
pOH 

We use the convention that the negative logarithm of a quantity is labeled 

“p” (quantity).  So, we can then express the concentration of OH- as pOH; 

giving us 

 

Likewise, pKw equals –logKw. 

By taking the negative logarithm of both sides of the equilibrium-constant 

expression for water, Kw – [H+][OH-], we get 

 

and we can then obtain 

 

Some examples of pH and pOH values of common familiar substances: 

 



Notice that a change in [H+] by a factor of 10 causes the pH to change by 

1.  Thus, the concentration of H+(aq) in a solution of pH 6 is 10 times the 

H+(aq) concentration in a solution of pH 7. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Measuring pH 

The pH of a solution can be measured with a pH meter.  This device 

essentially consists of a pair of electrodes connected to a meter capable of 

measuring small voltages (millivolts).  A voltage, which changes with pH, is 

generated when the electrodes are placed in a solution which is then read 

by the meter which is calibrated to give pH. 

Acid-base indictors can be used to measure pH as well.  This is a colored 

substance that can exist in either an acid or base form which have different 

colors.  The indicators are different colors at different levels of pH.  If the 

you the value at which the color change occurs, you can determine whether 

a solution has a higher or lower pH than this value.   



 

 

Strong Acids and Bases 

It is important to examine how pH relates to acid and base concentrations.  

Strong acids and bases are strong electrolytes, existing completely as ions 

in an aqueous solution.  There are relatively few common strong acids and 

bases. 

 

Strong Acids 

The seven most common strong acids (the magnificent 7) include six 

monoprotic acids (HCl, HBr, HI, HNO3, HClO3, and HClO4), and one 

diprotic acid (H2SO4).  Nitric acid (HNO3) exemplifies the behavior of the 

monoprotic strong acids.  So for all practical purposes, an aqueous solution 

of HNO3 consists entirely of H3O+ and NO3- ions: 

We do not use equilibrium arrows for this equations because the reaction 

lies entirely to the right.  Since we use H3O+(aq) and H+(aq) 



interchangeably to represent the hydrated proton in water, we can simplify 

this acid ionization equations to  

 

 

In an aqueous solution of a strong acid, the acid I normally the only 

significant source of H+ ions (if the concentration of the acid is 10-6 or less, 

we also need to consider H+ ions that result from H2O autoionizaiton.  

Normally, the concentrations of H+ from H2O is so small that it can be 

neglected).   

 

 

 

 

 

 

 

 

Strong Bases 

The most common soluble strong bases are the ionic hydroxides of the 

alkali metals, such as NaOH, KOH, and the ionic hydroxides of the heavier 

alkaline earth metals, such as Sr(OH)2.  The compounds completely 

dissociated into ions in aqueous solution.  So, a solution labeled 0.30 M 

NaOH consists of 0.30 M Na+(aq) and 0.30 M OH-(aq) (no undissociated 

NaOH). 

 

 

 



 

 

 

 

 

 

 

Although all of the alkali metal hydroxides are strong electrolytes, LiOH, 

RbOH, and CsOH are not commonly encountered in the laboratory.  The 

hydroxides of the heavier alkaline earth metals – Ca(OH)2, Sr(OH)2, and 

Ba(OH)2 – are also strong electrolyetes.  These have limited solubility so 

they are used only when high solubility is not critical.   

Strongly basic solutions are also created by certain substances that react 

with water to form OH-(aq).  The most common of these contain the oxide 

ion.  Ionic metal oxides, especially Na2O and CaO, are often used in 

industry when a strong base is needed.  The O2- reacts with wither to form 

OH-, leaving virtually no O2- in the solution: 

 

So, a solution formed by dissolving 0.010 mol of Na2O(s) in enough water 

to form 1.0 L of solution has [OH-] = 0.020M and a pH of 12.30. 

 

 


