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Solubility Rules 
 

A compound is soluble in a particular liquid if it dissolves in that liquid. A compound is 

insoluble if it does NOT dissolve in the liquid. There is no easy way to tell whether a particular 

compound will be soluble or insoluble in water. For ionic compounds, however, there are 

empirical rules that have been deduced from observations of many compounds. Consider the 

following: 

 

Compounds Containing the Following Ions 

Are Mostly Soluble*      Exceptions 

 

Li+, Na+, K+, NH4
+      None 

 

NO3
–, C2H3O2

–      None 

 

Cl–, Br–, I–       When any of these ions pairs 

        With Ag+, Hg2
+2, Pb+2, or  

        Cu+, it is insoluble 

 

SO4
–2        When SO4

–2 pairs with Sr+2,  

        Ba+2, Pb+2, or Ca+2, it is  

        insoluble 

Compounds Containing the Following Ions 

Are Mostly Insoluble*     Exceptions 

 

OH–, S–2       When either of these ions  

        pairs with Li+, Na+, K+, or  

        NH4
+, it is soluble 

 

S–2        When S–2 pairs with Sr+2,  

        Ba+2, or Ca+2, the compound  

        is soluble 

 

OH–        When OH– pairs with Sr+2,  

        Ba+2, or Ca+2, it is slightly  

        soluble** 

 

CO3
–2, PO4

–3       When either of these ions  

        pairs with Li+, Na+, K+, or  

        NH4
+, it is soluble   

 
* adapted from Tro, Nivaldo J. Introductory Chemistry, 2nd ed. Upper Saddle River: Prentice 

Hall, 2006. 

 
** For our purposes, these can be considered insoluble 
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Vapor Pressure of Water 
 

 

  Temperature (ºC) Vapor Pressure (mm Hg)  

 0 4.6 

 5 6.5 

 10 9.2 

 15 12.8 

 16 13.6 

 17 14.5 

 18 15.5 

 19 16.5 

 20 17.5 

 21 18.6 

 22 19.8 

 23 21.2 

 24 22.4 

 25 23.8 

 26 25.2 

 27 26.7 

 28 28.3 

 29 30.0 

 30 31.8 

 31 33.7 

 32 35.7 

 33 37.7 

 34 39.9 

 35 41.2 

 40 55.3 

 45 71.9 

 50 92.5 

 60 149.4 

 70 233.7 

 80 355.1 

 90 525.8 

 100 760.0 

 105 906.1 

 110 1074.6 

 

 

1 atm = 760 torr = 760 mmHg 
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Names, Formulas, and Charges of Common Polyatomic Ions 
 

 

Positive Ion (Cation) 

1+ Ammonium NH4
+ 

 

Negative Ions (Anions) 

1– Acetate 

Bromate 

Chlorate 

Chlorite 

Cyanide 

Hydride 

Hydrogen Carbonate (bicarbonate) 

Hydrogen Sulfate (bisulfate) 

Hydroxide 

Hypochlorite 

Iodate 

Nitrate 

Nitrite 

Perchlorate 

Permanganate 

Thiocyanate 

C2H3O2
– 

BrO3
– 

ClO3
– 

ClO2
– 

CN– 

H– 

HCO3
– 

HSO4
– 

OH– 

ClO– 

IO3
– 

NO3
– 

NO2
– 

ClO4
– 

MnO4
– 

SCN– 

2– Carbonate 

Chromate 

Dichromate 

Oxalate 

Peroxide 

Sulfate 

Sulfite 

CO3
2– 

CrO4
2– 

Cr2O7
2– 

C2O4
2– 

O2
2– 

SO4
2– 

SO3
2– 

3– Arsenate 

Phosphate 

Phosphite 

AsO4
3– 

PO4
3– 

PO3
3– 
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