Higher Level Titration Lab
Purpose: 

· To construct titration curves for a strong acid/weak base and weak acid/strong base titration

· To determine the equivalence point and concentration of an unknown from a titration curve.  

Information: 

Titration curves show how the pH of a titrant solution changes with addition of the known solution.  In a titration of acetic acid with sodium hydroxide, the volume of the sodium hydroxide added is recorded on the x-axis.  The pH of the resulting mixture (acetic acid and sodium hydroxide is recorded on the y-axis.  The equivalence point occurs when the pH spikes dramatically with small additions of bases.  The equivalence point does not always occur at a pH of 7 as you will see. 

Directions: READ ALL THE STEPS FIRST! 
1) Navigate to: http://www.chemcollective.org/vlab/vlab.php 

2) Watch me show you how to use the simulator.

3) Use the equipment and solutions to conduct a titration of a weak acid with a strong base.  Record the pH and volume of base added.  Plot in appropriate graphing program.  

4) Record the concentrations of each of the species in solution at a pH of 4.5 and at the equivalence point.

5) Use the simulator to repeat the simulation using a strong acid to titrate a weak base.  Generate a titration curve for this using a graphing program. 

6) Record the concentrations of each of the species in solution at a pH of 5.5 and at the equivalence point.

7) Print your titration curves.  
Analysis: 
1) Determine the pH of the equivalence point and label on the graphs.  

2) Is the equivalence point of a weak acid acidic or basic?  Which species in solution causes this? 
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Is the equivalence point of a weak base acidic or basic? Which species in solution causes this?

4) The graph below is a typical titration curve.  Is it the curve for a weak acid or weak base? 

5) A buffering region is labeled on the graph below; explain why this region is called the buffering region.

6) Explain how a buffer is formed during a titration. Use the list of concentrations you made for each of your experimental graphs. 
7) Sulfuric acid is a diprotic acid because it has two acidic protons.  Phosphoric acid is a triprotic acid because it has three acidic protons.  Sketch one titration curve for Sulfuric acid assuming that the Sulfuric is a strong acid when it loses its first hydrogen and a weak acid when it loses its second.

8) The graph shows the titration of acid X with 5.00 x 10-2 mol dm-3 solution of potassium hydroxide.  Determine the concentration of the unknown acid if the experimenter titrated 50.0 cm3.

Answer 6: 

The buffering region occurs because there is a significant amount of the weak substance and its conjugate.  It occurs at the point where some of the weak substance has reacted with the strong acid/base leaving the conjugate present.  With the weak acid/base and it’s conjugate, you have a buffer. 

Reaction of weak acid with strong base: 
HA + 
NaOH ( 
H2O +
 NaA
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With both A- and HA in solution, you have a buffer.

Answer 8: 

It takes 17 mL to titrate

0.017 L * 0.05 M = 0.00085 moles KOH needed 

1:1 ratio, moles KOH = moles of Acid

50 mL of acid titrated

0.00085 / 0.05 L = 0.017 M

