outcome.  Ask the student to elaborate and explain why they believe their prediction is going to happen.
-Equilibrium in students: “The bar of soap will melt when heated in the microwave.”

-The discrepancy here is that the students should believe that the bar of soap should melt upon being heated.  Normally solid objects placed in a microwave will melt down to form a liquid.

-Make sure the students can clearly see the microwave and set the time for 2 minutes.  Tell the students “Pay particular attention to what happens to the bar of soap” and then proceed to start the microwave.

-Disequilibrium in Students: “Why is the bar of soap expanding outwards and getting larger?”

-Once the 2 minutes is over open the microwave and very carefully remove the soap on the paper towel so the students can get a much better look at what happened.  
-Ask the students “Anyone have any idea to why that happened?”

-Allow students to give their opinion of the result and ask for their explanation.
-Once all students opinions are expressed, refer to the board for an explanation.

4) Explanation on the board (working back towards equilibrium):
-Explain that 2 processes are occurring when you microwave the Ivory    soap.  
a.  First you are heating the soap which makes it more soft and flexible.  Microwaves are created inside a microwave oven.  As they travel back and forth through the food (or soap) in the microwave, they cause some types of molecules to rotate and hit each other.  This produces heat.  
b.  Second you are heating the air and water trapped inside the soap, causing the water to vaporize and the air to expand. (Draw a diagram of a liquid vaporizing into a gas).  The expanding gases push on the softened soap, and eventually the softened “walls” of the bar can’t hold up to the pressure and the soap starts to bubble and expand.  As the soap cools down it stiffens up but keeps its new shape.  

-Explain what happens to molecules when they are heated.  Heat causes molecules to move faster causing them to move far away from each other.  
-Explain the physical change occurring.  When you microwave Ivory    soap, the appearance of the soap is changed, but no chemical reaction occurs.  
-Finally explain how the experiment demonstrates Charles’ Law, which states the volume of a gas increases with increasing temperature. (Draw a diagram of the relationship between volume and temperature)
      5)  Key definitions:

· Physical change: A physical change involves the change just in the physical body of the substance without changing its composition.
· Charles’ Law: At constant pressure, the volume of a given mass of an ideal gas increases or decreases by the same factor as its temperature (in Kelvin) increases or decreases.
6)  Questions for further discussion:

I.  Give a definition of a physical change?

II. What happens when other brands of soap are heated in the microwave that don’t have whipped air?

III.  Find another example that illustrates the Ivory    soaps behaviour.
IV.  In your own words using diagrams and written explanation, describe why the Ivory soap expanded larger rather than melting.

V.  Carefully heat a bar of soap in a pan on the stove.  What happens? How does this compare to what happened when you heated the soap in the microwave?
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