Lab Report (not a formal report)
Experiment #4

Potentiometric Titration of Acetic Acid

By

########
Chemistry 102

The purpose of this experiment was to determine the acid dissociation constant, Ka, of acetic acid from its molar concentration and compare it to the value obtained from its titration curve.  There are several parts to this experiment. The general plan is to first prepare and standardize a base solution for titrating the acid solution, then determine the molarity and pH of the acid solution with the standardized NaOH and use the equilibrium expression to calculate Ka, and finally titrate the acid with the base to develop the titration curve, and interpret the curve to determine the molarity of the acid solution and the Ka of the acid.  The following pages will summarize my findings. (sample abstract; write your own version, include values)
Data and Calculation for Standardization

Below is the data for the standardization of the 0.1 M NaOH solution by titration of KHP.  The molarity of NaOH determined from the data from each trial is listed in the table and the average molarity of the NaOH solution was determined to be ______M  
Table 1 – Data for Standardization

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Sample Calculations:
(Part II) 

Titration Data for Acetic Acid/Ka from Equilibrium Expression

Below is data for the titration of the acetic acid solution with my standard sodium hydroxide solution.  The average molarity of the acetic acid solution is ____M.  Also the pH of the acetic acid solution before you started the titration was ____.  The calculated Ka from the equilibrium expression, equation (2), was ______.  

______

Table 2 – Titration Data (Part II) for Acetic Acid/Ka from Equilibrium Expression
	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


Sample calculations:
Part III 
Titration Data from Titration Curves
Below is a table that presents my data for the titration of the acetic acid solution from my titration curves.  The table includes the equivalent point volume, half-equivalent point volume, molarity and average molarity of the acetic acid solution, and the pKa and Ka of acetic acid. (You fill it in) 

Table 3 – Titration Data from Titration Curves
	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Sample calculations & graphs inserted here:
Graphs – Titration Curve

Using LoggerPro, I analyzed and inserted my titration curves.  I then used this titration curve to determine the equivalence point volume, __________, pKa, __________ and Ka, _____________ for acetic acid as illustrated on my graph.  

Part 4 Analysis using the half-way point method
Report the volume of base used to reach the equivalence point, pH at equivalence point, the total volume of base used, the actual amount of additional acid used; and lastly the pH, and pKa.  Write a statement discussing what you learned from this section. Did the Ka value from part 4 match the Ka from part 3? What would happen if you added 25 mL of HCl instead of 25 mL of acetic acid to reach the half-way point?
Analysis and conclusion

Comparison of the acetic acid solution molarities and Ka’s – Brief Discussion (answer these questions individually)
1. Compare the Ka values determined by the different methods employed in this experiment. 
   How closely do they agree with each other?
  How closely do they agree with the literature value of Ka at 25oC?
  2. Also compare the molarities of your acetic acid solution determined by titrating to the endpoint in Part II and by developing titration curves in Part III.  
How closely do the molarities compare?  
3. Discuss possible reasons for discrepancies, and suggest possible improvements to the experimental procedure to improve the result. NOT AN EXCUSE FOR YOUR POOR LABORATORY SKILLS! 
ADDITIONAL HELP

EXPERIMENT 4: POTENTIOMETRIC TITRATION OF ACETIC ACID APPENDIX

REPORT GUIDELINES/INSTRUCTIONS

Table 1 – Data and Calculation for Standardization

On a separate sheet of paper prepare a table which presents your data for the standardization of the 0.1 M NaOH solution by titration of KHP.  Be sure to include all relevant data from each trial, the molarity of NaOH determined from the data from each trial, and the average molarity of the NaOH solution.  Provide sample calculations on a separate sheet of paper.

Table 2 – Titration Data (Part II) for Acetic Acid/Ka from Equilibrium Expression

On a separate sheet of paper, prepare a table which presents your data for the titration of the acetic acid solution with your standard sodium hydroxide solution.  Be sure to include the average molarity of the acetic acid solution.  Also include the pH of the acetic acid solution before you started the titration.  Calculate Ka from the equilibrium expression, equation (2).  Provide sample calculations on a separate sheet of paper.

Table 3 – Titration Data from Part III (Titration Curves)

Prepare a table that presents your data for the titration of the acetic acid solution from you titration curves.  This should include the equivalent point volume, half-equivalent point volume, molarity and average molarity of the acetic acid solution, and the pKa and Ka of acetic acid.  Provide sample calculations on a separate sheet of paper.

Table 4 – Half-Titration Data from Part IV

Prepare a brief table that presents the pKa and Ka results from your half-titration trials.  Provide any sample calculations on a separate sheet of paper.

Graphs – Titration Curve

Use LoggerPro to analyze and print your titration curves.  Use the titration curve to determine the equivalence point volume, pKa and Ka for acetic acid; illustrate this on your graph.  Print a titration curve graph for each trial performed, if more than one was completed.

Comparison of the acetic acid solution molarities and Ka’s – Brief Discussion

Compare the Ka values determined by the different methods employed in this experiment.    How closely do they agree with each other?  How closely do they agree with the literature value of Ka at 25oC?  Also compare the molarities of your acetic acid solution determined by titrating to the endpoint in Part II and by developing titration curves in Part III.  How closely do the molarities compare?  Discuss possible reasons for discrepancies, and suggest possible improvements to the experimental procedure to improve the result
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