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REDUCTION-OXIDATION 6.5
POTENTIAL (ELECTRODE
METHOD)

In contrast to other field measurements, the determination of the
reduction-oxidation potential of water (referred to as redox) should not
be considered a routine determination. Measurement of redox
potential, described here as Ehmeasurement, is not recommended in
general because of the difficulties inherent in its theoretical concept
and its practical measurement (see “Interferences and Limitations,”
section 6.5.3.A).

REDUCTION-OXIDATION POTENTIAL (as Eh)}—A
measure of the equilibrium potential, relative to
the standard hydrogen electrode, developed at
the interface between a noble metal

electrode and an aqueous solution containing
electroactive redox species.

» Eh measurement may show qualitative trends but generally
cannot be interpreted as equilibrium values.

» Determinations of redox using the platinum (or other noble
metal) electrode method (Eh) are valid only when redox species
are (a) electroactive, and (b) present in the solution at
concentrations of about 10®° molal and higher. Redox species in
natural waters generally do not reach equilibrium with metal
electrodes.

Procedures for equipment calibration (test procedures) and Eh
measurement are described in this section for the platinum electrode
only. Although the general guidance given here applies to other types
of redox electrodes (such as gold and glassy carbon electrodes), it is
necessary to consult the manufacturer’s instructions for correct use of
the specific electrode selected. Concentrations of redox species can be
determined by direct chemical analysis instead of using the electrode
method (Baedecker and Cozzarelli, 1992).
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TECHNICAL NOTE: Misconceptions regarding the analogy
between Eh (pe) and pH as master variables and limitations on
the interpretation of Eh measurements are explained in
Hostettler (1984), Lindberg and Runnells (1984), Thorstenson
(1984), and Berner (1981). To summarize:

(1) Hydrated electrons do not exist in meaningful concentrations
in most aqueous systems—in contrast, pH represents real
activities of hydrated protons. Eh may be expressed as pe (the
negative logarithm of the electron activity), but conversion to pe
offers no advantage when dealing with measured potentials.

(2) Do not assume that redox species coexist in equilibrium.
Many situations have been documented in which dissolved
oxygen coexists with hydrogen sulfide, methane, and ferrous
iron.

e The practicality of Eh measurements is limited to iron in
acidic mine waters and sulfide in waters undergoing
sulfate reduction.

¢ (Other redox species are not sufficiently electroactive to
establish an equilibrium potential at the surface of the
conducting electrode.

(3) A single redox potential cannot be assigned to a
disequilibrium system, nor can it be assigned to a water sample
without specifying the particular redox species to which it refers.
Different redox elements (iron, manganese, sulfur, selenium,
arsenic) tend not to reach overall equilibrium in most natural
water systems; therefore, a single Eh measurement generally
does not represent the system.
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