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Miss Marg  

1. Question/problem:

What does fire need to burn?

2. Predictions

I know that fire needs fuel to burn.

People advise you to ‘stop, drop and roll’ if your clothes catch fire so I predict that fire can’t burn if it’s squashed.  
3. Safety Considerations

Lots of space around the flame.

No loose hair/paper/material near the flame

Talk about safety with students before doing experiment

Don’t let students play with the matches/candle

Keep students from getting too excited/silly so no accidents happen
4. Investigation/Data Gathering
From my research I found out that fire is a chemical reaction that uses fuel and oxygen to make light and heat.  In the 1700s French chemist Antoine Lavoisier was the first person to really understand how fireworks.  He found that when fuel burns, it combines with oxygen in the air to produce heat and light.  As long as there is a continuous supply of oxygen and fuel, a fire will continue to burn.  For a material to burn, it must reach a temperature known as its ignition temperature.  The ignition temperature of wood is 300 degrees Celsius.    Lavoisier announced his theory to the world in the 1770s but people didn’t really accept his theories until the early 1800s.

I am going to find out about what fire needs to burn by lighting a candle and putting it under a jar, because I read about this experiment in a book and I think it might help me.  Then I will put the candle in a tray of water and use the jar again.  I want to see what will happen to the water level.
My Procedure

Equipment

High glass jar

Candle

Matches

Tray/bowl


Jug of water

Blu Tac

Timer

Method
1. Check for safety.
2. Place candle in the centre of the tray/bowl using blu tac.

3. Light candle.

4. Place jar over candle.

5. Use timer to measure how long it takes until the flame goes out. Note observations.
6. Pour water into the bottom of the tray/bowl.  

7. Light candle.
8. Place jar over candle.

9. Watch what happens to waterline inside jar when candle goes out. Note observations.
5. Discoveries/Observations

First I found out that the candle needs to be quite small or the jar won’t fit over the top of it.  It was hard to find a glass jar and harder to get the label off!  The flame stayed alight for longer than I thought under a large jar.  There was lots of smoke when the flame went out.  Starving the flames of air seemed to put the fire out.  My next experiment was with water in the bottom of the tray.  At first nothing happened and then the flame went out and the water began to rise up the jar.  The water level went up about 1cm.  The water was filling up the space left when the fire burned up the air.  When I lifted up the jar, it felt like a magnet, not wanting to lift, but once I lifted it past the water level of the tray, all the water came out in a rush because air could get back into the bottle and water is heavier than air.
6. Deduction/Hypothesis/Conclusions
Fire needs oxygen (air) to stay alive.  I can prove this with my experiment. Starving the fire of air or smothering the flames will stop the fire continuing.  Fire uses up the air so if it doesn’t get any more, the fire will die.
Fire need fuel for burning.   Some materials are more flammable than others.
Fire is a very necessary tool for people but we need to remember that unless we use our knowledge and practise caution, fire can be very dangerous and even cause deaths.

7. Applications 

Understanding the science behind fire helps us when fire becomes a danger to us.  Teaching people to ‘stop, drop and roll’ if their clothes catch fire is about smothering the flame and starving the fire of oxygen.
Putting the lid on a pan of burning oil is far more effective than throwing water on it.

Firefighters use water to smother as well as to cool.  They also use other methods of starving fire of air: beating out flames, covering flames with fire blankets, closing off burning areas, using foam and other forms of fire retardant

Understanding the science of fire has also helped industries that have used fire to manufacture goods.  Blacksmiths would fan flames to make them hotter and to build up fires.

8. Glossary
flammable - easily ignited and capable of burning rapidly
fuel - something consumed to produce energy, especially a material such as wood, coal, gas, or oil burned to produce heat or power
oxygen - a colourless odourless gas that is the most abundant element
retardant - resistant to catching fire and stopping the fire from spreading further

smothering - to deprive (a fire) of the oxygen necessary for combustion
starving - to suffer or die from extreme or prolonged lack of food (air is like the fire’s food)
