Simple Chemical Reactions Booklet
This booklet covers:
1. Observing chemical change
2. Atoms and Molecules in reactions
3. Testing gases
4. Writing chemical equations
1. Observing chemical change
What is a chemical reaction?
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· Chemical reactions result in the formation of a new substance. 
· Most chemical changes cannot be reversed.  The exceptions involve another chemical reaction.
· It is important to know the difference between a chemical and a physical change.
· Physical changes are reversible.
· All changes of state are physical changes. Melting and boiling are physical changes.
For example, changing ice to water to steam can be reversed.

Recognising a chemical reaction has happened:
[image: ]
	1. Bubbles or fizzing (correct science word if effervescence).  This shows a gas being released.  E.g. a substance is used up
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	2. A colour change – a new substance has been made, e.g. rust. 


	


	





[image: science chemistry precipitation reaction lead iodide | Fundamental ...]  4. A temperature change – either increase or decrease.

3. Precipitate become visible – this is a solid made when two liquids react.
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Reactants and products:Iron + oxygen     iron oxide 





                                     Reactants         Products
Chemicals that react together are reactants, the substance or substances formed are called products. Always put an arrow between the two (never use an equals sign). Some reactions are faster than others, we can measure chemical changes by measuring volume or monitoring temperature.
Questions:
1. What is a chemical reaction?
2. Write a word equation for the reaction between magnesium and oxygen.
3. List 4 ways of recognising a chemical reaction.
4. Complete the following table:
	Experiment
	Reversible or 
Irreversible?
	Physical or chemical change?

	Ice cube melting
	
	

	Kettle boiling
	
	

	Bunsen burner on
	
	

	Burning toast
	
	

	Dissolving salt in water 
	
	

	Boiled egg
	
	

	Magnesium dropped in acid 
	
	

	Burning splint
	
	

	Dissolving tablets in water
	
	

	Baked cake
	
	





2. Atoms and molecules in reactions 
What is a Compound?
When two or more elements are joined together we can make a compound.
Examples:
Sodium Chloride(salt) is made up of Sodium and Chlorine.
Hydrogen oxide(water) is made up of Hydrogen and Oxygen.
Carbon dioxide is made up of Carbon and Oxygen.
Iron Oxide(rust) is made up of iron and Oxygen.
When chemical reactions take place, the atoms in the reactants become arranged differently to form the products.
When two elements react together to form a compound, atoms of the elements combine. 									

[image: ]The number of atoms in the reactants and products are the same and therefore mass has stayed the same.
When two compounds react, new bonds are formed and the atoms are rearranged.
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Burning Fuels         
What happens in reactions when we burn fuels?
[image: ][image: ]
Complete or incomplete Combustion?
[image: ]
Questions:
5. Which atoms make up a) Calcium Chloride b) Copper Oxide c) Hydrochloric acid?
6. Name 4 examples of diatomic molecules
7. What happens to the bond in hydrochloric acid when it reacts with sodium hydroxide?
8. What would you see if the arrangement of atoms led to a gas being produced?
9. Which bonds need to be broken, for hydrogen to react with oxygen? Which bonds are made?
3. Testing gases
In order to identify the gas produced in a reaction it must first be collected.
How do we collect gases? 
Look at the diagrams and read the paragraph.
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Testing gases
Once a gas is collected, chemists can set about testing the gas that has been made.  Usually they have an idea about which gas will be produced and so can choose the tests which are most appropriate. They can choose from bubbling the gas through another solution or testing with damp litmus paper or using a lit or glowing splint.  Gases can be acidic, alkaline or neutral.
There are several gases that can be tested for easily in the laboratory. These include: Hydrogen, Oxygen, Chlorine, Carbon dioxide, Sulfur dioxide, Ammonia and Water Vapour.
To test for Carbon dioxide
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To test for Hydrogen
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To test for Oxygen
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To test for Chlorine
Add bleach and Hydrochloric acid together in the same test tube and warm the test tube in your hand.  Hold some damp blue litmus paper at the neck of the test tube – If Chlorine is present the paper will turn red and then bleach (go white).
Questions:
10. What is the difference in testing for oxygen and hydrogen?
11. Which gases are neutral?
12. How could you identify a gas you have collected in a gas syringe?
13. Choose the correct gas collection method (collect over water/ bubble through test solution/collect in gas syringe) for the following situations:
a) Quick identification
 b) To know the volume and then identify the gas  
c) To find the volume of a gas you know to be soluble in water.





4. Writing chemical equations

[image: ]     .[image: ]
Writing an equation for baking a cake, it might look like this:
FLOUR + BUTTER + EGGS + MILK  CAKE
So, how about a chemical reaction between Zinc and copper sulphate to form zinc sulphate and copper.
Word equation:
Zinc + Copper sulphate  Zinc sulphate + Copper
Reactants                                  Products
The starting chemicals are called Reactants.
The chemicals that are made (produced) are called Products.
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What about symbol equations?
You can use your periodic tables to find the symbols for elements involved. When writing a symbol, the first letter of a symbol will always be a capital letter and the others will be lower case.
You can learn symbols for common compounds such as carbon dioxide and water. Just remember for numbers like ‘2’ in carbon dioxide must be written slightly below the letters: CO2.  Similarly, water is H2O.
Balancing Equations
This simply means you have to have the same number of each type of atom before and after the reaction has taken place.
To make equations balance, numbers may have to be added in front of one or more of the symbols for the reactants and products.
What exactly does this mean?
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Questions:
14. Find the symbols for the following elements:  Potassium, Cobalt, Zinc, Bromine, Carbon, Copper, Iron, Calcium
15. Write down the formula for the following common Compounds: Sodium Chloride, Hydrochloric acid, Sodium hydroxide, Sulphuric acid, Copper Sulphate, Ammonia.
Are the following equations balanced?
16. CaCO3     CaO  + CO2 
	Atom Type
	Left hand side
	Right hand side
	Balanced?

	Ca
	
	
	

	C
	
	
	

	O
	
	
	



17. H2O2  H2O + O2
	Atom type
	Left hand side
	Right hand side
	Balanced?

	H 
	
	
	

	O
	
	
	



18. Na + Cl2  NaCl
	Atom type
	Left hand side
	Right hand side
	Balanced?

	
	
	
	

	
	
	
	



19. Mg + HCl  MgCl2  + H2
	Atom type
	Left hand side
	Right hand side
	Balanced?

	
	
	
	

	
	
	
	

	
	
	
	



[bookmark: _GoBack]Extension Task
Simple chemical reactions – Create an information sheet showing the difference between chemical and physical reactions, what happens to atoms and molecules in reactions and how we can test for the gases: carbon dioxide, hydrogen and oxygen. 
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« When calcium reacts with chlorine, the
calcium and chlorine atoms bond
together to make a compound called
calcium chloride.
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Some elements exist as atoms and others as
molecules.

A few non-metals exist as molecules, made
from two atoms, when they are in their
elemental state.

They are molecular atoms because both atoms
are the same.

These diatomic molecules are:
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* Fuels contain carbon and hydrogen.

* When fuels burn completely in oxygen,
carbon dioxide and water are formed.

« Carbon and oxygen atoms bond together
to make carbon dioxide molecules.

* Hydrogen and oxygen atoms bond
together to make water molecules.

* The atoms are just rearranged to form
new substances.
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+ When fuels burn without enough oxygen
to react it is called incomplete
combustion.

+ Instead of carbon dioxide forming,
carbon monoxide forms as well as water.

« Why is carbon monoxide harmful?
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* Inorder to identify the gas produced ina
reaction it must be collected.

+ This can be achieved by blocking the tube
with a bung.

« If the test to identify the gas requires it
to be dissolved or mixed with a solution, a
delivery tube can be used as in the
diagram above.
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To test for Carbon dioxide

* Use Lime water
(Calcium Hydroxide) 2?{;30" DIOXIDE

* When Carbon .
dioxide is bubbled
through lime water,
the lime water
becomes cloudy.
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To test for Hydrogen

* Magnesium will react with acid and hydrogen
gas is given of f.

« If this gas is collected and ignited it will
explode making a squeaky pop!
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To test for Oxygen

+ Oxygen will relight a glowing splint.
+ There are a number of ways of producing
oxygen in the lab.

S

Fig. 13.7 Arangement of apparatus for the preparation of
oxygen
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Reactants and Products

Chemical reactions
make new substances.
These new substance
are called products.

Lets think about
the reactants and

products involved in
baking a cakel

The substances you
started with are
called reactants.
These are used up
during the reaction.
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copper + oxygen = copper oxide
. iron oxide
iron + oxygen >

magnesium + oXygen - magnesium oxide

zinc + oxygen = zinc oxide
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What happens to the particles
when Magnesium metal burns?

Magnesium 4. Oxygen gas ———p Magnesium oxide

2Mg + O, — 2MgO
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