Practice problems using pe-pH speciation diagrams

1. If a water sample has a pH = 6 and is known to contain H,S as the dominant form of
sulfur, what is the predominant speciation of carbon, nitrogen and manganese?
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2. If a sediment contains freshly precipitated FeCOs(s) and has a pH = 9, what is the
maximum value for the pe of this water?
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3. Are either iron or manganese metal thermodynamically stable in water? What happens
to these metals in water at a pH of 77
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4. Given the speciation diagram for aqueous chlorine species, under what pe/pH
conditions is Cly(aq) thermodynamically stable? Are these conditions likely to be
maintained in a water sample?
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S. Estimate the [Fe*"]/[Fe**] ratio for water in redox equilibrium with atmospheric O4(g)
at pH =5.8.
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6. Can Cr** be oxidized to the more toxic form Cr,07* by aerated water at pH = 6.5? If

a water sample originally containing 26 mg/L Cr’** was allowed to equilibrate with
aerated water at this pH, estimate the final [Cr*"].
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