Titration Lab

You will be given phenolphthalein, a solution of NaOH, and an unknown acid.  Determine the identity of the acid from the molar mass.  
Possible acids

FW

MP

Number of Acidic protons


Stearic Acid

284.5

  54



1
Benzoic Acid

102

122



1
Lauric Acid

200.

  44



1
Salicylic Acid 

138

159



1
Citric Acid


192

153



3
Questions

1. A solution is 0.25M in acetic acid. What is the percent acetic acid by mass?
2. Vinegar is 2.0% acetic acid.  Calculate the molarity, molality and percent dissociation if the Ka = 1.8 x 10-5? 
(Assume d = 0.995 g/ml)

3.  A sample of 40.0 milliliters of a 0.100 molar HC2H3O2 solution is titrated with a 0.150 molar NaOH solution. Ka for acetic acid = 1.8x10-5
(a) What volume of NaOH is used in the titration in order to reach the equivalence point?
(b) What is the molar concentration of C2H3O2- at the equivalence point?
(c) What is the pH of the solution at the equivalence point?

4. Given an unknown solution of acetic acid.  How would you experimentally find the molarity and percent acetic acid (by mass). Give a sample calculation of each. State any assumptions you must make and likely sources of error and whether they would raise or lower your calculated error. 

Answers

1) = 1.5%

2) 

Answer:

(a)
MaVa=MbVb

(0.100M)(40.0 mL) = (0.150M)(Vb)


Vb = 26.7 mL

(b)
acetate ion is a weak base with


Kb=Kw/Ka = 1.0(10-14/1.8(10-5 = 5.6(10-10
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[CH3COO-]eq = 0.600M -X


[OH-] = [CH3COOH] = X
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0.0600M-9.66(10-5M = 0.0599M [CH3COO-]eq

(c)
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1. 
pH = -log [H+] = -log(1.04(10-10) = 9.98

