KS3 Work Booklet – Physical Changes & Chemical Reactions


Mr McCay

Physical Changes and Chemical Reactions
A physical change is when the arrangement of particles in a material change shape and no new substance is formed. A physical change is reversible.
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A chemical reaction takes place when two or more materials (atoms) combine together to form a completely new substance (compound) that can’t be changed back into its original parts. A chemical reaction is a permanent change.
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When a chemical reaction takes place there is usually a change in:

_____________________________

_____________________________

_____________________________

_____________________________

Only one of these changes is needed for it to be a chemical reaction, but sometimes all these changes can take place at once.
Chemical Reactions

An example of a chemical reaction is when Magnesium metal is burned. When something is burning Oxygen is reacting with it. The reaction can be shown as a word equation:

Magnesium
+ 
Oxygen 


Magnesium Oxide

This means that two atoms of Magnesium have bonded to one atom of Oxygen.

[image: image3.png]



The compound formed in this reaction, Magnesium Oxide, is a completely different substance than the two elements that make it up, Magnesium and Oxygen.

Burn a piece of Magnesium ribbon. 
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Describe the following about the reaction:

	
	Before Reaction
	After Reaction

	Appearance
	
	

	Colour
	
	


Chemical bonds

The atoms in a compound are chemically joined together by strong forces called bonds. You can only separate the elements in a compound using another chemical reaction. Separation methods like filtration and distillation will not do this. 
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Compounds form when atoms join together in a chemical reaction

Compounds and mixtures - Atoms and molecules 

Remember that an element is one type of atom, like carbon, gold or chlorine. We will look at three ways that atoms can exist. 

Single atoms
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Helium atoms

The atoms of some elements do not join up with other atoms. They stay as single atoms. 

The element helium is like this. Helium is an unreactive gas. Helium atoms do not join up with each other or any other element. 

Molecules of elements

When atoms of the same element join together we get a molecule of that element. 

	Molecules 

	Oxygen 
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	Hydrogen 
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	Sulphur 
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Oxygen is like this. Two oxygen atoms join together to make an oxygen molecule. Most of the oxygen in the air is in this form. Hydrogen and chlorine also have molecules with two atoms. 

Some elements have molecules with more than two atoms. Sulphur atoms can make molecules of eight atoms joined together. 

Compounds

A compound is made when atoms of different elements join together by chemical bonds. 

This means that compounds will always exist as molecules, not separate atoms. The diagrams show some molecules of common compounds. 

	Common Compounds 

	Water molecule 
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	Carbon dioxide molecule 
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Compounds and mixtures - Metal and non-metals oxides 

Reaction with oxygen

Remember that metals react with oxygen in the air to produce metal oxides, like magnesium oxide. 

Non-metals react with oxygen in the air to produce non-metal oxides. Here are two examples for the non-metals carbon and sulphur. 

  

Carbon burns in air to form carbon dioxide: 

carbon + oxygen → carbon dioxide

  

Sulphur burns in air to form sulphur dioxide: 

sulphur + oxygen → sulphur dioxide

Compounds and mixtures - Mixtures 

A mixture is made from different substances that are not chemically joined. 

For example powdered iron and powdered sulphur mixed together makes a mixture of iron and sulfur. They can be separated from each other without a chemical reaction, in the way that different coloured sweets can be picked out from a mixed packet and put into separate piles. 
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Mixture and compounds

Mixtures have different properties from compounds. The table summarises these differences. 

	
	Mixture 
	Compound 

	Composition 
	Variable composition – you can vary the amount of each substance in a mixture. 
	Definite composition – you cannot vary the amount of each element in a compound. 

	Joined or not 
	The different substances are not chemically joined together. 
	The different elements are chemically joined together. 

	Properties 
	Each substance in the mixture keeps its own properties. 
	The compound has properties different from the elements it contains. 

	Separation 
	Each substance is easily separated from the mixture. 
	It can only be separated into its elements using chemical reactions. 

	Examples 
	Air, sea water, most rocks. 
	Water, carbon dioxide, magnesium oxide, sodium chloride. 


An example - iron, sulphur and iron sulphate
Remember that iron and sulphur react together when they are heated to make a compound called iron sulphide. What are the differences between a mixture of iron and sulphur, and iron sulphide? Here are some of them: 

· The mixture can contain more or less iron, but iron sulphide always contains equal amounts of iron and sulphur. 

· The iron and sulphur atoms are not joined together in the mixture, but they are joined together in iron sulfide. 

· The iron and sulphur still behave like iron and sulphur in the mixture, but iron sulphide has different properties from both iron and sulphur. 

· You can separate the iron from the mixture using a magnet but this does not work for iron sulphide. 

Rusting
Iron and steel rust when they come into contact with water and oxygen. They rust faster in salty water or acid rain. 
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Salt dissolved in water does not cause rusting, but it does speed it up, as does acid rain.
The chemical reaction for rust is:

Iron
  +   Oxygen


Iron Oxide




    (and Water)


   (Rust)

To stop Iron from rusting we must protect it from air and water. Here are some ways of doing this:

· Painting – Used to protect cars and bridges.

· Greasing or Oiling – Used on chains and hinges.

· Plating – Coating the Iron with another metal. Chromium is used on car bumpers. 

· Galvanising – Coating with zinc metal.

· Coating in Plastic.




Iron and steel rust when they come into contact with water and oxygen. Both water and oxygen are needed for rusting to occur. In the experiment below, the nail does not rust when air - containing oxygen - or if water is not present:





Calcium chloride absorbs water in the right-hand test tube








Common chemical reactions include:





_________________


_________________


_________________











Common physical changes include:





_________________


_________________


_________________














