Chemistry 11

Unit V

Problem Set 5.5 – Net Ionic Equations: forming a precipitate

In some cases, when a double displacement reaction occurs, a compound is formed which is insoluble in water.  This insoluble compound is called a precipitate.  The ions that form the precipitate are called the precipitating ions, and the ions which remain in solution are called the spectator ions.  Spectator ions are called this because they do not change during the reaction and simply “watch” the real reaction.  They are ions before the mixing of the compounds, and they are ions after.  For example


NaCl(aq) + AgNO3(aq) ( NaNO3(aq) + AgCl(s)  This form of writing the reaction is called the molecular equation.

Before mixing, the NaCl is in solution and so must be soluble.  As such, it has dissociated into its ions according to the dissociation reaction NaCl(aq) ( Na+(aq) + Cl-(aq).  Likewise for the AgNO3 which is also soluble:  AgNO3(aq) ( Ag+(aq) + NO3-(aq).  So the reactant side of the reaction could be written as 


Na+(aq) + Cl-(aq) + Ag+(aq) + NO3-(aq) ( the products.

From the (aq) and (s) signs on the products, we know that NaNO3 is soluble, while AgCl is not and forms a precipitate.  So the overall ionic reaction (called the complete ionic equation) is:


Na+(aq) + Cl-(aq) + Ag+(aq) + NO3-(aq) ( Na+(aq) + NO3-(aq) + AgCl(s)
Notice that the Na+(aq)  and the NO3-(aq) are the same on both sides of the chemical reaction.  Nothing has happened to them.  They are spectators.  The Ag+(aq) and the Cl-(aq) on the other hand have turned into AgCl(s) and so something has happened to them and are not simply spectators.  They are the precipitating ions. 

The spectator ions can be cancelled from both sides, just like in a mathematical equation to yield the net ionic equation.

molecular

NaCl(aq) + AgNO3(aq) ( NaNO3(aq) + AgCl(s)
complete ionic:

Na+(aq) + Cl-(aq) + Ag+(aq) + NO3-(aq) ( Na+(aq) + NO3-(aq) + AgCl(s)
net ionic:

Cl-(aq) + Ag+(aq)  ( AgCl(s)
The data booklet has a page which enables you to find out whether or not a compound is soluble.  By the end of the unit, you will be required to know the general solubility rules.  Here a few tips that will take you a long way in deciding which of the products of a double displacement reaction will be soluble and which will not:

1.
All compounds of any of the first family/column (alkali metals) are soluble.  In other words; Li+, Na+, K+, Rb+, etc. are always spectator ions.

2.
All compounds of NO3- are soluble.

3.
All compounds which are acidic (contain H+) are soluble.

4.
All compounds which have NH4+ are soluble.


5.36	Write the molecular, complete ionic and net ionic equations when the following 1.0 M solutions are mixed.


	a) AgNO3(aq) is mixed with K2SO4(aq)


	b) NaOH(aq) is mixed with FeCl3(aq)


	c) MgS(aq) is mixed with (NH4)3PO4(aq)


	d) Sr(OH)2(aq) is mixed with Li2CO�3(aq)


	e) CaS(aq)� is mixed with ZnCl2(aq)





5.37	Find two soluble compounds which when mixed will form a precipitate.  Write the molecular, complete ionic and net ionic equations for the reaction.  The solutions should not be ones that have been mixed above (come up with your own).





5.38	Find two soluble compound which when mixed will form two different precipitates.  Write the molecular, complete ionic and net ionic equations for the reactions.








