Identifying reactions and writing word equations

Some CE questions will get you to complete word equations for reactions, and then identify the TYPE  OF REACTION.

You know 4 types at the moment, with one more key one to come. 

OXIDATION 

– characterised by the addition of Oxygen to another chemical. OXIDES are formed. Reactions like burning, combustion of fuels, rusting 

1. METAL + OXYGEN = METAL OXIDE (burning/ rusting)
2. NON-METAL + OXYGEN = NON-METAL OXIDE (burning)
3. HYDROCARBON FUEL + OXYGEN = CARBON DIOXIDE + WATER (combustion)

e.g.
copper + oxygen = copper oxide
methane + oxygen = carbon dioxide + water

KEYS: Look for + OXYGEN as a reactant, or an oxide being formed

REDUCTION 

– characterised by oxygen being taken away from a chemical, usually an OXIDE.

1. METAL OXIDE + HYDROGEN = METAL + WATER


e.g. 

copper oxide + hydrogen = copper + water
KEY: Look for a metal oxide becoming just a metal, losing the oxide part.

DECOMPOSITION
· characterised by there being only 1 reactant on the left of the equation, which is heated, usually a CARBONATE.

1. METAL CARBONATE = metal oxide + carbon dioxide
e.g.

calcium carbonate  = calcium oxide + carbon dioxide  (limestone decomposition)

copper carbonate  = copper oxide + carbon dioxide

       (green)
         (black powder)

KEY: Look for only 1 reactant which is a carbonate

NEUTRALISATION 
- characterised by there being an acid involved. This will involve an ACID being added to a BASE (alkali if soluble), and one of the products being water.
1. METAL OXIDE + ACID = A SALT + WATER

       (alkali)

2. METAL HYDROXIDE + ACID = A SALT +WATER

             (alkali)

3. METAL CARBONATE + ACID = A SALT + WATER + CARBON DIOXIDE

              (base)

Also, remember that the salt formed depends on the ACID and the METAL.

Hydrochloric acid = CHLORIDES

Sulphuric acid = SULPHATES

Nitric acid = NITRATES

e.g.

sodium hydroxide + hydrochloric acid = sodium chloride + water (formation of table salt)
                          


           (table salt)

zinc oxide + nitric acid  = zinc nitrate + water

calcium carbonate + sulphuric acid = calcium sulphate + water + carbon dioxide (acid rain on limestone reaction)
KEYS: Look for an ACID as one of the reactants and an oxide, hydroxide or carbonate. 

Bearing all this in mind, try to identify the following reactions (write the answer next to the equation) – is it OXIDATION, REDUCTION, NEUTRALISATION, DECOMPOSITION?
1. Zinc oxide + hydrogen = zinc + water

2. Sodium carbonate = sodium oxide + carbon dioxide

3. Nitric acid + magnesium hydroxide = magnesium nitrate + water

4. Oxygen + copper = copper oxide

5. Iron carbonate + sulphuric acid = iron sulphate + water + carbon dioxide

6. Aluminium oxide + hydrochloric acid = aluminium chloride + water

7. Magnesium + oxygen  = magnesium oxide

8. Hydrogen + copper oxide = copper + water

Now try and complete these equations, and then identify which type of reaction it is underneath each equation:
9. zinc hydroxide + nitric acid = _______________ + _______________
10. iron oxide + hydrogen  = _____________ + _____________

11. cobalt carbonate = ___________________ + __________________

12. copper + oxygen = ______________________

13. ____________ + copper = copper oxide
14. magnesium carbonate + _____________ = magnesium sulphate + water + _______
15. lead oxide + _________________ = lead chloride + _____________

16. tin oxide + hydrogen = _________ + water

17. aluminium carbonate  = _______________________ + carbon dioxide

18. sulphuric acid + _________________ = copper sulphate + carbon dioxide + water

19. ____________ + __________ = zinc oxide

20. methane + ______________ = water + carbon dioxide

21. ______________________ = sodium oxide + carbon dioxide

22. potassium oxide + _____________ = potassium + water

DISPLACEMENT 

– characterised by a metal compound reacting with another metal and the metals swapping place. 

METAL 1 COMPOUND + METAL 2 = METAL 2 COMPOUND + METAL 1

Remember, this will only happen if Metal 2 is higher in the Reactivity series than Metal 1.

e.g. 

copper sulphate + zinc = zinc sulphate + copper

   (blue sol.)                    (colourless sol.)

magnesium nitrate + lead  = NO REACTION ( lead is below magnesium in the reactivity series)

There is a special case with hydrogen, which although a non-metal, is also part of the reactivity series. The compounds of hydrogen that might be used are ACIDS (hydrochloric, nitric, sulphuric) or WATER

Hydrochloric acid + metal 1 = metal 1 chloride + hydrogen

Nitric acid + metal 1 = metal 1 nitrate + hydrogen

Sulphuric acid + metal 1 = metal 1 sulphate + hydrogen

Water + metal 1 = metal oxide + hydrogen
AS LONG AS METAL 1 IS HIGHER IN THE REACTIVITY SERIES IN EACH CASE

e.g.

sulphuric acid + magnesium = magnesium sulphate + hydrogen
gold + water = NO REACTION (gold is below hydrogen in reactivity series)

calcium + water = calcium oxide + hydrogen

iron + water =  iron oxide + hydrogen (rusting – this is also an oxidation reaction!)

nitric acid + sodium = sodium nitrate + hydrogen

KEYS: For a normal displacement reaction there will be a METAL ELEMENT ON ITS OWN, trying to combine with a METAL COMPOUND (usually a sulphate, carbonate, nitrate, chloride, oxide). If the metals swap then a displacement reaction has happened.

Special case: a METAL is reacting with an ACID or WATER, and hydrogen gas is released
