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Motivation: Fe can promote C persistence under oxic (a)
decomposition under anoxic (b) and via Fenton chemistry during

redox transistions (C).
Goal: Assess the relative magnitude of Fe promoted OM

decomposition and protection in a single experiment where Fe-C

associations was a central protection mechanism (i.e., minimize
structural protections (macroaggregates, etc.).
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Methods: Incubate redox-dynamic soil from Calhoun CZO in slurry to minimize
the influence of soil structure. Add labile 13C-DOC and °’Fe! to track Fe-C.

Oxidize Fe! to form Fe-C co-precipitates and promote Fenton. Switch (or stay
Oxic) to Anoxic to promote Fe reduction.
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Fe(ll) production: Stimulated by both 13C and >’Fe

additions. De novo °’Fe-C preC|p|tates more SRO
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* Adding Fe & C = more SRO co-precipitates
* note smaller sextet at 12K on right graph

(a) Adding *'Fe alone (b) Adding “'Fe and *C-DOM together

* De novo >"Fe phases removed during anoxic
« Organic >"Fe(II) is formed (see above)




Net Fe protection of C: Only in Static Oxic + DOC

Fe + DOC +soil: Suppressed DOC - CO, production
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Fe!-13DOC co-precipitate protects 13C
from aerobic degradation
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Net Fe stimulation of C loss: Static oxic without

added DOC.

Fe + soil (no DOC): Enhanced aerobic CO2 production
(Fe prlmlng Of SOM) Priming of Native SOM
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et Fe stimulation of C loss: CO, production higher

ith Fe and Fe+C additions under fluctuating redox

Total CO, production
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Net Fe stimulation of C loss: Anaerobic SDOC >

CO, with Fe added is higher even than aerobic
1SDOC > CO, at the same point in experiment
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Strong Fe''' respiration leads to greater anaerobic 13C
mineralization than aerobic 3C respiration
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Take-home Messages

Oxidation of Fe(ll) in the
presence of DOC preserves
DOC under aerobic
metabolism, but can stimulate
DOC mineralization under
anaerobic metabolism.

Anaerobic metabolism favors
decomposition of fresh DOC

more than aerobic metabolism.

While SRO Fe phases do
accumulate significant OM,
SRO-Fe likely requires its own
protection to contribute to
OM persistence.

Summary of CO, production
relative to a no-addition control.

Redox (O,) fluctuations
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