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y-Fe2O3 nanopratciles were syntheised by the co-precipitation method and these
particles are in 5-20 nm range in size. Plausible molecular structures (Figure 1) of y -
Fe,O3 were examined by density functional theory (DFT) using the cluster modelling
method. Cluster configurations and IR frequency calculations of Fes(OH)45(H20)s were
performed using the DFT hybride B3LYP function with 6-31G (d, p) basic set. The average
bond lengths of Fe-Fe and bulk Fe-O entities as 2.93 A and 1.92 A, respectively. The
calculated bond lengths are comparable with the crystaliographic data. Vibrational
frequency calculations and expenmental data are in good agreement with the
observations in the range of 900 cm’ to1024 cm’” (Figure 2). However, OH stretching
frequencies at (1640), 3000, 3500 cm” of y -Fe203 is significantly different due to H-
bonding nature.
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Figure 1. Structure of Fee(Ong(HzO)e cluster. Figure 2. Comparison of experimentally
Region a: cluster cavity, b: Fe** bonded water, derived and calcufated vibrational
¢: O-OH bond. frequencies of succinic acid - y —

Fe,O; nanoparticies.
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