
Name ______________________________________

Before you begin, save this Lab Report Template on your computer as LastNameAPChem7
Title: Acid Base Titration 
Purpose: 
To practice titration techniques
To perform acid-base titrations

To determine the molarity and percent composition of acetic acid in commercial vinegar
Materials: 

	0.1 M sodium hydroxide
phenolphthalein test paper
vinegar
distilled water
	24-well reaction plate
small beakers
graduated pipet

10. 0 mL graduated cylinder
	toothpicks

white paper




Procedure: 
Calibration of Dropping Bottle
a. Use a dropping bottle containing distilled water 

b. Count number of drops to reach 1.0 mL in the graduated cylinder
(Note: Hold bottle vertically to maintain drop size consistency)
c. Repeat 4 times and find average # of drops/ 1.0 mL

d. Record in Data Table 1 below
Titration of Acetic Acid
1. Place 10 mL vinegar in small beaker
2. Draw 1.0 mL into graduated pipet and place in 2nd beaker
3. Add 9.0 mL distilled water to the 1.0 mL vinegar 
(Note: the concentration of the vinegar is now 0.10 x that of the original vinegar sample!)
4. With graduated pipet, put 1.0 mL of diluted vinegar into wells D1 through D5 of 24-well plate
Place the reaction plate on white paper to make it easier to see any changes that occur

5. Cut 2 5-mm pieces of phenolphthalein test paper and add to wells D1—D5

6. Titrate with 0.1 M NaOH

a. Hold dropping bottle vertically above well D1

b. Count drops unit first pink color appears

c. Stir with toothpick

d. Continue to add drops and stir until the pink color remains
(Remember to count the drops!)
e. Record the total number of drops in Data Table 1, below
f. Repeat the procedure for wells D2—D5

g. Calculate the average number of drops to the titration endpoint

7. Calculate the 
a. volume of NaOH used to titrate the acetic acid

b. molarity of dilute and undiluted vinegar
c. molar mass of acetic acid

d. mass of acetic acid in 1 L undiluted vinegar

e. percent acetic acid in vinegar

f. percent error 
Results: 
	Data Table 1: Calibration and Titration Data

	Trial (
	1
	2
	3
	4
	5
	Average

	Drops H2O/mL
	
	
	
	
	
	

	

	Well (
	D1
	D2
	D3
	D4
	D5
	

	Drops NaOH to End Point
	
	
	
	
	
	


Calculations: 
a. volume NaOH (titrant): = average # drops NaOH x average # drops H2O/mL


b. molarity of dilute and undiluted vinegar
M1V1 = M2V2

Dilute: 
M1 = 0.1 M NaOH
V1 = volume NaOH from a, above
M2 = _________
V2 = 1.0 mL 



Undiluted: 
(Hint: the concentration of the dilute vinegar is 0.10 x that of the original vinegar sample!)

c. molar mass of acetic acid
(Hint: the formula for acetic acid is CH3COOH)


d. mass of acetic acid in 1 L undiluted vinegar
(Hint: mass = molarity x molar mass)



e. percent acetic acid in vinegar
(Hint: the mass of 1 L of water = 1000 g)
(Hint: % acetic acid =( g acetic acid/1000 g H2O) x 100


f. percent Error: 
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(Hint: A = value from bottle of vinegar and O is your calculated percent acetic acid)
Discussion:

Summarize what you did and describe your results making specific reference to your data. All your statements must be supported by evidence from the lab. 

Indicate sources of error.

Suggest improvements in the experimental design.
Conclusion:  


State the percent acetic acid in vinegar ± percent error 
Reflection:


Personal commentary about what you learned from the lab activity






____________________________________________________________________________________


AP Chemistry
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