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Atmospheric deposition is one of the main sources of iron (Fe)
in the oceans, where low concentrations of this element affect the
global carbon cycle by limiting primary production of marine
phytoplankton. While mineral dust is often considered the major
source of atmospheric Fe, anthropogenic particles (mainly
pyrogenic) typically display an Fe solubility order of magnitude
higher compared to the former ones, which promotes Fe
bioavailability. Although Fe isotope signatures (δ56Fe) have
emerged as a sensitive tool for identifying and distinguishing Fe
sources to the ocean, traceability of Fe aerosols remains
challenging due to the physicochemical processes to which they
are subjected during their atmospheric transport.

In order to address changes in Fe solubility and δ56Fe derived
from atmospheric processing of Fe aerosols, we perform lab-
scale experiments using oxalic acid solutions to mimic cloud
water, since oxalate is one of the most effective anions in
promoting Fe dissolution. As previous studies show that the
dissolution under UV/VIS irradiation of both, mineral dust and
anthropogenic particles, leads to a faster release of 54Fe [1,2], in
this work we focus on determining the influence that the
adsorption configuration of oxalate has on Fe isotope
fractionation.

Therefore, we present here the results of a combined
experimental and theoretical approach that follows the isotopic
fractionation of hematite particles in an oxalic acid solution
along time. Iron isotopic compositions were determined from
batch experiments carried out under light irradiation at different
time intervals. Measured values are then compared with
theoretical estimations of the fractionation between dissolved and
surface Fe-oxalate complexes based on Density Functional
Theory (DFT) calculations.
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