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Soil Iron Oxide-Ferrous Interaction and Its Environmental Effects: A Review
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Abstract: Iron (hydr)oxides (hereafter termed iron oxides) catalyzed oxidation of aqueous Fe(1l) is an important process in soil
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environments not only because the two phases often coexist but also because the reactions are frequently coupled with the
reduction of organic and inorganic contaminants. Concurrently, recrystallization of iron oxides in the presence of aqueous Fe(1l)
plays a critical part in the iron geochemical cycling as the process leads to changes in the structure and surface properties of iron
oxides to alter the ensuing adsorption of heavy metals and organic matter in soils and sediments. In this paper, we reviewed the
recent progresses in understanding the interactions of iron oxides and aqueous ferrous with a focus on the reaction mechanism and
controlling factors for: 1) iron oxide-catalyzed Fe(Il) oxidation; 2) contaminants reduction by the aqueous Fe( Il )-iron oxides
system; and 3) Fe( Il )-catalyzed recrystallization of iron oxides. In addition, we provide a perspective for the future research of
the iron oxide-aqueous Fe(Il) interface reaction and related environmental impact in soils.
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Table 1 Thermodynamic parameters for iron oxides

HREY AHo(kJ/mol) ASo(J/(mol-K)) AGo(kJ/mol) 22 3k
K" Fe(OH), 830.3+2.0 - —469.9+ 1.2 [18]
R a-FeOOH 561.5+1.5 237.9+0.2 —490.6 £ 1.5 [22]
L4 y-FeOOH 552.0£ 1.6 232.5+0.2 —482.7+3.1 [22]
R a-Fe,0, 826.3 1.3 274.5+0.3 ~744.4+13 [22]

T K5 (A IR AT T BE(A GYI S BT 298 K., 1 bar.
®2 HRTYHARSTHEATE

Table 2 Summary of modern analytical techniques for studying minerals
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Table 3 Related literatures on contaminant reduction by iron oxide-Fe( 1) system
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Fig. 1 Calculated distribution of surface-bound Fe( Il ) species on
nanoparticulate hematite
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Fig. 2 Conceptual model of five steps associated with redox-driven
conveyor belt mechanism
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Fig. 3 Mechanistic model of ferrihydrite transformation proposed by Boland et al.l’")
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