
Precipitation Reactions 

Precipitation Reaction – a double displacement (replacement) reaction in which a 

solid forms and separates from the solution 

 When ionic compounds dissolve in water the resulting solution contains the 

separated ions 

 Precipitate – the solid that forms 

Soluble – solid dissolves in solution; (aq) is used in reaction equation 

Insoluble – solid does not dissolve in solution; (s) is used in reaction equation 

Insoluble and slightly soluble are often used interchangeably 

 

Example 1: Using solubility rules, predict and sketch the particles in solution when 

AgNO3(aq) and BaCl2(aq) are mixed. 

 

 

 

 

 

 

 

 

AgNO3(aq) BaCl2(aq) 



Example 2: Using solubility rules, predict and sketch the particles in solution when 

Na2SO4(aq) and Pb(NO3)2(aq) are mixed. 

 

 

 

 

 

 

 

 

 

3 Ways to Describe Reactions in Solution 

1. Formula (Molecular) Equation 

 Gives the overall reaction stoichiometry but not necessarily the 

actual forms of the reactants and products in solution. 

 Reactants and products generally shown as compounds. 

 Use solubility rules to determine which compounds are aqueous and 

which compounds are solids. 

 AgNO3(aq)  +  NaCl(aq)    AgCl(s)  +  NaNO3(aq) 

 

2. Complete Ionic Equation 

 All substances that are strong electrolytes are represented as ions. 

 Ag+(aq)  +  NO3
-(aq)  +  Na+(aq)  +  Cl-(aq)    AgCl(s)  +  Na+(aq)  +  

NO3
-(aq) 

 

3. Net Ionic Equation 

 Includes only those solution components undergoing a change. 

o Show only components that actually react. 

o Ag+(aq)  +  Cl-(aq)    AgCl(s) 

 Spectator ions are not included (ions that do not participate directly 

in the reaction). 

o Na+ and NO3
- are spectator ions. 

 

 

Pb(NO3)2 (aq) Na2SO4(aq) 



Example 3: Write the correct formula equation, complete ionic equation and net 

ionic equation for the reaction in Example 1. 

Formula Equation:   

Complete Ionic Equation: 

Net Ionic Equation: 

 

Example 4: Write the correct formula equation, complete ionic equation and net 

ionic equation for the reaction in Example 2. 

Formula Equation:   

Complete Ionic Equation: 

Net Ionic Equation: 

 

Example 5: Write the correct formula equation, complete ionic equation, and net 

ionic equation for the reaction that occurs when aqueous potassium hydroxide is 

mixed with aqueous iron(II) nitrate to form a precipitate of iron(III) hydroxide and 

aqueous potassium nitrate. 

Formula Equation: 

Complete Ionic Equation: 

Net Ionic Equation: 

 

Example 6: Write the correct formula equation, complete ionic equation, and net 

ionic equation for the reaction between cobalt(II) chloride and sodium hydroxide. 

Formula Equation: 

Complete Ionic Equation: 

Net Ionic Equation: 

 



Solution Stoichiometry: Solving Stoichiometry Problems for Rxns in Soln 

1. Identify the species present in the combined solution, and determine what 

reaction occurs. 

2. Write the balanced net ionic equation for the reaction. 

3. Calculate the moles of reactants. 

4. Determine which reactant is limiting. 

5. Calculate the moles of product(s), as required. 

6. Convert to grams or other units, as required. 

 

Example 7: Calculate the mass of solid NaCl that must be added to 1.50 L of a 

0.100-M AgNO3 solution to precipitate all the Ag+ ions in the form of AgCl. 

 

 

 

 

 

 

 

 

Example 8: When aqueous solutions of Na2SO4 and Pb(NO3)2 are mixed, PbSO4 

precipitates.  Calculate the mass of PbSO4 formed when 1.25 L of 0.500 M 

Pb(NO3)2 and 2.00 L of 0.0250 M Na2SO4 are mixed. 


