CHAPTER

9

OXIDATION
AND
REDUCTION

The reddish-brown coloration of many weathered rock surfaces is a familiar sight.
. The color is generally caused by fine-grained Fe(Ill) compounds, formed by
reaction of Fe(IT) minerals with oxidizing agents in rain and air. Reactions of this
sort, involving a change in oxidation state, are referred to as oxidation—reduction
reactions. They occur not only during rock weathering, but in diagenetic,
metamorphic, and magmatic processes as well. Oxidation-reduction reactions
have a controlling influence on the solubility and transport of some minor
elements in seawater, groundwater, and hydrothermal solutions. The stability
of many ore minerals and the sequence of mineral crystallization in magmas
are sensitive functions of oxidation state. In this chapter we explore the chemistry of
oxidation-reduction reactions and develop methods to represent their equilibria
graphically.

Oxidation means an increase in oxidation state, reduction a decrease. For
example, when zinc displaces copper from a solution of copper sulfate,

Zn + Cu*t — Zn** + Cu, (9-1)

the zinc is oxidized (change in oxidation state from 0 to +2) and the copper is
reduced (+2 to 0). When chlorine displaces bromine from a solution of sodium
bromide,

Cl 4+ 2Br~ — 2CI~ + Br,, (9-2)
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