
Chemistry   -  Combustion

    3 Elements – Carbon, Sulphur and Phosphorous
You have experimented with the combustion of natural materials, these are referred 
to as ORGANIC materials.  

See below for  recall questions and bookwork, then there is new information, the 
headings of each section are in red. 

In the combustion experiments there have been a number of key vocabulary words 
so far that are relevant, some you know already, a few may be new or less familiar 
to you.  

KEY TASK RECALL: Now we need to think back to the candle experiments and 
remember a few points. You can read the questions below on your own or ask 
someone to read them and then answer and even discuss. 

Recall Questions for Candle experiments: 

1. Observing a candle flame. 

 When observing a candle flame describe the structure of the flame, the
colours and shapes you saw and the intensity of light in different parts 
of the flame.

2. Geometry in a flame.  

 When you watched the experiment in the demo, what did you observe 
when a piece of paper was quickly put on top of a flame, cutting 
through the lower part of the flame? 

 What different observations did you make when doing this experiment?

 Did you get variable results depending on where you put the paper?

3. Consuming Oxygen. 

 When the glass was put over the lit candle in the Consuming Oxygen 
experiment, why did the flame go out? 

 When did the water rise? 

 Why do you think the water rose up?

 Do you think there was still oxygen in the glass after the flame when 
out?

4. Carbon Dioxide release experiment. 

 Describe what you observed that told you a gas was being released. 

 The gas was carbon dioxide, why do you think the candle went out?

5. Jumping flame.
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 What did you observe when the candle reignited in the jumping flame, 
how would you best describe how the candle relit?

 The vapour coming off the candle played a part in the flame jumping, 
why do you think this was important?

KEY BOOKWORK TASK:

Today you will write up two of the experiments. Science experiments are written up 
with Materials, Method, Observations and Discussion/Conclusions. Diagrams are also
important and very helpful as a lot can be described easily in a picture that is harder 
to explain with words.

Your bookwork task is to write up two candle experiments of your choice, 
you must do diagrams labelled with materials and then write your 
observations! If you wish add some conclusions and discussion. 

Here are some diagrams as examples that will help you when you plan your own:

              

                                

Make sure
you label

your
diagrams!
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KEY TASK & NEW INFORMATION TODAY 

Read the text below, you will not need to remember it all but see what 
interests you most  – you can ask someone to read it to you too. There is 
an activity below.

There is a lot of text but you only need some key points which are in 
boxes or blue text.

We have considered what an element is such as iron, gold and oxygen, 
(not the four elements: wind, fire, earth and water). 

Today we will consider three elements- carbon, sulphur and phosphorous. 

Carbon 
You will have seen blackened materials in the fire -  this is charcoal. Charcoal is 
basically just the element carbon (if made well) and can be used to cook with on a 
BBQ. Some of you will have made charcoal in class 4 and  used it for drawing. When
it is used on a BBQ you will realise that charcoal  will burn hot! Carbon is also found 
in coal which is a mineral form of carbon. 

You can see there are different physical forms of carbon…………….Diamonds are also pure 
carbon! 

Perhaps you have some of these different forms of carbon at home?

If a fire burns really hot and you keep everything burning in the end all the charcoal 
or coal will turn to………………..Ash is a very intersting substance in fact.. as we shall 
see. It is not carbon, so after a fire has burnt, where has the carbon gone? 

Sulphur
Sulphur was known in ancient times. It was called brimstone in the Bible. It is a 
bright to pale yellow, odourless, brittle solid which has its origin in the bowels of the 
earth. It is brought to the surface by hot springs and volcanoes where it can form 
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exquisite crystals (see below). It has a greasy feel, and it exhibits a strong “rotten-
egg” odour. 

            
Sulphur often occurs within coal,

petroleum, and natural gas, and is
found in ores that are used to extract

metals and in the interior of meteorites
(that fall from the sky!) It is an

element found in plants and animals. It
has many industrial uses such as in the

manufacture of black powder,
matches, and explosives. It is also

used to create rubber, in dyes,
sulphuric acid, and is used as an

insecticide and fungicide.

Collecting sulphur from the edge of a naturally occurring volcanic site.

Most of the world’s sulphur comes from Italy, most notably from the volcanic island 
of Sicily. Perhaps some of you have also smelt sulphur, perhaps at a Hot 
Spring or been close to a volcano. 

               

Mount Etna
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In the United States sulphur is mined in Texas and Louisiana. People who have 
arthritis find relief by bathing in warm sulphur pools because the sulphur softens 
their bones. During the Plague, sulphur was burned in pots inside of closed houses 
to kill off the fleas which carried the disease. Before sulphur burns it melts and then 
it burns with a soft, steady, blue flame.

              
Sulphur burning

Phosphorus
A German alchemist named Henning Brand mixed human urine with sand and then 
heated the mixture in an oven. When he removed the hot mixture, he found that it 
glowed intensely in the dark. It was a soft, waxy, off-white material. He named the 
material phosphorus which means “I bear light.” Phosphorus is also made by 
burning bones, then capturing the gas from the bones and leading it through water, 
where it hardens. It must be kept in water, otherwise it will smoke and
burn with a cold flame. It burns with a shower of clear yellow sparks. It is very 
dangerous. 

Phosphorus as a trace element  - (luckily not in combustable form) can be found in 
the brain, in mushrooms, fireflies, and rotting wood. It was first used commercially 
for making the tips of matches which ignite when struck on any rough surface. 
Unfortunately, they could also ignite in the box when they bumped up against each 
other. 

It can be found in many foods: 

                    
In 1845 red phosphorus was discovered and was
found to be much safer for making matches.
                                                                      

Red Phosphorus
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Matches

Initially matches were made by placing sulphur and another explosive substance on 
the tips of sticks. When rubbed gently the mixture would crackle and then burst into 
flame with a loud report. These matches were dangerous, and many accidental fires 
were started with them. 

Scientists experimented with using phosphorus which burns at a lower temperature 
and thus was safer. However, it was discovered that the matches would ignite 
simply by rubbing against each other. Obviously, these were not nice to carry 
around in your pocket! Then came the “safety match” which contains other 
substances to make it safer to use. On the side of the match box is painted a 
mixture containing powdered glass and red phosphorus. Here the match can be 
struck to be lit. These matches can almost never be ignited by accident.

Activity: Observation of Matches – Please conduct this activity in the 
presence of an adult...... Max safety precautions at all times

This is a simple activity, and one you will have done before – Light a 
match!

 Look carefully at the moment it ignites and the spark of light appears. 
 Look at the colour of the flame, is it the same as a candle?

We heard about the fire triangle: Fuel, heat
and oxygen!

 So, what is the fuel?
 Where is the heat from?

Of course, there is oxygen all around us in
the air

When it is dark and you light a match,
then voila! There is light!

 Do you think combustion is always accompanied by light? 


