



Titration Experiment

Purpose  The purpose of this activity is to determine the molarity of three different weak acids (vinegar, soda and citric acid)  by titrating them to the point of neutralization with a strong base.  An acid-base indicator called phenolphthalein will be used to signal the point at which neutralization occurs.  Phenolphthalein (phen) is an indicator which is colorless in an acid and bright pink in a base.  
Many people erroneously believe that the process of neutralization creates a neutral solution of salt and water.  It is hoped that this activity will help to correct this misconception.  
The acids you are using are common. Vinegar contains acetic acid, which is a monoprotic acid, HC2H3O2.  Soda contains diprotic H2CO3, commonly called carbonic acid.  The citric acid solution is a triprotic acid  and is found in many foods. In titrating acids with  different number of protons, you will learn the important role that stoichiometry plays in titration calculations.  
Hypothesis  Before you begin the experiment, hypothesize.  Based on what you already know about these acids, can you predict which will have the highest molarity?  The lowest?

Materials

TI-84 calculator

CBL 2
Vernier pH probe

50 mL beaker

labeled pipet containing 0.1 M NaOH 

labeled pipet containing vinegar

labeled pipet containing soda

labeled pipet containing citric acid 

labeled pipet containing phenolphthalein

paper towel

Procedure 
1. Add 10 drops of acid to a clean, rinsed beaker.  Add 1 drop of phen, the indicator.  

2. Add 0.1 M NaOH , drop by drop to the acid until the color turns pink.  

3. Record the number of drops of NaOH needed to reach neutralization.
      4.   Set up a CBL 2 unit, plugging the pH probe into Channel 1.  EasyData will 
auto identify the pH probe. Determine and record the pH  of the neutralized 
solution. 

      5.   Rinse and dry the beaker before going onto the next trial.
      6.   If time allows, repeat each experiment twice.  

Data
	Weak acid
	Drops of 0.10 M NaOH needed to reach neutralization

Trial #1
	Drops of 0.10 M NaOH needed to reach neutralization 

Trial #2
	pH of the neutralized solution

	10 drops of vinegar
	
	
	

	10 drops of soda
	
	
	

	10 drops of  citric acid
	
	
	


The balanced equations for the reactions:

  Vinegar:           HC2H3O2  +  1 NaOH ->  H2O  +  NaC2H3O2 

   Soda:
    H2CO3    +  2 NaOH  ->  H2O  +  Na2CO3 
   Citric acid:       H3C6H5O7 +  3 NaOH ->  3 H2O  +   Na(C6H5O7)3
Data Analysis
Find the molarity of each acid, using the following formula. 
M acid  =   
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If you were able to perform two trials, insert the average number of drops of NaOH used into the equation.  Insert the coefficient that is in front of NaOH (bold type face) from the appropriate balanced equation into the mole ratio step. 
Conclusion 
1.  All three of these acids are considered to be weak, but they vary in terms of molarity.  Based on your calculations, rank the acids from highest molarity to lowest.  Which of these weak acids is best at absorbing or neutralizing base? 
2.  Look at the pH of the neutralized solutions.    Were you surprised that it wasn’t close to 7.0?   The pH of a neutralized solution is 7 only when the acid and base are both strong.  In general….

A strong acid, when exactly neutralized by a strong base, creates a neutral solution. (Think of it like this. When both the acid and the base are strong, neither dominates.)
A weak base, when neutralized by a strong acid, creates an acidic solution. 

From your experiment, what is the result of neutralizing a weak acid with a strong base?

In your own words, explain the difference between neutralization and a solution with a neutral pH. 
_1218800933.unknown

_1218801451.unknown

