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ACID – BASE TITRATION
~
Volumetric Analysis of Vinegar

PURPOSE:  To determine the percentage of acetic acid in vinegar.

In this experiment you will us a base (NaOH) of known concentration to analyze a sample of vinegar.  In the analysis you will measure from a buret the volume of a standard base solution required to react with a measured amount of an acid with unknown concentration.  The process is called a TITRATION.  The completion of the reaction is signaled by a chemical INDICATOR which changes color at the END POINT of the titration.  At the end point we assume that all the acid has been neutralized, and equivalent amounts of acid and base have been used.

Vinegar is essentially a solution of acetic acid and water.  Your analysis enables you to calculate the mass percentage of acetic acid in vinegar.  You will compare your result with the value given on the bottle obtained from the grocery shelf.

PROCEDURE:
1.  Rinse the buret with about 10 mL of the 0.5 M NaOH base solution.  Drain and refill with the known base (0.5 M NaOH).  Record the initial volume of the buret.

2.  In a 250 mL beaker, add 20 mL of white vinegar, 20 mL of distilled water, and 3 or 4 drops of phenophthalein indicator.

3.  TITRATION ~ Add the base from the buret to the flask containing vinegar in very small amounts.  Swirl the flask as you titrate.  When the pink color starts to disappear more slowly, start adding the base drop by drop.  The end point of the reaction is that point at which the first trace of faint pink remains for 20-30 seconds after swirling.  If you over shoot the end point you can add a drop or two of the vinegar.  Record the final volume of the base buret.

4.  Run a 2nd trial of step 3 above, using the same starting amounts of acid and base.

5.  When you have completed your titrations, drain the buret.  Rinse them with plain water and then give a final rinse of about 20 mL distilled water.  Turn the burets upside down with the stopcocks open.

ANALYSIS of DATA:

1.  The chemical formula for acetic acid is HC2H3O2.  Write the equation for the neutralization reaction:

2.  The formula of acetic acid is sometimes written as CH3COOH.  Use this formula to draw the Lewis Dot Structure for the acetic acid molecule.  When the molecule ionizes a hydrogen ion is transferred from the acid molecule to a water molecule.  Circle the hydrogen ion that is transferred.

3.  Do the calculations necessary to complete the data table.  Assume that the density of the vinegar is 1.00 g/mL.

DATA TABLE:

	Step
	Trial A
	Trial B
	Calc Hint

	1
	Initial Volume of base in buret
	
	
	-----------

	2
	Final Volume of base in buret
	
	
	----------

	3
	Volume of base used
	
	
	#1 - #2

	4
	Molarity of base
	
	
	Given = 0.5 M

	5
	Moles of NaOH used
	
	
	#4 x #3

*keep vol. in Liters

	6
	Moles of HC2H3O2 in sample
	
	
	use mole ratio from balanced equation

	7
	Volume of vinegar used
	
	
	----------

	8
	Molarity of vinegar
	
	
	#6 / #7

*keep vol. in Liters

	9
	Molecular Mass of HC2H3O2 
	
	
	---------

	10
	Mass of HC2H3O2 in sample
	
	
	#6 x #9

	11
	Density of vinegar
	
	
	Given = 1.00 g/mL

	12
	Mass of vinegar sample
	
	
	#7 x Density

	13
	Percentage by mass of HC2H3O2 in vinegar
	
	
	(#10 / #12) x 100


CALCULATIONS:

	Question
	Answer
	Hint

	Average percentage
	
	(13A + 13B) / 2

	Percentage on label
	
	---------------

	Percent Error
	
	[ (Actual – Expt) / Actual ] x 100%


