Quiz 3

Chem 311

Fall 2007

The solubility of benzoic acid in water at 25 °C is 27 mM.  Calculate the pH of a saturated aqueous solution of benzoic acid (C6H5COOH) at 25 °C.  Ignore the effects of activities.  Check any assumptions made in the calculations.  

Ka(benzoic acid) = 6.28·10-5
Kw = 1.01·10-14
MW(benzoic acid) = 122.1213 g/mol
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Ka(benzoic acid) = 6.28·10-5
Kw = 1.01·10-14
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I have a weak acid at a FHA = 0.027 M.  

(2)



Ka
C6H5COOH  +  H2O  (  C6H5COO- +  H3O+
(1)
Ka = ([C6H5COO-][H3O+])/[ C6H5COOH] 

(1)
6.25·10-5 = x2/FHA = x2/(0.027)


(2)
x = [H3O+] = 1.229·10-3 M



(1)
pH = -log([H3O+])  =  2.89



(2)
check assumptions




(1)
1

[H3O+] from water (Kw/[H3O+]) <<<<<< [H3O+]HA
2

Fraction of dissociation = 0.001229/.027 = 0.0481, just under the 5 % necessary.

