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Results (Sodium Hydroxide Standardization – successful trials only) (35 points)

NOTE: 	KHP contains no phosphorous. Its formula is given in the laboratory directions along with its molar mass.

	KHP Titrations
	1
	2

	Mass of KHP
	1.0040 g
	1.0570 g

	Moles of KHP 
	0.004916
	0.005176

	Initial Volume Vo  
	0.01 
	0.03

	Final Volume Vf 
	20.98
	21.81

	Volume required (Vf - Vo)
	20.97
	21.78

	Molarity of NaOH
	0.2344
	0.2376

	Average Molarity of NaOH
	0.236
	



Results (Acetic Acid Content of Vinegar – successful trials only) (35 points)

The average molarity of the NaOH solution determined by each group is listed on Moodle .
Use your group’s value in your calculations for acetic acid in vinegar.


	Vinegar Titrations
	1
	2

	Volume of Vinegar
	10
	10

	Moles of Acetic Acid in Vinegar (calculated)
	0.008413
	0.008423

	Initial Volume Vo 
	0.02
	0.01

	Final Volume Vf 
	35.89
	35.45

	Volume required (Vf - Vo)
	35.87
	35.44

	Molarity of Acetic Acid in Vinegar
	0.8413
	0.8423

	Average Molarity of Acetic Acid
	0.8418
	

	Measured % Acetic Acid in vinegar sample
	5.055%
	

	% error (As described in the directions)
	
	





Questions

1. Show or explain your calculation for determining Measured % Acetic Acid in vinegar sample. You may incorporate a scan of your handwritten calculations if you prefer. (20 points)


Since 10 mL vinegar was used in titration, this means that 10 mL of the vinegar contained 0.008303 mole CH3COOH (acetic acid). Since 10 mL vinegar contained 0.008413 mole CH3COOH (acetic acid), therefore 1000 mL vinegar will contain = (0.008413 × 1000 / 10) mole acetic acid = 0.8413mole acetic acid. Therefore from first titration, molarity of acetic acid in vinegar = 0.8413 M

Since 10 mL vinegar contained 0.008423 mole CH3COOH (acetic acid), therefore 1000 mL vinegar will contain = (0.008423 × 1000 / 10) mole acetic acid = 0.8423 mole acetic acid. Therefore from second titration, molarity of acetic acid in vinegar is 0.8423 M

Average molarity of acetic acid = [(0.8413 + 0.8423) / 2] M = 0.8418 M. Therefore, average molarity of acetic acid in vinegar sample is 0.8267 M


CH3COOH (acetic acid)= 0.8418 x 60.052 = 50.55 g

Since 50.55 g CH3COOH (acetic acid) is present in 1000 mL vinegar, therefore % acetic acid in vinegar sample = (50.55 × 100 / 1000)% = 50.55%. Therefore, the measured % CH3COOH (acetic acid) in vinegar is 5.055 % (w/v)
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2. If you or one of your laboratory partners misread the procedure and added 100 mL of distilled water to the solid KHP rather than 50 mL of water (Procedure 1.5), how would this affect the concentration of sodium hydroxide solution that you measured? Explain briefly. (10 points)

If 100 mL of distilled water was added to KHP instead than 50 mL of water, it will have no effect to the concentration of sodium hydroxide solution. This is because the calculations involved in determining the concentration of the sodium hydroxide solution involves mass (in g) of KHP and not the KHP concentration. Dilution will only decrease the KHP concentration, while the mass of KHP in the final KHP solution will remain constant irrespective of whether 100 mL of water or 50 mL of water was added to prepare the KHP solution.












