The Jumping Flame
Required Materials:
1. One medium sized candle

2. One book of matches

Safety Considerations:

1. Fire – Since this demonstration involves the use of a candle and matches, the teacher should be aware of fire hazards and concerns in the room.  Students should be kept well back of the demonstration, and any flammable/explosive or other potentially hazardous materials should be removed from the room, or at least stored away securely and safely.  The teacher should make sure that there is a fire extinguisher nearby.  The teacher should ensure that they are not exposing themselves to the fire in a hazardous way.  Therefore no loose clothing should be worn, and long hair should be tied back.

2. Wax dripping – This demonstration revolves around the melting of wax on a candle.  The candle should be placed on a surface that will not be affected by wax dripping or excess heat.  The candle should be handled carefully when hot to prevent wax dripping onto bare skin.  It would be wise not to handle the candle itself during the demonstration or afterwards until it has sufficiently cooled down.

3. Smoke/heat detectors – This demonstration involves fire and therefore the teacher should be aware of where the demonstration is being done.  It should not be done near any smoke or heat detectors to prevent one from accidentally going off.

Curriculum Connections:
Grade 7, Cluster 2: Particle Theory of Matter

7-2-08 Demonstrate how heat can be transmitted through solids, liquids, and gases

Commentary:

The teacher will have the demonstration set up prior to the start of class.  The candle will be set up on a demonstration table at the front of the classroom at a height that all students will be able to see from where they are seated.  The demonstration will also be in a location far enough away from the students to prevent any student involved safety hazards.  At the start of the class, the teacher will start the demonstration.

1.  Light the candle

2.  Ask the students “What happens when I blow out the candle?”

3.  Discuss their answers.  They will likely suggest things like “The flame will go out.” “There will be a plume of smoke” etc.

4.  Discuss the different possibilities of what may make up the plume of smoke with a question such as “Will the smoke rising from the candle be thicker or thinner immediately after I blow out the flame?”

5.  Light another match.

6.  Blow out the flame on the candle while holding the lit candle off to the side.

7.  Immediately hold the lit match well above the candle, but within the plume of smoke, and watch.

8.  If necessary repeat as some students may not have been watching very closely.  Make sure the students see that the candle is lit, but the match never touches the wick.

9.  Have the students discuss what happened, and have them hypothesize the reasons for this phenomena.

10.  Explain the reason for the phenomena:


“What makes a candle burn?  What we see burning is actually the vapour which comes from the heating of the candle wax.  When you light a candle the wick is the first thing that burns, but as that heat melts the wax, the wick absorbs the molten wax, and the wax vapours around the wick burn, creating the flame that we see.  When you blow out the candle, the hot wick keeps heating the molten wax until it cools down.  This is why the thick smoke trail appears after you blow out the candle.  The smoke is actually made up of very small dispersed particles of wax in the air, which is highly combustible.  Holding a flame within the trail of smoke lights the trail on fire, and the flame travels down to the wick.”

11.  Give the students an opportunity to ask questions so that they will fully understand the reason for the phenomena.

12.  If the students understand quickly, or the teacher wants to extend their thinking, this could be furthered by bringing in a “magic candle” that cannot be blown out.  The teacher could discuss how these candles contain wax that is treated with red phosphorus.  The glowing wick makes the little particles of phosphorus spark up and make the candle relight itself no matter how many times it is blown out.

Concluding Questions:

1.  What did you think would happen when the match was placed in the smoke of the blown out candle? What brought you to this conclusion?

2.  Describe what made the candle relight itself without the match touching the wick.
3.  Would a candle without a wick be able to burn?  Would a wick without the surrounding wax be able to sustain a flame? Explain why or why not.

4.  What would happen if a fan was blowing near the candle during this demonstration? Why?

5.  Where would a candle that cannot be blown out be useful?
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