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Abstract

Precursors were synthesized by a solid-state synthesis method. And a-Fe,03; nanomaterials were
obtained by thermal decomposition of precursors at different calcination temperatures. The crys-
tal structure, microstructure morphology and optical properties of the a-Fe;03 nanoparticles were
characterized by X-ray diffraction (XRD), Fourier transform infrared (FTIR) spectroscopy, Field
scanning electron microscopy (FESEM), and UV-vis diffuse reflectance spectroscopy (DRS). The
results show that the energy gap and particle size of the a-Fe;03 nanomaterials increase with an-
nealing temperature. But they are all less than bulk a-Fe,03 (2.2 eV). The a-Fe;03 nanoparticles
prepared at 500°C for 2 h exhibit the highest visible-light photocatalytic efficiency of 70.60% and
photodegradation rate constant, k, of 6.78 x 10-3 min-1, respectively. Too high or too low heat
treatment temperature will result in the decrease of photocatalytic efficiency, which is mainly af-
fected by band gap and electron-hole recombination probability.
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Figure 1. (a) XRD pattern of the precursor; (b) XRD patterns of the as-prepared products
S1-S4 obtained at 450°C - 600°C
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Table 1. The average crystallite size of the a-Fe,O3
3% 1. a-Fe,0; FF PR~

Sample (104) (nm) (110) (nm) Average crystallite size (nm)
S1 15.4 17.2 16.3
S2 211 18.1 19.6
S3 245 27.1 25.8
S4 32.3 335 329
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Figure 2. FTIR spectra of the precursor
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Figure 3. FESEM images of the a-Fe,O3 nanoparticles (a) S1; (b) S2; (c) S3; (d) S4
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Figure 4. Optical properties and band gap spectra of the a-Fe,O3 nanoparticles (a) UV-vis diffuse reflection spectra of the
products S1-S4; (b) Curves of (ahv)? vs. hv of the products S1-S4; (c) Band gap tendency curve of the a-Fe,O5 nanopar-
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Figure 5. Visible-light photocatalytic properties images of the a-Fe,O3 nanoparticles (a) Curves of relative photodegrada-
tion rate of MB; (b) Histograms of photodegradation rate of MB; (c) First-order kinetics fitting curves of photodegradation
of MB; (d) Tendency curves of the degradation rate constants k, inset is the schematic diagram of photo-excited elec-
tron-hole separation and recombination in the photodegradation of MB dyes process
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