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Analyzing the Acid in Vinegar
Results:
Record your data in the table below and provide your sample calculations in the space provided
under calculations.
	Titration
	1
	2
	3

	Mass of vinegar (g)
	20.00 
	20.00 
	20.00 

	Final burette reading of
sodium hydroxide (mL)
	17.20
	16.90
	17.30

	Initial burette reading of
sodium hydroxide (mL)
	0.00
	0.00
	0.00

	Volume of sodium
hydroxide added (mL)
	17.20
	16.90
	17.30

	Volume of sodium
hydroxide added (L)
	0.0172
	0.0169
	0.0173

	Molarity of sodium
hydroxide solution
	1.5 M
	1.5 M
	1.5 M

	Moles of sodium hydroxide
	0.0258
	0.02535
	0.02595

	Moles of acetic acid (same as sodium hydroxide)

	0.0258
	0.02535
	0.02595

	Grams of acetic acid
	1.548
	1.521
	1.557

	% acetic acid in vinegar
	7.74 %
	7.61 %
	7.79 %

	
	
	
	



Average % acetic acid in vinegar 7.71 %_________
Calculations
0.0172L of NaOH solution added X  = 0.0258 moles
0.0169L of NaOH solution added X  = 0.02535 moles
0.0173L of NaOH solution added X  = 0.02595 moles
Mole ratio is 1:1 meaning the number of moles of NaOH are equal to the number of moles of acetic acid.
0.0258 moles of acetic acid X  = 1.548 g
0.02535 moles of acetic acid X  = 1.521 g
0.02595 moles of acetic acid X  = 1.557 g
To calculate the weight percentage of acetic acid in vinegar:
 X 100 % = 7.74 %
 X 100 % = 7.61 %
 X 100 % = 7.79 %
Average % acetic acid in vinegar = 
= 7.71 %
Titration of Vinegar
· In this lab, you will perform a titration using sodium hydroxide and acetic acid (in vinegar). Write the balanced neutralization reaction that occurs between sodium hydroxide and acetic acid.
HC2H3O2 (aq) + NaOH (aq) → NaC2H3O2 (aq) + H2O (1)
· Specialized equipment is needed to perform a titration.
Consider the sodium hydroxide reactant.
· Name the specialized device the sodium hydroxide is placed in.
Burette
· Is the concentration of the sodium hydroxide known or unknown?
The concentration of sodium hydroxide is known
· Is sodium hydroxide the analyte or the titrant?
titrant
Consider the acetic acid reactant.
· What type of glass is the acetic acid placed in?
Glass beaker
· What volume of acetic acid is used?
· What specialized device is used to obtain this precise volume?
Measuring cylinder
· Is the acetic acid the analyte or the titrant?
Analyte
· You will add sodium hydroxide to the acetic acid until all the acetic acid is consumed. This is a special point in the titration called the __________equivalence_______________ point.
· An indicator solution is used to indicate when all the acetic acid has been consumed and that the reaction in complete.
· What is the name of the indicator solution?
Phenolphthalein solution
· Is this indicator mixed with sodium hydroxide or acetic acid?
It is mixed with acetic acid
· How exactly does the indicator let you know when the reaction is complete?
It changes color when the reaction used for analysis is complete. It stays colorless until the reaction is complete and then it turns a faint pink.
Questions
· What was the purpose of the phenolphthalein indicator in this experiment? Be specific.
To signify when neutralization takes place. It is colorless when added to acetic acid because it is acidic. When enough sodium hydroxide is added it turns into a faint pink at the equivalence point i.e. when the solution becomes neutral.
· Suppose you added 40 mL of water to your vinegar sample instead of 20 mL. Would the titration have required more, less or the same amount of NaOH (aq) for a complete reaction? Explain.
The titration would have required more NaOH because the acetic acid will have more moles thereby requiring more moles of NaOH to be neutralized.

