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AP Chemistry: Weak Acid- Strong Base Titration
Purpose: To determine the Ka and the molar mass of an unknown solid acid.

For a strong acid-strong base titration, the net ionic equation is written



H+  +  OH-  (  HOH   



and the pH will = 7.00  at the equivalence point. However, by definition, a weak acid dissociates to only a slight extent; therefore, the net ionic equation for a weak acid-strong base titration will be:



HA  + OH- (  HOH + A-   

The A- ion then will hydrolyze in water a to produce a basic solution at the equivalence point according to the equation:
A- + HOH  ( HA  + OH-

Procedure:
1.  Rinse a 50.00mL burette, first with distilled water, then with the NaOH solution. Record the concentration of the NaOH on the bottle in your data. 

2.  Mass 0.4 - 0.5g of the unknown solid acid and add to a beaker.


3.  Add about 125mL of distilled water. (Why does the exact amount of water not matter?)

4.  Standardize the pH meter as instructed by your teacher. 



The slope should be -3.838 and the y-intercept should be 13.72.

5.  Titrate the NaOH into the weak acid solution, going by 0.50mL increments until a complete S curve is 


     graphed on the calculator. You must press ENTER and the TOTAL number of milliliters of NaOH added  

                 and then ENTER again each time on the calculator so it will graph the curve for you.
6.  Decide where the end point occurred and record the volume added and pH.

7.  Decide where half way to the endpoint occurred (half the volume) and record the volume and pH. 

Data:  Record all data with specific labels and units. 


Graphs and Calculations

1. Sketch the graph off of the calculator, specifically showing initial and final conditions, the equivalence point and the half titration point. 

2. From the mass of the unknown solid sample and the volume and concentration of the base added, determine the molar mass of your unknown solid. (Remember, at neutralization moles acid = moles of base. So, find the moles of base first using M*V). 
3. If Ka = [H+][A-]/[HA], at the halfway point there will be equal amounts of HA remaining and A- formed. Hence their concentrations will cancel each other in the Ka expression. Determine the pKa and the Ka of your weak acid. 


Questions

1. What effect, if any, will each of the following experimental errors have on the calculated value for molar  mass of the unknown?
a. Some solid is spilled in transferring it from the weighing boat into the beaker. 

b. The burette containing the base solution is first rinsed with distilled water, but not with base before it is filled.

c. The endpoint of the titration is overshot during the titration.

d. Only 100mL of water is added into the titration beaker containing the solid. 

e. The student selects the equivalence volume at pH = 7. 

2.  Your teacher will give you the identity of the unknown acid. Look up its Ka value in your textbook and find your percent error.
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