Flames, 

Flares, And 

Explosions

Follow-Up Activities

Caution!

The activities described in the following pages involve an open flame.  Teachers must take caution and only do experiments that their class can handle responsibly.  Experiments must be carefully supervised at all times.  A fire extinguisher, baking soda, and wool blanket must be available for immediate use.  Water should never be used for extinguishing a grease or electrical fire.

Kindergarten - 2nd Grade

Observing a Candle

Students will spend time observing a flame.

Materials:

· A candle

· Matches

Directions:

 Light the candle.  Ask students to observe the candle as it burns.  What are the different colors?  Write down all your observations.  Draw a picture of the candle.  Why do you think there are different colors?

Safety Begins at Home

Students will develop a safety plan for their own home.

Materials:

· Pencils

· Paper 

Have students draw a simple floor plan of their home.  They should include all windows and doors on the floor plan.  Then have them design an evacuation or escape plan for their family in case of fire.  They should include an exit route for everyone and a meeting place outside.  Have students locate smoke detectors and fire extinguishers in their house and draw them on the floor plan.

Optional: 

Bring a smoke detector into class and show students how to test the detector and how it works.

Kindergarten – 6th Grade 
Invisible Inks

This activity works on the principle that substances with different kindling temperatures can burn at different times. 

Materials:

· An iron

· Lemon juice, milk, vinegar, and/or grapefruit juice

· Cotton swabs

· White paper

Directions:
Use any of the liquids to “write” with a cotton swab a secret message on a piece of paper.  Let it dry.  An adult can then use a hot iron to “develop” the messages.  Because the kindling temperature of these “invisible inks” are lower than the kindling temperature of paper, they will burn (turn brown) on the paper when they are heated with the iron.

3rd Grade – 6th Grade
Self-Rising Water

This activity proves that a flame actually consumes oxygen from the surrounding air.

Materials:

· Wide-mouthed glass bottle (such as a beverage bottle)

· Taper candle, size depends on bottle size.

· Pie pan with flat bottom

· 4 coins

· Water

· Food coloring (optional)

· Clay, for use as a candle base

· Matches

Directions:

Use clay to create base for candle.  Place candle in center of the pie pan.  Place coins around the candle so that the glass bottle will stand upside-down on top of them leaving a small air space.  Place enough water in the pan so that when the bottle is placed on top, the water will cover at least an inch of the bottle.  Add food coloring to the water.  

Light the candle.  Slowly place the bottle over the candle and balancing on the coins.  Be sure that the candle does not go out while placing the bottle on top.  The candle will go out a few seconds after the bottle is placed over it.  The water will start to travel up the mouth of the bottle.

What Happened:

Fire consumes oxygen.  When a flame is placed in a closed cavity, it will consume all of the available oxygen and then extinguish itself.  Without oxygen there cannot be fire.  Oxygen makes up 20% of the atmosphere.  As the candle in this experiment used up all of the oxygen in the bottle, the water rose to take its place.

3rd Grade – 6th Grade 

The Unburstable Balloon

This experiment illustrates the important role that heat plays in combustion.

Materials:

· A water balloon, filled with water

· A water balloon, blown up with air

· A candle

· Clay (optional for use as a candle base)

· Tongs

· Matches

Directions:  

Use tongs to pick up air-filled balloon.  Place balloon over the flame: IT WILL POP!   This is to demonstrate that a balloon filled with air will pop.  Do the same for the balloon filled with water.  This balloon will not pop.  

What Happened:

The water absorbed the heat from the candle.  Fire needs fuel, heat, and oxygen.  Without the heat, there cannot be a fire.  The black stuff that forms on the balloon is soot from the flame.

Optional:

This experiment can also be illustrated by filling a paper cup with water and placing it over a flame.  Be sure to put the flame only over the part of the cup with water; the parts not holding water will light on fire if touched to the flame.  You can actually boil water this way.  The boiling point of water (212(F) is lower than the combustion point of paper (451(F).

3rd Grade – 6th Grade

Invisible Extinguisher

This experiment illustrates the role that oxygen plays in a fire.

Materials:

· A pie pan

· Two candles: 4.5 inches and 10 inches

· 1/2 cup vinegar                                              

· 1 cup baking soda

· Matches

· Clay (for creating a base to stick the candles)

Directions:
In a draft-free room, place two candles in the pie pan, using the clay for a holder.  Sprinkle the baking soda in the base of the pie pan.  Light the candles.  Pour the vinegar into the pan.  Watch the candles closely.  The shortest candle should extinguish.  The taller one will not.

What Happened:

The baking soda and vinegar reacted to create carbon dioxide.   Carbon dioxide is heavier than air, and it settled to the bottom of the pan.  Eventually, enough carbon dioxide built up to the shortest flame.  The flame went out because the carbon dioxide smothered the flame by not allowing any oxygen to get to the candle.  
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