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As previously reported nanoparticles of iron monoboride were synthesized in a precipitation 
reaction at low temperatures compared to solid state reaction temperatures. X-ray amorphous 
precipitate was thermally treated at different temperatures from 300 to 1050 °C. The local structure 
was analyzed by XAFS and corresponds to β-FeB.[1] Sharp Bragg reflections do not occur until an 
annealing temperature of around 1000 °C. X-ray powder diffraction shows thermal treatment led to 
the crystalline so called α-form of FeB. Diffraction pattern contains next to sharp broadened peaks 
which makes it difficult to fit it to a fully ordered structure model. α-FeB was first described as a 
defect structure of β-FeB.[2] The latter crystallizes in orthorhombic system, spacegroup Pnma (a = 
5.4954(3) Å, b = 2.9408(2) Å, c = 4.0477(2) Å)[3] with monocapped triangular prisms of iron atoms 
and a boron atom placed nearly in the center of a prism. A B-atom is coordinated by two boron 
atoms developing a zig-zag chain which is running through the rectangular faces of a prism. In α-
FeB, however, the proposed random exchange of a pair of boron atoms with an iron atom would lead to Fe-
Fe distances smaller than in elemental iron and break up the chains of boron atoms.[4] Such alterations 
would be expected to strongly affect Tc, yet the Curie temperatures do not change significantly between α- 
and β-FeB.[4] Another model explains the diffraction pattern by a random stacking of CrB- and FeB-
structure type.[5] The most recently structure model is published with the CrB-structure for α-
FeB.[6] In this work, the local structure of the α-form has been investigated by measuring X-ray 
absorption fine structure at the Fe K-edge. Qualitatively, after data reduction the EXAFS signal of 
β- and of α-form closely resemble each other. Crystalline β-FeB was synthesized in a high 
frequency induction furnace from the elements and applied as reference material. For refinement in 
R-space structure model of β-FeB[3] was used as starting model. After generating an input file by 
ATOMS[7] theoretical phases and amplitudes were calculated by FEFF[8] and fitted with 
WinXAS[9] to the experimental data. Fit result is displayed in figure 1. Refined distances between 
absorber and scatter atoms are consistent with distances in reference β-FeB. Therefore in α-FeB the 
atoms within a few angstroms around an absorber atom are ordered as in crystalline β-FeB. A 
structural disorder could not be ascertained. The reconciling of the long and the short range order in 
α-FeB e.g. by introducing stacking faults in X-ray powder diffraction simulation is under current 
investigation.     
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Figure 1: Magnitude of  Fourier transform of EXAFS fit (dotted line) to experimental data of α-FeB. 
Schematic drawing shows coordination spheres with scattering paths used for refinement. 
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