
8.3 The pH Scale





Auto-ionization of water:

For pure water at 25°C, 

[H+] = 1.00 x 10-7 M



PhET simulation

https://phet.colorado.edu/sims/html/ph-scale/latest/ph-scale_en.html


For simplicity, a logarithmic 
scale is used to represent [H+]:

[H+] = 1.0 x 10-7 MThus,

becomes:

pH = -log[H+]

pH = -log[1.0x10-7]= 7.00
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The pH for solutions in which the concentration of H+ ions is a power of 10 can be 
worked out without using a calculator by understanding how the log10 function works.

log10 100 = 2 102 = 100

The log of a number is the power that 10 must be raised to in order to equal  
that number.

0.01 can be written as a power of 10: 0.01 = 10−2

so log10 0.01 = −2

Therefore, if a solution has an H+(aq) concentration of 0.01 mol dm−3, the pH of this 
solution is given by:

pH = −log10 0.01 = 2

Note: the power that 10 must be raised in order to equal 1 is 0; therefore log10 1 = 0.

log10 100 = 2

log10 0.01 = –2

[H+(aq)] / mol dm−3 pH

1 0

0.1 1

0.01 2

 1 × 10−3 3

 1 × 10−4 4

 1 × 10−5 5

 1 × 10−6 6

 1 × 10−7 7

 1 × 10−8 8

Table 8.3 pH values and the corresponding 
concentration of H+ ions.

Calculating [H+(aq)] from a pH 
To calculate [H+(aq)] from a pH, the inverse function of log10 must be 
used. So 10 must be raised to the power of −pH.

[H+(aq)] = 10−pH

This is usually done using the 
‘2nd’ (or ‘shift’) and ‘log’ key 
combination on a calculator.

The pH of a solution can be determined by using a pH meter or by 
using universal indicator solution or paper.

pH is a measure of the concentration of H+(aq) ions in a solution. The 
concentration of H+ ions can be stated in mol dm−3, but the use of the 
log10 function simplifies the numbers involved.

Definition: pH is the negative logarithm to base 10 of the 
hydrogen ion concentration in an aqueous solution.

pH = −log10[H+(aq)]

So, if the concentration of H+ ions in a solution is 1.57 × 10−3 mol dm−3, 
the pH is worked out as:

pH = −log10 (1.57 × 10−3) = 2.80

pH has no units.

Because pH is a log scale (to base 10), a 1 unit change in pH 
indicates a tenfold change in the H+ ion concentration (see Table 
8.3).

Note: the ‘10’ is often omitted in 
‘log10’, giving pH = −log[H+(aq)]. 
To work out pH, use the ‘log’ 
button on a calculator.

Every one-unit 
increase in pH 

is a tenfold 
decrease in 

[H+]



Ion product constant, Kw

as [H2O] is constant, 

Kc=
[H+] [OH-]

[H2O]

Kw = [H+] [OH-] =1x10-14



pH equations:

1.) pH = -log[H+]

2.) [H+] = 10
-pH

3.) pOH = -log[OH-]

4.) [OH-]= 10
-pOH



[H+] [OH-] =1x10-145.)

6.) pH + pOH = 14


