SCH3U1

UNIT 3: Chemical Reactions
Balancing Chemical Equations

Chemical reactions can be represented as:

i) word equations:


water

 hydrogen   +   oxygen

ii) skeleton chemical equations:      

H2O (l) 


H2 (g)       +        O2 (g)

  

iii) balanced chemical equations


H2O (l) 

   
H2 (g)       +        O2 (g)

The need to “balance” results from the Law of Conservation of Mass (LCM)

How to Balance a Chemical Equation:
1. Write out the correct chemical formula (nomenclature again!)

2. Balance the atoms with the largest number on either side.  Leave hydrogen, oxygen and other solitary elements.

3. Balance any polyatomic ions that occur on both sides (i.e. treat these ions together if possible)

4. Balance the hydrogen and oxygen atoms that occur in a combined (eg Na2O) or uncombined state (O2).

5. Balance any other uncombined elements.

Chemical Equations and Balancing Worksheet 1
PART A:

Write a word equation for and balanced chemical equation for each reaction described below.  Include the state symbols (s, l, g, aq) for each reactant or product.

1. Nitrogen gas and hydrogen gas react to form ammonia gas.

2. Zinc metal undergoes a reaction with oxygen gas to produce solid zinc oxide.

3. Solid potassium chlorate decomposes to form  soild potassium chloride and oxygen gas.  

4. Phosphorus (P4 (s)) reacts violently with chlorine gas to form liquid phosphorus trichloride. 

5. Sodium metal and chlorine gas react to form rock salt, sodium chloride.
6. Methane gas reacts with oxygen to form the greenhouse gas carbon dioxide and water vapour.

7. Aqueous potassium hydroxide reacts with a sulfuric acid solution to form aqueous potassium sulfate and water.

8. Octane (C8H10) undergoes a reaction with oxygen to form carbon dioxide gas and water vapour.

PART B:
Write a balanced chemical equation for each of the following word equations.
1.
aluminum (s)
+     sulfuric acid  (aq) aluminum sulfate (aq)   +   hydrogen (g)
2.
sulfur hexafluoride (g)  +  water (l) sulfur trioxide (g)  +  hydrofluoric acid (aq)
3.  
calcium hydroxide (aq)  +  phosphoric acid  (aq)










calcium phosphate (s)   +  water (l) 
4.
sodium peroxide (s)   +  water(l) sodium hydroxide (aq)  +  hydrogen peroxide  (aq)   
LCM:    Atoms cannot be created or destroyed in a chemical reaction.








