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Motivation: Ferrihydrite, a poorly-crystalline Fe(lll)-oxyhydroxide, is an important sorbent for nutrients and trace
metal(loid)s in soil and sediments. In nature, ferrihydrite often forms in the presence of OM, however
the stability of OM-associated Fh during biogeochemical redox processes is not clear.

Conditions: _ _
Anoxic batch s.tu.dy B0 2 . o HO o
Fh-OM coprecipitates Oﬂo 0 0 o .
C/Fe mol ratio = 0.6 (+) =10 oH on
i HO OH
10 mM Fe(lll) in Fh iy N T
+1 mM Fe(ll) - o o . . .
pH=7, 1 week OM-free; Fh  Polygalacturonic acid; PGA  Citric acid; CA  Galacturonic acid; GA
Results: XRD — — e
b L L L L 1w 1w
OM hinders transformation 3 v [v 0t Tt wt 1 Lb % 1w . P T
2 48n 8h 24h 24h
£ 24h : ’
No transformation with GA ~ < » 61 on
Fh Fh Oh Fh Fh Oh ‘ Al Fh_oh ‘ Al Fh on
10 15 20 25 30 35 40 45 50 55 60 65 70 10 15 20 25 30 35 40 45 50 55 60 65 70 10 15 20 25 30 35 40 45 50 55 60 65 70 10 15 20 25 30 35 40 45 50 55 60 65 70
°20 °20 °20 °20

SEM (1 week)

Confirms high Lp fractions
Lp size: Fh >>> PGA > CA

No transformation with GA

Ato I I l eXC h a n ge Ao Fh +1.0 mM Fe(ll) Fh-PGA_0.6 + 1.0 mM Fe(ll) Fh-CA_0.5 + 1.0 mM Fe(ll)? Fh-GA_0.5 + 1.0 mM Fe(ll)*
757Fe, | r57Fe 1 £57 B °7Fe,,
20 o . 08 e s L s, £54+56+58
_ ..
All coprecipitates active in = kel f Feu pSavsorSt, -

iron atom exchange

()
Y04 &

= o ¢

L
00 S~

o 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140 160
Time (hours) Time (hours) Time (hours) Time (hours)

ETH

Eidgendssische Technische Hochschule Ziirich
The presence of OM hinders crystalline mineral formation; Swiss Federal Institute of Technology Zurich

Secondary phase morphology depends on chemical structure of ligand:
Molecular weight (PGA >>> CA = GA), Carboxyl groups (PGA >>> CA > GA)

Conclusions:

Ferrihydrite-OM coprecipitates are dynamic phases; partaking in iron atom exchange
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