CHEMISTRY LAB
MOLARITY OF ACETIC ACID
IN VINEGAR
By Titration

INTRODUCTION: 

The quality of acid in a sample of vinegar nay be found by titrating the sample against a standard basic solution. Most commercial vinegar is labeled as 5% acetic acid, but can have a mass percentage of between 4.0% and 5.5% acetic acid.
By determining the volume of sodium hydroxide solution of known molarity necessary to neutralize a measured quantity of vinegar, The molarity can be calculated. Industrial quality control chemists do this to maintain product quality. 
Target:

Determine the concentration of the acetic acid and the Molarity of the acetic acid using MaVa = MbVb in vinegar.
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MATERIALS NEEDED: 

Safety goggles
2 beakers, 100-mL
250-mL beaker (for discards)
Erlenmeyer flask, 125-mL
2 burets (50 mL)
Ring stand
Double buret clamp
Wash bottle
Sheet of white paper
*White vinegar
**Standard solution of NaOH (0.600 M)
***Phenolphthalein indicator 

PROCEDURE: 

Titrations:
Make all buret readings to 0.01 mL 

1. Read the buret with the vinegar as the initial volume and record it in the DATA TABLE for trial 1, as the initial volume for vinegar. Obtain approximately 5 mL of vinegar in the flask. Read the buret and record it in the DATA TABLE for trial 1, as the final volume for vinegar. 

2. Add 10 or 15 mL of distilled water to the flask to increase the volume and make reading the equivalence point easier to read. Add 1 or 2 drops of phenolphthalein solution to the flask to serve as an indicator. 

3. Read the initial volume of the NaOH solution in the buret and record it in the DATA TABLE for trial 1, as the initial volume for NaOH. 

4. Place the flask with the vinegar sample, on a sheet of white paper, under the buret. Now begin the titration by adding the hydroxide solution slowly, while swirling the flask. A pink color will appear in the center, but will go away as you swirl. When the pink color begins to linger, add the NaOH one drop at a time, swirling between each drop. When one drop is added, and the faint pink color does not disappear, you have reached the equivalence point (the point where all the acid is just neutralized by the base, but no extra base is added). Read the volume in the buret, and record it in the DATA TABLE for trial 1, as the final volume for NaOH. 

5. Discard the liquid in the flask and rinse the flask with 4 or 5 rinses of distilled water to be sure it is clean. Repeat steps 1-4 for trials 2 and 3. Record volumes for the burets in the DATA TABLE in the appropriate places. 

NOTE: You do not have to refill the buret, if you are sure it will not go past the 50 mL mark in a titration, just read the initial and final volumes. If you do go below the graduations, you will have to re-do that titration, as you will not be able to read a final volume. 
	DATA TABLE

	
	Buret Readings (mL)

	
	Vinegar
	NaOH

	Trial
	initial
	final
	initial
	final

	1
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CALCULATIONS:    MaVa = MbVb
	CALCULATIONS TABLE

	Trial
	Volume of 0.6 M
NaOH (mL)
	M of
NaOH
	Volume
vinegar (mL) 
	M of acetic acid

	1
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0.60 M
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	2
	[image: image33.png]



[image: image34.png]



	[image: image35.png]


0.60 M
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	3
	[image: image41.png]



[image: image42.png]



	[image: image43.png]


0.60M
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1. Calculate the volumes of vinegar and NaOH used for each of the three trials.                                                  Record in the CALCULATIONS TABLE. 

This is simply: final volume - initial volume 

2. The balanced equation of the reaction between acetic acid (vinegar) and sodium hydroxide is: 

	HC2H3O2
	+
	NaOH
	--->
	H2O
	+
	NaC2H3O2


 3.  Use the MaVa = MbVb equation to find the Molarity of the acetic acid in vinegar in each of the three trials.
	Molarity of vinegar for trial 1  
	              _______ M

	Molarity of vinegar for trial 2
	_              ______ M

	Molarity of vinegar for trial 3
	               _______ M

	
	


4. Calculate the average molarity of the vinegar samples. Record in the space provided. 

	molarity trial 1 + molarity trial 2 + molarity trial3 
                                    3
	= 
	Average molarity



Average molarity of vinegar = _______ M 

