Acid-Base Titration

In a titration experiment, a solution of accurately known concentration, called a standard solution, is gradually added to another solution of unknown concentration until the chemical reaction between the two solutions is complete.  

Let’s consider the titration of an unknown concentration of HCl [a hydrochloric acid, H C L] solution with 0.20 M [molar] NaOH [sodium hydroxide, N A O H].  Click on the button to begin the titration.

Choose to add NaOH [N A O H] to HCl [H C L] in 5.00 mL [milliliter] increments.  Make sure to notice the change in pH and the reaction on a molecular scale.

Note that H+ [hydrogen ions, H plus] from the acid combine with OH- [hydroxide ions, O H minus] from the base to produce H2O [water].  Also note that as H+ [H plus] is removed from solution, the pH of the solution increases.

At this point in the titration, the acid has completely reacted with or been neutralized by the base.  This point is called the equivalence point.  In the titration of a strong acid with a strong base, the pH at the equivalence point is 7.  Note that only Na+ [sodium ions] and Cl- [chloride] ions are present in solution.  Because these ions will not affect the pH of the solution, the pH is neutral.  Click to add more NaOH [sodium hydroxide].

Click to add one final increment of NaOH [sodium hydroxide].

Now let’s calculate the molar concentration of the HCl [H C L] solution.  From the amount of base added to reach the equivalence point, you can calculate moles of base.

The reaction is:


HCl (aq) + NaOH (aq) → H2O (l) + NaCl (aq)

[hydrochloric acid plus sodium hydroxide producing water and sodium chloride]

Or, the net ionic equation is:


H+ (aq) + OH- (aq)  → H2O (l)

[hydrogen ions plus hydroxide ions producing water]

From the mole ratio in the reaction above, you can calculate moles of HCl [H C L].

Click on the correct concentration of the HCl [H C L] solution.

{When correct choice is selected}

Correct.  The molarity is:

	M= 
	0.00600 mol HCl

	   
	0.0600 L 


