Writing Reactions

Reactions are usually written with the reactants on the left side and products on the right side.  There are two types of arrows you may see.  One is a single headed arrow, this indicates the reaction goes to completion (you make as much product as possible).  The other is a double headed arrow, this arrow indicates that an equilibrium state forms.

You will also see notations next to the reactants and products to indicate what state they are in.

(s) means solid
(l) means liquid
(g) means gaseous


(aq) stands for aqueous, the substances is dissolved in water

Balancing Reactions
Chemical reactions must be balanced before they can be used to solve stoichiometry problems.  Balancing a reaction simply means to make sure you have the same number of each type of atom on each side of the arrow.  We do this by adding what are called stoichiometric coefficients in front of the reactants and products.  These coefficients simply tell us how many of each reactant or product we need or will make.

The equation        Fe2S3   +  HCl  →  FeCl3  +  H2S       is unbalanced.

To balance this equation we must have the same number of each element on the left side as on the right side.

I’ll start by balancing Fe.  There are 2 Fe atoms on the left so we need 2 on the right.  We accomplish this by putting a 2 in front of the FeCl3 to indicate two FeCl3 molecules.

Fe2S3  +  HCl  →  2 FeCl3  + H2S

Now we consider sulfur.  There are 3 on the left and 1 on the right.  So we will need to make 3 H2S molecules.

Fe2S3   +  HCl  → 2 FeCl3  + 3 H2S

Now the chlorines, there is 1 on the left and 6 on the right (each FeCl3 contains 3 Cl’s, and we have 2 molecules for a total of 6).  So balance by using 6 HCl.

Fe2S3   + 6  HCl  → 2 FeCl3  + 3 H2S

Finally we check the hydrogens, they are balanced.  So we are finished!

As a rule of thumb, if there is reactant or product with only one type of atom present (such as O2) it is best to balance that atom last.

Also, when you have diatomic reactants or products there will often be two acceptable ways to balance the reaction.  We consider it OK to have ½ a molecule of a diatomic.

Try balancing the following reactions.

Ni(CO)4 (l) →         Ni (s) +         CO (g)

Ni(CO)4 (l) →         Ni (s) +       4  CO (g)
N2 (g) +      H2 (g) →      NH3 (g)
N2 (g) +      3H2 (g) →      2NH3 (g)
P4 (s)  +      Cl2 (g)  →      PCl3 (l)

P4 (s)  +      6Cl2 (g)  →      4PCl3 (l)
Al (s) +       Br2 (l) →      Al2Br6
2Al (s) +       3Br2 (l) →      Al2Br6
HgO (s)  →       Hg (l) +      O2 (g)
2HgO (s)  →       2Hg (l) +      O2 (g)
NaN3 (s) →       Na (s) +       N2 (g)

2NaN3 (s) →       2Na (s) +       3N2 (g)
Al (s) +        Cl2 (g) →       AlCl3 (s)

2Al (s) +        3Cl2 (g) →       2AlCl3 (s)

Ba3N2 (s) →       Ba (g)  +       N2 (g)
Ba3N2 (s) →       3Ba (g)  +       N2 (g)
NH3 (g) +         CO2 (g) →          H2NCONH2 (s) +         H2O (g)

2NH3 (g) +         CO2 (g) →          H2NCONH2 (s) +         H2O (g)
NH3 (g)  +          O2 (g)  →         NO (g) +         H2O (g)

4NH3 (g)  +          5O2 (g)  →         4NO (g) +         6H2O (g)
B (s) +        H2O (g)  →          B2H6 (g) +        O2 (g)

4B (s) +        6H2O (g)  →          2B2H6 (g) +        3O2 (g)
CO2 (g) +        H2O (l) →         C6H12O6 (s) +        O2 (g)

6CO2 (g) +        6H2O (l) →         C6H12O6 (s) +        6O2 (g)
Sb2S3 (s) +        Fe (s) →         Sb (s) +         FeS (s)
Sb2S3 (s) +        3Fe (s) →         2Sb (s) +         3FeS (s)
CO2 (g) +         Si3N4 (s) →         SiO2 (s) +        N2 (g) +        C (s)

3CO2 (g) +         Si3N4 (s) →         3SiO2 (s) +        2N2 (g) +        3C (s)
C7H5N3O6 (s) →         N2 (g) +        CO (g) +        H2O (g) +       C (s)

2C7H5N3O6 (s) →         3N2 (g) +        7CO (g) +        5H2O (g) +       7C (s)

Hg2Cl4 (g)  +         Al2Cl6 (g) →         HgAlCl5 (g)

Hg2Cl4 (g)  +         Al2Cl6 (g) →         2HgAlCl5 (g)
H2 (g) +         SO2 (g) →          H2S (g) +         H2O (g)

3H2 (g) +         SO2 (g) →          H2S (g) +         2H2O (g)
HCl (aq) +         Ca(OH)2 (s) →         H2O (l) +         CaCl2 (aq) 

2HCl (aq) +         Ca(OH)2 (s) →         2H2O (l) +         CaCl2 (aq)
Si3N4 (s) +         O2 (g) →         SiO2 (s) +         N2O (g)

Si3N4 (s) +         4O2 (g) →         3SiO2 (s) +         2N2O (g)
