Sheet #13:  Salts as Weak Acids or Weak Bases

1).  What is the pH of a 0.10 M solution of sodium nicotinate?  The Ka for nicotinic acid was described on Sheet #14 and is equal to 1.4 x 10-5.

Step1:  Identify species in solution:  Na+, Nc-, H2O
Step 2:  Which of these species can change the pH of the solution:  Nc- and H2O
Step 3a:  Determine the species most likely to change solution pH.  Write the equilibrium reaction below.  Is it a Ka or a Kb expression?



Nc- (aq)  +  H2O (l)  ⇋  HNc (aq)  +  OH- (aq)  
Step 3b:  If we do not have the value of Ka or Kb, solve for it using Ka x Kb = Kw.




Kb = 7.14 x 10-10
Step 4:  Setup an ICE box.
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Step 5:  Solve for x.  If necessary, make assumptions about the expression.




x = 8.45 x 10-6
Step 6:  Check assumptions with the 5% rule.



(8.45 x 10-10/0.10) x 100 = Assumption is OK
Step 7:  Solve for the pH (either directly or using pOH).



pOH = 5.07
pH = 8.92
Remember:  Strong acids yield weak conjugate bases, weak acids yield strong conjugate bases!

