Solubility rules
A basic knowledge of which compounds are soluble in aqueous solutions (aq = soluble) is essential for predicting whether a given reaction might involve the formation of a precipitate (s = insoluble compound). Aqueous technically represents that a substance is dissolved in water. Therefore, when a substance is aqueous it really breaks up into its ions in solution. Note: Ionic compounds are also referred to as salts.
Rule 1: All compounds of Group 1 elements (the alkali metals) are all soluble. (NO EXCEPTIONS). 

For example: NaNO3, KCl, and LiOH are all soluble compounds. This means that an aqueous solution of KCl really contains the predominant species K+ and Cl- and, because KCl is soluble, no KCl is present as a solid compound when in solution.

Rule 2:  All ammonium salts are soluble. (NO EXCEPTIONS).
For example: NH4OH is a soluble compound. Molecules of NH4OH completely dissociate to give ions of NH4+ and OH- in aqueous solution.
Rule 3: All nitrate, chlorate, perchlorate,  bicarbonate and acetate salts are soluble. (NO EXCEPTIONS).
For example: KNO3 would be classified as completely soluble by rule 1 and 3, and thus KNO3 could be expected to dissociate completely in aqueous solution into K+  and NO3-  ions.
Rule 4:  All chloride, bromide, and iodide salts are soluble EXCEPT for those of Ag +, Pb 2+ and Hg22+ (mercury I)

 For example: AgCl(s) , PbI2 (s) 
Rule 5: All sulfate compounds are soluble EXCEPT those of  Ba2+, Sr2+, Ca2+, Pb2+, Hg22+, and Hg2+
For example:   BaSO4 is insoluble, while Na2SO4 is completely soluble.
______________________________  ______________________________________________
Rule 6: All hydroxide compounds are insoluble EXCEPT those of Group I-A (alkali metals) and Ba2+, Ca2+, and Sr2+
For example: Mg(OH)2 is insoluble. NaOH and Ba(OH)2 are soluble, completely dissociating in aqueous solution:       
NaOH → Na+  +   OH –



Ba(OH)2(s) → Ba2+  +  2OH –
Rule 7: All sulfide compounds are insoluble EXCEPT those of Groups 1, Group 2 (alkali metals and alkali earth metals), & ammonium compounds.
For example:    Na2S is soluble , MnS is insoluble.
Rule 8:  All sulfites, carbonates, chromates and phosphate are insoluble (s) EXCEPT for those of ammonium compounds and Group 1 (alkali metals)
For example:     Calcium carbonate (insoluble), CaCO3(s)  and  Ammonium chloride (soluble), NH4Cl (aq)    
