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Materials in the nano-size regime often show interesting size-dependent physical properties. Mullite-type Bi2Fe4O9 has been investigated as a suitable
photocatalyst due to its high chemical stability and small band gap (1.9 - 2.1 eV)1. It is also the first analogue of a Cairo pentagonal magnetic lattice2.
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Bi2Fe4O9 crystallizes in the space group Pbam with Z = 2. It has a mullitetype structure with typical chains of edge-sharing FeO6 octahedra parallel
to the c-axis. The chains are cross-linked by corner-sharing FeO4 doubletetrahedral units.
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Heating of the precursor lead to the formation of
BiFeO3 followed by a transformation into
Bi2Fe4O9. Samples with different average
crystallite sizes were produced by heating the
precursor for 2 h at temperatures 900 K – 1073 K.
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DSC curves of Bi2Fe4O9 with an average
crystallite size of 284(9) nm.
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Mössbauer spectra of Bi2Fe4O9
different average crystallite sizes.
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Conclusion: Strong polyhedral distortions below a critical average crystallite size of 122(2) nm change the local spin orientations in Bi2Fe4O9 as
evidenced by the combination of X-ray diffraction, Raman and Mössbauer spectroscopy as well as differential scanning calorimetry (DSC)3.
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