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Chapter 8
Activity and the Systematic Treatment of 
Equilibria

I. Ionic Strength and Activity
II. Activity and Activity Coefficients
III. Activity Calculations
IV. Charge Balance and Mass Balance
V. “The Method”
VI. Examples
VII. Spreadsheet Approach

I. Ionic Strength and Activity
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• Ionic strength increases
⇒ “activity” of the ions decreases

• Quantitative definition of ionic strength (μ)

Ex: Calculate the ionic strength for a solution 
that is 0.050 M in KNO3 and 0.10 M in 
Na2SO4

I. Ionic Strength and Activity (cont.)

II. Activity and Activity Coefficients

• To account for ionic strength:
– concentration terms in equilibrium 

expressions are replaced by 
“activities” (A)

• Extended Debye-Hűckel Equation:
– used to calculate activity coefficients
– can also use Table 8-1
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Smaller ions bind 
solvent more tightly

⇒ larger ionic radius

Plot γ vs μ:

• As μ ↑, γ ↓

• As μ ↓ , γ → 1

• As z ↑, γ ↓

• As α ↓, γ ↓

• Activity 
corrections 
become more 
important as μ
and z increase, 
and as α
decreases
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III. Activity Calculations

Ex: Find the relative error introduced by 
neglecting activities in calculating the 
solubility of Ba(IO3)2 (Ksp = 1.57 × 10–9)
in a 0.0330 M solution of Mg(IO3)2.

Ex: Calculate the pH of pure water.

Ex: Calculate the pH of 0.10 M KCl.

IV. Charge Balance and Mass 
Balance

A. Charge Balance
A solution can have no net charge

⇓
The sum of the positive charges in a solution 
must equal the sum of the negative charges.



6

IV. Charge Balance and Mass 
Balance (cont.)

B. Mass Balance
The sum of the amounts of all forms of a 
particular atom or (or group of atoms) in 
a solution must equal the amount of that 
atom (or group of atoms) delivered to the 
solution.

V. “The Method”

Ex: Find [Ag+], [CN–], and [HCN] in a saturated 
solution of AgCN.

Steps:
1. Write all pertinent reactions.
2. Write the charge balance expression.
3. Write the mass balance expression.
4. Write the equilibrium expression for each 

reaction.
5. Count the equations and the unknowns.
6. Solve for the unknowns.



7

V. “The Method” (cont.)

Ex: Calculate the solubility of ZnC2O4 in a 
solution held at a pH of 3.00.

VI. Spreadsheet Approach

Link to spreadsheet
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