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In this study:

We measured ferrihydrite (Fh) transformation using permeable fabric
sachets to insert minerals into flooded rice-growing paddy soils from
Bangladesh [2], China and Thailand.

We measured changes in soil pore water composition and related chemical
composition to changes in mineral identity.

Iron minerals:

are abundant in soils;

have a major influence on the cycling of trace elements; and

undergo transformations in redox dynamic soils that have the potential to
immobilise or remobilise trace elements [1].

Ferrihydrite is a short range ordered iron oxyhydroxide. We studied Fh
transformation because Fh is a common mineral in redox active soils, and
is quickly transformed to other Fe minerals, such as lepidocrocite (Lp) and

However, the way that complex soil environments influence
transformation processes is not currently well understood. Carrying out
mineral transformation studies in soils is experimentally challenging.

5. Raman spectra (Renishaw InVia
Raman microscope) were taken in a
gy grid across each cross-section surface.
The share of ferrihydrite (Fh), goethite
(Gt) and lepidocrocite (Lp) in each
spectrum was determined using
component analysis.

3. After the incubation, pore water
was sampled with pre-inserted pore
| water samplers. Redox potential and
pH were measured in-situ.

1. We synthesised Fh in the
laboratory. Porous PETE
sachets (dimensions
approximately 30 mm x 12
mm x 3 mm, pore size 52 um)
were filled with ~0.5g of Fh.

4. Mineral sachets removed and air- [ = 6. Crushed samples of the mineral

| dried in the glove box. Mineral sachets |[J/%s ‘ 8 were measured by X-Ray diffraction
were cut open and either carefully ' :
cross-sectioned and mounted in
pieces, or crushed.

12. We buried the sachets, in
microcosms of ~300 g of soil

flooded for two weeks with
350mL of 5mM CadCl,.
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No Fh transformation detected. s R
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Conclusions

 Goethite is the most abundant mineral following transformation. Despite the onset of reducing conditions, and high S loads in some soils, sulphide minerals were
not observed. Furthermore magnetite was not observed, as might have been expected based on the concentration of Fe alone [4].

 Mineral transformation pathways vary in different soil environments, likely due to variation in the composition of the pore water. The speed of transformation
varied between soil microcosms, and the proximity to soil affects mineral transformation.

 Lp may not be acting as a pre-curser to Gt in these systems. The abundance of Lp is largely dependant on the soil treatment, but mostly co-occurs with Gt.

* We suggest that Fh in the interior is somewhat protected from reductants in the pore water, while components of pore water that stabilise Fh are active at the
interface of the soil and mineral. However, each soil has a unique distribution, and the effect of Fh stabilisation is more or less visible after incubation in certain soils.
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