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Chemistry of Aluminum

Chemistry of Iron

Chemistry of Manganese 

�Aluminum Equilibrium Chemistry

� Iron Kinetics

�Manganese Kinetics

Chemistry of Acidity

� Chemical Titrations

� Iron Equilibrium Chemistry

�Manganese Equilibrium Chemistry

� Aluminum Kinetics
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Base � Any substance that can accept a proton

Acid � Any substance that can donate a proton

HCO3
- =  [H+] = H2CO3

Fe3+ + 3H2O =  Fe(OH3) + 3H+

Proton = [H+]
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Acid Base

H+ + NaOH = Na+ + H2O
Caustic Soda
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In other words, it is characterization of the 
potential maximum amount of Hydrogen ions 
that can be in solution.

So an acidity measurement is just a 
measurement of hydrogen ions

H+
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Mn2+ + 0.5O2 + H2O = MnO2 (s) + 2H+

Fe2+ + 0.5O2 + 2.5H2O = Fe(OH)3 (s) + 2H+

Fe3+ + 3H2O = Fe(OH)3(s) + 3H+

Al3+ + 3H2O = Al(OH)3(s) + 3H+

pH = -log [H+]
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H2CO3 = HCO3
- + [H+]

H2S = HS- + [H+]
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There are two methods used to measure Acidity:
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1. pH Acidity
pH = 3.0
pH = -log [H+]

[H+] = 10-pH

[H+] = 0.001 moles/L
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Al3+ + 3H2O = Al(OH)3(s) + 3H+

You can calculate the 
concentration of this

If you know the 
concentration of this

� If the concentration of Dissolved metals is known (From Filtered 
Sample), one can estimate the amount of acidity that will be produced 
upon hydrolysis
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pH and Mineral Acidity as CaCO3 =
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Concentrations of dissolved metals must be in mg/L
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Net Acidity = Calculated Acidity - Alkalinity

Net Acidity = Hot Acidity
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Example: Determine the Calculated Acidity for the 
following water quality

100
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Carbonate Distribution
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HCO3
- = H+ + CO 2-H2CO3 = H+ + HCO3

-H2CO3

Carbonate Distribution Diagram
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Squatter Falls discharge:
pH =3, TIC = 20 mg/L as C, Fe2+ = 88 mg/L,  Fe3+ = 3 mg/L 

Mn = 8 mg/L

Lion Mining Discharge:
pH =6.4,    Alk = 278 mg/L as CaCO3, Fe2+ = 100 mg/L

Windfield Pines Discharge:
pH =6.5,    Alk = 415 mg/L as CaCO3, Fe2+ = 100 mg/L
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Lion Mining Discharge:

Raw: pH =6.4, Alk = 278 mg/L as CaCO3

Post Ventur i: pH =7.0,    Alk = 278 mg/L as CaCO3


