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Solubility Rules and Activity Series 
 

Compounds with these ions are  
SOLUBLE (aq) 

Exceptions that are 
SOLID (s) 

 

  Group I metal ions (Na+, K+, Li+, etc.)     None (always aqueous) 

  Ammonium ion (NH4
+)       None (always aqueous) 

  Nitrate ion (NO3
-)        None (always aqueous) 

  Acetate ion (C2H3O2
-)        None (always aqueous) 

  Hydrogen carbonate ion (HCO3
-)      None (always aqueous) 

  Chlorate ion (ClO3
-)        None (always aqueous) 

  Perchlorate ion (ClO4
-)        None (always aqueous) 

  Halide ions (Cl-, Br-, I-)       When combined with Ag+, Hg2
2+ or Pb2+ 

  Sulfate ion (SO4
2-)                 When combined with Ag+ ,Ca2+, Sr2+,  

         Ba2+, Hg2+ or Pb2+ 
 

Compounds with these ions are 
INSOLUBLE (s) 

Exceptions that are 
SOLUBLE (aq) 

 

Carbonate ion (CO3
2-)      When combined with alkali metal ions or NH4

+ 

Phosphate ion (PO4
3-)              When combined with alkai metal ions or NH4

+ 

Chromate ion (CrO4
2-)      When combined with alkali metal ions  

 or NH4
+, Ca2+ or Mg2+ 

 

Hydroxide ion (OH-)    When combined with alkali metal ions  
or NH4

+, Ca2+, Sr2+or Ba2+ 
 

Sulfide ion (S2-)    When combined with alkali metal ions  
or NH4

+, Ca2+, Sr2+ or Ba2+ 
 

 

Activity Series for Metals in Aqueous Solutions 
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Li K Ba Ca Na Mg Al Mn Zn Cr Fe Cd Co Ni Sn Pb H Cu Ag Hg Pt Au 

                       Increasing activity                    More active Less active 
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Solubility-Product Constants for Compounds at 25oC 
 

Name Formula      Ksp_____ 

Barium carbonate BaCO3 5.0 x 10-9 

Barium chromate BaCrO4 2.1 x 10-10 

Barium fluoride BaF2 1.7 x 10-6 

Barium oxalate BaC2O4 1.6 x 10-6 

Barium phosphate Ba3(PO4)2 3.4 x 10-23 

Barium sulfate BaSO4 1.1 x 10-10 

Cadmium carbonate CdCO3 1.8 x 10-14 

Cadmium hydroxide Cd(OH)2 2.5 x 10-14 

Cadmium sulfide* CdS 8.0 x 10-28 

Calcium carbonate CaCO3 4.5 x 10-9 

Calcium chromate CaCrO4 7.1 x 10-4 

Calcium fluoride CaF2 3.9 x 10-11 

Calcium hydroxide Ca(OH)2 6.5 x 10-6 

Calcium phosphate Ca3(PO4)2 2.0 x 10-29 

Calcium sulfate CaSO4 2.4 x 10-5 

Chromium (III) hydroxide  Cr(OH)3 1.6 x 10-30 

Cobalt (II) carbonate CoCO3 1.0 x 10-10 

Cobalt (II) hydroxide Co(OH)2 1.3 x 10-15 

Cobalt (II) sulfide* CoS 5.0 x 10-22 

Copper (I) bromide CuBr 5.3 x 10-9 

Copper (II) carbonate CuCO3 2.3 x 10-10 

Copper (II) hydroxide Cu(OH)2 4.8 x 10-20 

Copper (II) sulfide* CuS 6.0x 10-37 

Iron (II) carbonate FeCO3 3.2 x 10-11 

Iron (II) hydroxide Fe(OH)2 7.9 x 10-16 

Lanthanum fluoride LaF3 2.0 x 10-19 

Lanthanum iodate La(IO3)3 6.1 x 10-12 

Lead (II) carbonate PbCO3 7.4 x 10-14 

Lead (II) chloride PbCl2 1.6 x 10-5 

 

Name Formula      Ksp_____ 

Lead (II) chromate PbCrO4 2.8 x 10-13 

Lead (II) fluoride PbF2 3.6 x 10-8 

Lead (II) sulfate PbSO4 6.3 x 10-7 

Lead (II) sulfide* PbS 3.0 x 10-28 

Magnesium carbonate MgCO3 3.5 x 10-8 

Magnesium hydroxide Mg(OH)2 1.6 x 10-12 

Magnesium oxalate MgC2O4 8.6 x 10-5 

Manganese (II) carbonate MnCO3 5.0 x 10-10 

Manganese (II) hydroxide Mn(OH)2 1.6 x 10-13 

Manganese (II) sulfide* MnS 2.0 x 10-53 

Mercury (I) chloride Hg2Cl2 1.2 x 10-18 

Mercury (I) iodide Hg2I2 1.1 x 10-28 

Mercury (II) sulfide* HgS 2.0 x 10-53 

Nickel (II) carbonate NiCO3 1.3 x 10-7 

Nickel (II) hydroxide Ni(OH)2 6.0 x 10-16 

Nickel (II) sulfide* NiS 3.0 x 10-20 

Silver bromate AgBrO3 5.5 x 10-5 

Silver bromide AgBr 5.0 x 10-13 

Silver carbonate Ag2CO3 8.1 x 10-12 

Silver chloride AgCl 1.8 x 10-10 

Silver chromate Ag2CrO4 1.2 x 10-12 

Silver iodide AgI 8.3 x 10-17 

Silver sulfate Ag2SO4 1.5 x 10-5 

Silver sulfide* Ag2S 6.0 x 10-51 

Strontium carbonate SrCO3 9.3 x 10-10 

Tin (II) sulfide* SnS 1.0 x 10-26 

Zinc carbonate ZnCO3 1.0 x 10-10 

Zinc hydroxide Zn(OH)2 3.0 x 10-16 

Zinc oxalate ZnC2O4 2.7 x 10-8 

Zinc sulfide* ZnS 2.0 x 10-25 

 *Equilibrium reaction: metal sulfide(s) ↔ metal ion(aq) + HS-
(aq) + OH-

(aq) 


