


EQUATIONS
Equations must balance
When balancing an equation, 
• never change a correct formula, 
• change the numbers of moles by writing a 

number in front of a formula 

For Ionic Equations the charges must balance as 
well as the atoms

Calculations involving reactions will be wrong 
unless a balanced equation is written first.



How to balance equations 
 
(i) write a word equation 
 

(ii) write the chemical formula 
 

(iii)  baOaQce XVLQg Ya¶V PeWhRd:  SLcN Whe PRVW dLffLcXOW cRPSRXQd, SXW 1 in front, 
 this defines the other compounds; work through for all elements - penultimate H, 
 and lastly O ! 
 

(iv) write down the atoms on the l.h.s. and those on the r.h.s. 
 

(v) Check, is it balanced ? 
 

example 
Write an equation for the reaction between copper carbonate and dilute nitric acid 
 
method 
(i) copper carbonate  +  nitric acid  o  copper nitrate +  carbon dioxide  +  water 
                  (number 4 in list of general equations) 
 

(ii)  CuCO3  +  HNO3  o  Cu(NO3)2  +  CO2  +  H2O 
 

(iii)  CuCO3  +  HNO3  o  1 Cu(NO3)2  +  CO2  +  H2O 
 

 SXW a ³RQe´ LQ fURQW Rf CX(NO3)2 
 

 therefore: 
1 CuCO3  +  2 HNO3  o  1 Cu(NO3)2  +  CO2  +  H2O 

 

 finally: 
1 CuCO3  +  2 HNO3  o  1 Cu(NO3)2  +  1 CO2  +  1 H2O 

 
(iv) to check, count the number of each atom on each side 
 Left hand side: 1 x Cu,  1 x C,  2 x H,  2 x N and  9 x O 
 Right hand side: 1 x Cu,  1 x C,  2 x H,  2 x N and  9 x O 
 Therefore, Balanced  3 
 
Note: 
If H appears in any compound on the left hand side of any equation, then unless you know 
hydrogen gas is produced (eg MASH) you may assume that water is probably formed.  
 
 
 
 
 
 

Work through the following exercise 
 





Balance these equations: 
 
 
1 NaOH    +    H2SO4    o    Na2SO4    +    H2O 
 
 
2 CH4    +    O2    o    CO2    +    H2O 
 
 
3 NaOH    +    Al2(SO4)3    o    Al(OH)3    +    Na2SO4 
 
 
4 CuCO3    +    HNO3    o    Cu(NO3)2    +    H2O    +    CO2 
 
 
5 SO2    +    O2    o    SO3 
 
 
6 H2O    +    NO2    +    O2    o    HNO3 
 
 
7 KClO3    o    KCl    +    O2 
 
 
8 H2S    +    SO2    o    S    +    H2O 
 
 
9 NH3    +    Cl2    o    N2    +    HCl 
 
 
10 HI    +    H2SO4    o    H2S    +    H2O    +    I2 
 





RemindeU µ1¶V dR not need to be shown 

 
 
1 2 NaOH    +   1 H2SO4    o   1 Na2SO4    +   2 H2O 
 
 
2 1 CH4    +   2 O2    o   1 CO2    +   2 H2O 
 
 
3 6 NaOH    +   1 Al2(SO4)3    o   2 Al(OH)3    +   3 Na2SO4 
 
 
4 1 CuCO3    +   2 HNO3    o   1 Cu(NO3)2    +   1 H2O    +   1 CO2 
 
 
5 2 SO2    +   1 O2    o   2 SO3 
 
 
6 2 H2O    +   4 NO2    +   1 O2    o   4 HNO3 
 
 
7 2 KClO3    o   2 KCl    +   3 O2 
 
 
8 2 H2S    +   1 SO2    o   3 S    +   2 H2O 
 
 
9 2 NH3    +   3 Cl2    o   1 N2    +   6 HCl 
 
 
10 8 HI    +   1 H2SO4    o   1 H2S    +   4 H2O    +   4 I2 
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Write balanced symbol equations for the following reactions: 
 
 
1 magnesium  +  nitric acid 
 
2 aluminium  +  sulphuric acid 
 
3 sodium  +  phosphoric acid 
 
4 copper oxide  +  hydrochloric acid 
 
5 aluminium hydroxide +  sulphuric acid 
 
6 potassium hydrogencarbonate  +  sulphuric acid 
 
7 calcium  +  ethanoic acid 
 
8 complete combustion of propane (C3H8) 
 
9 thermal decomposition of sodium hydrogencarbonate 
 
10 reduction of iron (III) oxide by hydrogen 
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RemindeU µ1¶V dR not need to be shown 

 

 
 
1 1 Mg    +    2 HNO3    o    1 Mg(NO3)2    +    1 H2O 
 
 
2 2 Al    +    3 H2SO4    o    1 Al2(SO4)3    +    3 H2 
 
 
3 6 Na    +    2 H3PO4    o    2 Na3PO4    +    3 H2 
 
 
4 1 CuO    +    2 HCl    o    1 CuCl2    +    1 H2O 
 
 
5 2 Al(OH)3    +    3 H2SO4    o    1 Al2(SO4)3    +    6 H2O 
 
 
6 2 KHCO3    +    1 H2SO4    o    1 K2SO4    +    2 H2O    +    2 CO2 
 
 
7 1 Ca    +    2 CH3COOH    o    1 (CH3COO)2Ca    +    1 H2 

 
 
8 1 C3H8    +    5 O2    o    3 CO2    +    4 H2O 
 
 
9 2 NaHCO3    o    1 Na2CO3    +    1 H2O    +    1 CO2 
 
 
10 1 Fe2O3   +    3 H2    o    2 Fe    +    3 H2O 
 









Name ............................................................................. 

 

 

1.      C3H8   + O2   ĺ      CO2   +        H2O 

 

2.      P2O5   + H2O   ĺ    H3PO4 

 

3.      KMnO4   +      H2SO4   +     FeSO4   ĺ      MnSO4   +      Fe2(SO4)3   +     H2O   +    K2SO4 

 

4.      Na2CO3    +        Cl2   ĺ        NaCl   +        NaClO3   +        CO2 

 

5.      PH3   +   O2   ĺ    P4O10   +    H2O 

 

6.      KMnO4   +    H2SO4   +    H2O2   ĺ    K2SO4   +    MnSO4   +    H2O   +    O2 

 

7.      Cu   +        HNO3   ĺ        CX(NO3)2   +        H2O   +        NO2 

 

8.      Fe3Br8   +        K2CO3   ĺ         KBU   +        CO2   +        Fe3O4 

 

9.      S   +        NaOH   ĺ        Na2S   +        Na2SO3   +        H2O 

 

10.      Au   +     KCN   +     O2   +     H2O   ĺ     KOH   +     KAX(CN)2   

 

              

 





  Reminder ‘1¶s do not need to be shown 

 

 

1.      1 C3H8   + 5 O2    ĺ      3 CO2   +       4 H2O 

 

2.     1 P2O5   + 3 H2O   ĺ    2 H3PO4 

 

3.   1 KMnO4   +   4 H2SO4   +   5 FeSO4   ĺ    1 MnSO4   +     ହ
ଶ
  Fe2(SO4)3   +   4 H2O   +    ଵ

ଶ
 K2SO4 

 

4.      3 Na2CO3    +        3 Cl2   ĺ        5 NaCl   +        1 NaClO3   +        3 CO2 

 

5.      4 PH3   +   8 O2   ĺ   1 P4O10   +   6 H2O 

 

6.      2 KMnO4   +   3 H2SO4   +   5 H2O2   ĺ   1 K2SO4   +   2 MnSO4   +   8 H2O   +   5 O2 

 

7.      1 Cu   +        4 HNO3   ĺ        1 Cu(NO3)2   +        2 H2O   +        2 NO2 

 

8.      1 Fe3Br8   +        4 K2CO3   ĺ         8 KBr   +        4 CO2   +        1 Fe3O4 

 

9.      3 S   +        6 NaOH   ĺ        2 Na2S   +        1 Na2SO3   +        3 H2O 

 

10.      4 Au   +     8 KCN   +     1 O2   +     2 H2O   ĺ     4 KOH   +     4 KAu(CN)2   

 

 






