Writing balanced chemical equations
Once you have mastered chemical formulae, this is next step. Chemical equations are really powerful; they tell you exactly what you start with in a reaction and what these reactants are transformed into (products). Moreover, as we shall see, equations tell you exactly how much of a reactant you will need, or how much product you can (theoretically) obtain: equations are precisely quantitative.
Here is a foolproof way to getting your symbol equations correct. Remember, almost any chemical calculation depends on a precise equation so if you can’t get the latter correct, you can abandon all hope for the former!!
Follow the guidelines below exactly to ensure success:

1. Write the full word equation for the reaction in question.

2. Underneath, write the exact formulae for each compound required (or symbol for any elements). Watch out for diatomic elements: O2, H2, N2 and all Group 7 elements i.e. Cl2). 

[Never forget: once you have the correct formulae, you can never change it: all you can do is place (whole) numbers in front of any symbol or formulae]
3. Get the equation balanced: there must be exactly equal numbers of each atom on each side of the arrow (and you must meet the restraints imposed by 2 above). When balancing, try to:

· Balance for atoms that are occur only once on each side of the arrow first.

· Leave oxygens, hydrogens etc to the end when they should “fall into” place.
4. Once finished, check: “tally up” the atoms either side of the arrow, at least mentally or, preferably, by writing them down.

5. Finally, add state symbols: (s), (l), (g) and (aq) as subscripts. These are really informative, so try to use them whenever possible.

Does this make sense? There is only one way to be sure of success here: get stuck in and practice as many as you can. Start now:

Write a fully balanced equation using steps 1 to 5 for each of the following:

· Big hint: In 1-8 below: Reactants in bold italics; products in bold underlined
1. The formation of sodium chloride from its elements.

2. The formation of carbon monoxide (CO) from its elements.

3. The displacement of zinc from zinc sulphate by sodium, also producing sodium sulphate.
4. The combustion of methane in excess oxygen forming carbon dioxide and water.
5. The combustion of butane in excess oxygen forming carbon dioxide and water.
6. The neutralisation of sodium carbonate with hydrochloric acid (HCl) forming sodium chloride, carbon dioxide and water.
7. The neutralisation of sodium carbonate with phosphoric acid (H3PO4) forming sodium phosphate, carbon dioxide and water.
8. The thermal decomposition of lead (IV) carbonate forming lead (IV) oxide and carbon dioxide. 
Answers below
Remember the fundamental point: a chemical reaction merely involves rearranging the atoms so that they pair up in different combinations: mass is conserved (and therefore so are the identities and numbers of atoms). This is the premise under step 3 above.
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Next: In each of the following, write out the word equation first, based on the information given to you; then use this to produce the fully balanced symbol equation. Answers below (ignore A, B, C for now)
1. Solid sodium reacting with chlorine gas to produce solid sodium chloride.

2. Hydrogen and chlorine gases reacting together to form hydrogen chloride gas.

3. Sulphur dioxide gas (SO2) reacting with more oxygen to form sulphur trioxide (SO3) gas.

4. Nitrogen and hydrogen gases reacting together to form ammonia vapour (NH3)

5. Solid carbon and carbon dioxide reacting together to form carbon monoxide (CO) gas.

6. Aluminium burning in air to form solid aluminium oxide.

7. Aluminium reacting with chlorine to form aluminium chloride liquid.

8. Solid sodium displacing magnesium from magnesium sulphate solution to form sodium sulphate and magnesium.

9. Solid calcium carbonate dissolving in hydrochloric acid to form calcium chloride solution, carbon dioxide and water.
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Now look at A, B and C on the handwritten scan-in above.

1. Re-write A using Sodium instead of potassium, and re-balance from scratch. What happens to the balancing?

2. Re-write B using sulphuric acid, and rebalance from scratch. Why does the balancing change?
3. Using C as a model, write an equation for reaction sodium with aluminium sulphate. What type of reaction is this?
Other examples of reactions to try:

See your Student Handbook Formulae, Equations and Moles.

Exercise 6a : Balance the equations

Exercise 6b: Identify the error

Exercise 6c: Write the symbol equation from the word equation

Next: In each of the following, write out the word equation first, based on the information given to you; then use this to produce the fully balanced symbol equation. 
1. Solid sodium reacting with chlorine gas to produce solid sodium chloride.
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3. Sulphur dioxide gas (SO2) reacting with more oxygen to form sulphur trioxide (SO3) gas.

4. Nitrogen and hydrogen gases reacting together to form ammonia vapour (NH3)

5. Solid carbon and carbon dioxide reacting together to form carbon monoxide (CO) gas.

6. Aluminium burning in air to form solid aluminium oxide.

7. Aluminium reacting with chlorine to form aluminium chloride liquid.

8. Solid sodium displacing magnesium from magnesium sulphate solution to form sodium sulphate and magnesium.

9. Solid calcium carbonate dissolving in hydrochloric acid to form calcium chloride solution, carbon dioxide and water.
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