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Setting the Stage

� About AMD reactions
� Limiting quantities
� Rates of reactions
� Oxygen
� Mining environments



About AMD reactions

� The reactions we�ll discuss are those that 
occur both in the mining environment and in 
treatment systems.  

� Some reactions may actually be beneficial, 
but they play a role in the bigger picture.



Limiting quantities

� Keep in mind that chemical reactions can 
proceed only as long as sufficient amounts of 
each and every reactant is available.

� If any one reactant becomes exhausted, the 
reaction shuts down.  It doesn�t matter if there 
is plenty of the remaining reactants.  

� The reactant in shortest supply limits the 
extent of the reaction.



Rates of reactions

The rate at which a reaction takes place can 
depend on many factors.
� pH can be a very important factor for some 

reactions
� The presence of certain bacteria can catalyze 

some reactions, increasing rates dramatically.
� Some reactions take place almost 

instantaneously
� Others may take place over days, months, or 

years.



Oxygen

Oxygen can be transported 
� as a gas (in air)
� dissolved in water (DO � dissolved oxygen)



Chemical environments of mines

Where AMD is most likely to occur
� Deep (Underground) mines
� Surface mining activities
� Waste piles

Tremendous variability in the chemical environments
� Water
� Oxygen
� Pyrite
� Bacteria
� Alkalinity
� Other metal containing minerals

Tremendous variability in makeup of AMD from location to location



Pyrite Reactions

Net AMD creating reaction
1. Oxidation of pyrite

2. Oxidation of ferrous iron to ferric
3. Hydrolysis of ferric ions

4. Oxidation of pyrite by ferric ions
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4 Fe + 6 H2O +  3 O2 4 Fe(OH)3



AMD: it starts with Pyrite

S Fe S
Fe = iron
S = sulfur

FeS2
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