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Introduction


Acids and bases are important classes of chemical compounds.  They control the pH of biological systems and participate in many industrial reactions.  In addition, they act to exacerbate many unwanted reactions, resulting in substantial financial loses to consumers.  An understanding of acids and bases is therefore paramount to understanding chemistry.


Weak acids are those that dissociate partially according to the following:






HA   ⇌     H+   +   A-
The acid dissociation constant Ka is an expression for the amount of dissociation.  It can be found by

Ka  = [H+][A-]/[HA]

Thus, if you know the original concentration of the weak acid and can determine the [H+], then Ka can be determined.  The [H+] can be ascertained with the use of a pH meter which works on the principal of a voltage difference between the inside of the probe and the solution.

Materials
pH meter, 1 M acetic acid, 0.10 M acetic acid, 0.05 M unknown monoprotic acid, buffer solutions of pH 4, 7, 10, test tubes, distilled water, 10 mL and 100 mL graduated cylinders, 

0.100 M NaOH, stirring rods 

Procedures and Analysis
I.  Ka of Acetic Acid
1.  Take a 10.0 mL sample of 1.0 M acetic acid (HA) to the pH meter and measure the pH.  Convert the pH value to the corresponding [H+].  Calculate the Ka.

2.  Repeat step one for 0.10 M acetic acid.

3.  Determine the percent dissociation for [H+] in both solutions and compare.

II.  Ka of an Unknown Monoprotic Acid
3.  Measure the pH of 50 mL of 0.05 M solution of unknown monoprotic acid.  Calculate the Ka.

4.  Now add 10.0 mL of 0.10 M NaOH, stir, and determine the pH again. 

5.  Finally, add 20 mL more of 0.10 M NaOH to the solution, stir, and measure the pH.

6.  For steps 4 and 5, calculate the stoichiometric concentrations of A- and HA after the addition of the known amount of NaOH.  Be sure to consider the new volume of the solution.



moles A-formed   =   moles NaOHadded



moles HAfinal     =    moles HAorig  -   moles NaOHadded
7.  Determine an average Ka for the unknown monoprotic acid.  Calculate a percent error based on the accepted value provided by your instructor.
