
The Autoionization of Water 

 One of the most important chemical properties of water is that it can act as either 

a Br nsted-Lowry acid or a Br nsted-Lowry base (it is amphiprotic). 

 

 

 

 

 

The Ion Product of Water 

 The equilibrium-constant expression for the autoionization of water is 

 

 

 The term [H2O] is excluded from the equilibrium-constant expression because we 

exclude the concentrations of pure solids and liquids. 

 Since we are writing an expression specifically for water, we use the symbol Kw 

to denote the equilibrium constant, which we call the ion-product constant for 

water.   

 At 25°C, Kw equals 1.0 x 10-14, so we have 

 

 

 Because we use H+(aq) and H3O
+(aq) interchangeably to represent the hydrate 

proton, the autoionization reaction for water can also be written as 

 

 Additionally, since we can write the expression for Kw in terms of H3O
+ or H+, and 

Kw has the same value either way 

 

 



 This equilibrium-constant expression and the value of Kw at 25°C are extremely 

important, and you SHOULD COMMIT THEM TO MEMORY!!! 

o A solution in which [H+] = [OH-] is said to be neutral; however in most 

cases the concentrations of these are not equal.  As the concentration of 

one increases, the other decreases to that the product of their 

concentrations always equals 1.0 x 10-14 

o This equations is particularly useful because it applies to both pure water 

and to any aqueous solution. 

 The ionic equilibria are somewhat affected by the presence of 

additional ions in solution but it is customary to ignore these ionic 

effects except in work requiring exception accuracy. 

 So this equation is taken to be valid for any dilute aqueous solution 

and can be used to calculate either [H+] (if [OH-] is known) or [OH-] 

(if [H+] is known). 

 

 

 

 

 

 

 

 

The pH Scale 

 The molar concentration of H+(aq) in an aqueous solution is usually very small.  

Because of this, we usually express [H+] in terms of pH, which is the negative 

logarithm in base 10 of [H+] 

 

 We can use this equation to calculate the pH of a neutral solution at 25°C (one in 

which [H+} = 1.0 x 10-7 M) 

 

 

 That is why the pH of a neutral solution is 7.00 at 25°C.   

**Note: pH is reported with 2 decimal places 



  

What happens to the pH of a solution as we make the solution more and more acidic, so 

that [H+] increases? 

 Because the negative sign in the logarithm term of our equation, the pH 

decreases as [H+] increases. 

 

 

 

 

 


