
ESS 312 Notes on Aqueous Geochemistry

• Why understanding mineral solubility is important ...

1



• Mineral dissolution changes the composition of rainwater passing through

soils
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• Dissolved ion concentrations are typically higher in groundwater than sur-

face waters
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• Some elements regarded as toxic are essential nutrients at natural levels
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• Asymmetrical charge distribution around the water molecule enhances dis-

solution and complexation
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• The simplest complexes are cations associated with oriented water molecules
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• Rules for complex formation and its effect on mineral solubility, from Lang-

muir’s text (Aqueous Environmental Geochemistry; Prentice Hall)
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• Important complexes for elements in natural waters, and their approximate

concentrations
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• Al, Mg and Fe2+ substitute into the octahedral layers of clay minerals. Al

can substitute for Si in the tetrahedral layers, as long as charge is balanced

by interlayer cations such as K+
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• Natural waters plotted on the K+/H+ vs SiO2 diagram. Note many are

saturated with respect to quartz, but almost none wrt amorphous silica
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• Useful constants
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• Useful constants
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• Useful constants
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• Two good books if you’re looking for more information
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