 IONIC AND MOLECULAR EQUATIONS

Chemical reactions which take place in aqueous solution are caused by the interactions between ions and are referred to as IONIC REACTIONS.

Most IONIC REACTIONS are DOUBLE DISPLACEMENT REACTIONS (also called METATHESIS REACTIONS)

A+X(
+
B+Y(
                             A+Y(
+
B+X(
Several types will be discussed in detail.

Consider: the reaction between an aqueous solution of sodium sulfate


and an aqueous solution of barium chloride forms a solid which

is insoluble in water (in time, it settles as the bottom of the test-



tube and is referred to as A PRECIPITATE) 

   Na2SO4(aq)

+
BaCl2(aq)   ((( A  PRECIPITATE

(soluble salt)
               (soluble salt)
          (opaque suspension)














spectator














 ions











   2 Na+(aq)


     Na+(aq)


 Cl((aq)

    SO42((aq)

    +
 Ba2+(aq)      

   2 Cl((aq)

    

     Na+(aq)


 Cl((aq)




















      insoluble














solid













    (precipitate)














BaSO4(s)


Molecular Equation:
Na2SO4(aq)


+
BaCl2(aq) 
 
BaSO4(s)
+     2NaCl(aq)

clear
 solution

             clear solution
   insoluble solid
clear solution









             (precipitate)

This equation does not show which substances exist in ionic form.

Complete (Total) Ionic Equation:

Strong electrolytes are written as separate ions in solution (completely dissociated)

2Na+(aq)+ SO42((aq) + Ba2+(aq) + 2 Cl((aq)            BaSO4(s) +  2 Na+(aq)+2 Cl((aq)
Spectator                                        Spectator     
                         Spectator Ions                                              

Spectator Ions: 

Ions in an ionic equation which do not take part in the reaction  

SPECTATOR IONS “WATCH THE SHOW”:combination of the SO42((aq) with the Ba2+(aq)


SO42((aq)   +   Ba2+(aq) 


BaSO4(s)
This equation:
- is called the NET IONIC EQUATION (focuses on the main event)




- is obtained by canceling out the spectator ions:

2Na+(aq)+ SO42((aq) + Ba2+(aq) + 2 Cl((aq)            BaSO4(s) +  2 Na+(aq)  +   2 Cl((aq)
 Spectator                                       Spectator             precipitate           Spectator Ions

 Net Ionic Equation:

 SO42((aq) +
Ba2+(aq)



    BaSO4(s)
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