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Oxalic acid is an important biologically-produced 

species in the natural environment. The deprotonated 
form, oxalate, is dominant in aqueous solutions under 
circumneutral pH conditions and is a strong ligand 
for Fe. The high affinity of oxalate for Fe means that 
Fe(III)-oxalate surface and aqueous complexes are 
common and can lead to ligand-enhanced dissolution. 
Fe(II) adsorption onto goethite (a-FeOOH) has been 
shown to enhance dissolution-recrystallization 
reactions. The goethite (010) face is one of the more 
commone and reactive surfaces on this 
environmentally critical Fe-hydroxide phase. Hence, 
this study models both separate and coordinated 
adsorption of oxalate and Fe(II) onto the (010) face of 
goethite. Periodic and cluster DFT energy 
minimizations were performed to determine the 
structure, vibrational frequencies and energies of 
various surface complexes. The adsorption 
mechanism of oxalate was verified via comparison to 
observed IR spectra. The potential roles of oxalate 
and Fe(II) in ligand-enhanced reductive dissolution of 
goethite are discussed. 

 


