AP Chemistry Predicting Products Tutorial
Answers to COMPLEX IONS #1-12

1. Excess dilute nitric acid is added to a solution containing the tetraminecadmium(II) ion.
     4H+  + Cd(NH3)42+ ( Cd2+ + 4NH4+ 

2. Pellets of aluminum metal are added to a solution containing an excess of sodium

hydroxide. (see #18) (See #12 for an aluminum solution rather than solid Al.)
     Al  + 6OH- ( Al(OH)63+ 

3. An excess of ammonia gas is bubbled through a solution saturated with silver chloride.
      2NH3 + AgCl ( Ag(NH3)2+ + Cl-
4. A suspension of zinc hydroxide is treated with concentrated sodium hydroxide solution.
      Zn(OH)2  + OH- ( Zn(OH)42-
      Note: The extra OH- from the concentrated sodium hydroxide solution allows this complex ion to form.

5. Silver chloride is dissolved in excess ammonia solution.
     AgCl + 2NH3 ( Ag(NH3)2+ + Cl-
6. Sodium hydroxide solution is added to a precipitate of aluminum hydroxide in water.
     3OH- + Al(OH)3 ( Al(OH)63- 

     Note: Again, the extra OH- allowed this complex ion to form.

7. A concentrated solution of ammonia is added to a suspension of zinc hydroxide.
     4NH3 + Zn(OH)2 ( Zn(NH3)42+ + 2OH-
      Note: Because the ammonia is “concentrated” the Zn will ditch the OH and bond to the NH3 in order to 
                 form the complex ion.  Always pay attention to the key words “concentrated” or excess”.  
                 Complex ions will not form if there is not enough ligand around.  

8. Freshly precipitated zinc hydroxide is treated with concentrated (15 M) ammonia solution.
     Zn(OH)2 + 4NH3 ( Zn(NH3)42+ + 2OH-
9. A 3 M sodium hydroxide solution is added in excess to a solution of zinc chloride.
     4OH- + Zn2+ ( Zn(OH)42- 

     Note: It didn’t say that sodium hydroxide was concentrated, but because it’s 3M that tells you it is 

                concentrated.  Also, note the word “excess” there as well.

10. Concentrated (15 M) ammonia solution is added in excess to a solution of copper(II) sulfate.
       4NH3 + Cu2+  ( Cu(NH3)42+ 

11. Concentrated (15 M) ammonia is added in excess to copper(II) nitrate.
       4NH3 + Cu2+  ( Cu(NH3)42+ 

12. An excess of sodium hydroxide solution is added to a solution of aluminum chloride.
        6OH- + Al3+  ( Al(OH)63-
