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In order to obtain a basic understanding of  the true 

nature of arsenate sorption on schwertmannite, 
Fe16O16(OH)12-9(SO4)2-3.5·nH2O, the first run of the 
EXAFS experiment at the NSRRC 17C1 W20 beam line 
was focused on synthetic schwertmannite specimens 
(prepared by three different methods) before and after 
sorption treatments with various arsenate concentrations.  
The As K-edge EXAFS analyses of the synthetic 
schwertmannite (prepared with the mixing solution of 
FeCl3 ． 6H2O and Na2SO4) after arsenate sorption 
suggests the presence of a 4-fold coordination of As 
(As(O,OH)4 tetrahedron) with an As-O bonding distance 
of 0.168 nm (Figure 1 & Table 1).  An ionic distance of 
0.322-0.326 nm with a coordination number of 1.74-1.91 
in the second sphere As-Fe coordination was also 
obtained from the analysis.  The weak signal at 0.285 nm 
can be fitted with an As-O-O-As multiple scattering 
effect.  There are no apparent differences between the 
specimens of different arsenate sorption concentrations.  
The EXAFS results obtained from the schwertmannite 
specimens prepared by 3 different methods are similar.  
The data collectively imply that the sorption mechanism 
of arsenate on schwertmannite involves a bidentate 
binuclear 2C corner-sharing coordination between one 
As(O,OH)4 tetrahedron and two neighboring Fe(O,OH)6 
octahedra (Figure 2).  The As K–edge EXAFS analysis 
of a naturally occurring As-bearing schwertmannite 
specimen collected from the Chinkuashih acid mine 
drainage area produced noisy signals in the high-value 
range of the k space but gave a spectrum of reasonable 
quality after arsenate sorption, with a result similar to 
those obtained from synthetic specimens with a surface 
and/or tunnel 2C corner-sharing mechanism (Figure 3). 

 
Figure 1. As K-edge EXAFS spectra  (acquired with the 
fluorescence mode) and Fourier transform patterns of 
schwertmannites prepared by mixing FeCl3．6H2O and 
Na2SO4 solutions after sorption with various arsenate 

concentrations (see Table 1). 
Table 1. EXAFS parameters for spectra of Figure 1 

(σ2 = Debye-Waller factor). 

 

 
Figure 2. Different modes of surface complexation of 
arsenate tetrahedra to iron oxyhydroxide. 

 
Figure 3. A structural model of schwertmannite with 
surface bonding of arsenate and sulfate tetrahedra and 
coordination of an arsenate tetrahedron in the structural 
tunnel. 
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