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Ionic Strength and Activities of Ions Exercise 
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(1) What happens to the activity coefficient (γ) as the ionic strength increases? 
 
 
 
 
 
 
 

(2) At zero ionic strength what is the value of the activity coefficient (γ)?  What is the  
activity at this same point?   

 
 
 
 
 
 
 

(3) What affect does the charge of the ion in solution have on the activity coefficient?    
             How does this effect change as a function of the ionic strength (µ)? 
 
 
 
 
 
 
 
     (4) Does the activity coefficient depend on whether the ion is a cation or an anion? 
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(5) Does the size of an ion affect the magnitude of the activity for varying ionic  
     strengths? 
 
 
 
 
(6) Let’s see how the “spectator” ions present in solution affect the pH of a weak acid 
 

(a) What is the pH of a 0.0200 M benzoic acid (Ka = 6.28 x 10-5) solution in 
water?   

(b) What is the % dissociation of the benzoic acid in pure water? 
 
Now we’ll add some “spectator” ions to the solution.  If the benzoic acid is dissolved in 
0.10 M CaCl2 instead of pure water: 

 
(c) Calculate the ionic strength of the solution (assume that the contribution 

from the benzoic acid is negligible).  
 
 
 
 
 
 
 
 (d) Find the appropriate hydrated radii (α) and calculate the activity coefficients   
                 (γ) for both the H+ and the benzoate ion. 
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(e) Now set up the equilibrium expression with the activities of the ions.  
Calculate the concentration of both the H+ and the benzoate ion.  What is the 
pH of this solution?  What is the % dissociation?   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(f) By what % did the benzoic acid dissociation change between the pure water  
         solution and the calcium chloride solution?   

 
 
 
 
 
 
 
 
 

(g) How does the presence of the calcium chloride alter the equilibrium?  Explain 
using the skaters analogy. 
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SUPPORT your answers to questions 3, 4, and 5. By discussing the results of the 
following graphs (x-y scatter, points only) in Excel: 
 
For all graphs plot the ionic strength (µ) from 0 to 0.1 in steps of 0.0001.   
 
(a) Graph γγγγ vs. µµµµ for a M+, M-, M2+, M3+ and an M4+ ion each with a hydrated 
      radius (α) of 500 ppm. Place all 5 curves on the same graph (please label each curve) 
 
(b) Graph γγγγ vs. µµµµ for H+, Li+, Na+, K+, Cs+ 
 
 
 

 


