Sheet #14:  The Common Ion Effect

1).  A solution is prepared to be 0.10 M acetic acid, HC2H3O2, and 0.20 M sodium acetate, NaC2H3O2.  What is the pH of this solution at 25 oC?  The Ka for acetic acid is 1.7 x 10-5.

Common ion problems are not too difficult so long as we correctly identify the species in solution and how it will affect the INITIAL concentrations in our ice box.  

Step1:  Identify species in solution:  HC2H3O2, Na+, H+, C2H3O2-, H2O
Step 2:  Which of these species will appear in our ICE box:  H+, HC2H3O2, C2H3O2-
Step 3a:  Determine the species most likely to change solution pH.  Write the equilibrium reaction below.  Is it a Ka or a Kb expression?



HC2H3O2 (aq)  
⇋
H+ (aq)    +    C2H3O2- (aq)

I:
0.10



0

0.20


C:
-x



+x

+x

E:
0.10 –x 


+x

0.20 + x
Step 4:  Setup an ICE box.  Make sure you include the common ion in the INITIAL concentration!




See above
Step 5:  Solve for x.  If necessary, make assumptions about the expression.




x = 8.5 x 10-6
Step 6:  Check assumptions with the 5% rule.



(8.5 x 10-6/0.10) x 100 = Assumption is OK
Step 7:  Solve for the pH 



pH = 5.07
