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Oxidation of NH" under Fe reducing conditions
(Feammox)

3Fe,0,®.5H,0+10H" +NH; - 6F€ +8.5H,0+NG;
anaerobic DG, ¢ - 145.06&J mol*

autotrophic

Clementet al. (2005);Shresthaet al. (2009), Sawayam#2006);Yanget al. (2012), many recent papers @ammoxX



Acidimicrobiumsp. Strain A6(referred to here as A6)
(ATCC, PTE22488)

A6 canalsouseNH," andH, aselectrondonor
A6 isan autotroph

A6Qaoublingtime ~10¢ 14 days

A6 is electrogenic
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Cells are rogshaped, 1.§3 nm long by 0.5mm wide.Grampositive.

As far as we know it only uses solid Fe(lll) phases as electron acceptor.
Needs to beecultured~ every 2 to 3 months. PLOS o

After growing on K A6 no longer oxidizes NH s

Isolation and characterization of an
ammonium-oxidizing iron reducer:
Acidimicrobiaceae sp. A6

 Civiland %, Princeton University, Princeton, New Jersey, United



Genes for dehalogenases identified in the genome of A6

Acidimicrobiunsp. Strain A6 s genome contains multiple

dehalogenase genes (GenBank accession numbers MK358459
MK358462), including a gene for a:

Reductive dehalogenase homoladHA),
Fluoroacetate dehalogenase homoldec€A,
Two putativehaloaciddehalogenase genedlfl 1anddhl 2).
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Pure A6 culture incubations augmented with 10 mg/l PFO.
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Problem and motivation

ATo operate a PFAS bioremediation scheme utilizing A6, we need to supply
an electron donor (Nff) and an electron acceptor Fe(lll).

Alt will be a challenge to provide and distribute Fe(lll) to a soil/sediment medium.
Fe(lll) solid phases are positively charged, and soil/sediments are negatively charget

AHence, we will coat ferrihydrite with polyacrylic acids (PAAS) to alter the surface
charge and enhance transport in groundwater and soills.
O- oH| PAAsare biodegradable and considered safe, used in

A food packaging and disposable diapers. Can be obtained
| ““C’C\”“w -_in many different sizes (molecular weights, MW).

N

HHP |,

Als the PAAoated ferrihydrite bioavailable to A6, and does it affect PFAS
defluorination?

Als there an optimal PAA MW?



Effect of PAA coating on ferrihydrite charge

Zeta potential vs. pH
Coating with PAA was at PAA:FH 1:5 by weight
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Effect of PAA coated ferrinydrite on zeta potential

pH = 5.5



