Railsback's Some Fundamentals of Mineralogy and Geochemistry

Why oxidation commonly leads to acidification Examples:
o Carbon Sulfur Nitrogen
1. Oxidation removes electrons from atoms and Ch- > Ca+ S2- > g6+ N3 > N5+
thus increases the Charge on those atoms. (oxidation of methane) (oxidation of sulfides)  (oxidation of ammonia)
L CO -> C4+ S4+ -> S6+ N4+ -> N5+
2. Odeatlon removes e|eCtr0nS from atoms (e.g., biological respiration, (oxidation of SO,) (oxidation of NO,)

and thus lessens the size of those atoms. or oxidation of plant
. ] matter or petroleum)
Combining Items 1 and 2:

3. Oxidation i_ncrea_ses _th_e ionic potential of Radiic C4 = 2 60A S2- = 1.84A N3 = 1.71A
atoms or ions (i.e., it increases the C0=0.77A sS4+ =0.37A
density of their positive charge). C# =0.15A S6* = 0.29A NS+ =0.11A
4. Cations of greater ionic potential more lonic potential or density of charge = _ charge ofion _ 7 -
effectively attract negatively-charged radius of ion r
ligand atoms. z _ 4 z _6 z _5.
= = = ~— = = = =
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5. 02 is by far the most abundant negatively-
charged ligand atom, and it's produced when cH, + 20, ->H,CO; + H,0 NH; + 20, -> HNO; + H,0
oxygen (as Oy, OH9, or H,0,) serves as an H,S + 20, -> H,SO,
oxidizing electron acceptor. SO, + 20H0 -> H,S0,
6. Maximally oxidized cations thus attract OZ, HzO +
like the O2- of H,O or OH-". _
But conversely
- : - c4*
7. The positively charge of maximally oxidized 377 . Q
cations repels the H* of H,O or OH".
and H,SO, -> SO,2" + 2H*

N . _— _

8. Release of H* () is acidity. H,CO, > HCO3 Y HNO, -> NOy + H*

As aresult, natural oxidation in soils, both by respiration and by decay of soil organic

matter, makes the carbonic acid that drives weathering. Meanwhile, anthropogenically _—
LBR

driven oxidation promotes ocean acidification, acid rain, and acid mine drainage. SEMGOXidnAGN07



