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Figure 1. k’-weighted EXAFS spectrum, &’ y(k), at the Fe K-edge for carbonized hemoglobin treated
in 50% NH; + 50% Ar at 1000 °C for 5 min.
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Figure 2. Pseudo-radial structural functions calculated by Fourier transformation of EXAFS spectrum

at the Fe K-edge for hematin, Fe foil, and carbonized hemoglobin treated at various
conditions.
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Table 1. Numbers of nitrogen coordinated to Fe (N), distance between Fe and N (Rg, n), Debye-Waller
factors (o) for hematin and carbonized hemoglobin treated in 50% NH; + 50% Ar or Ar, at 900
or 1000 °C, for 5 min or 3 h.

N RFefN/A U/A

hematin 4.0 2.069 0.071
Before heat treatment 4.0 1.980 0.095
NH;+Ar_1000°C_5 min 39 2.072 0.121
Ar_1000°C_5 min 39 2.001 0.107
NH;+Ar 900°C 3h 4.0 1.944 0.109
Ar 900°C 3h 4.0 1.945 0.110
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Figure 3. Pseudo-radial structural functions calculated by Fourier transformation of EXAFS spectrum
at the Fe K-edge for carbonized hemoglobin treated in 50% NH; + 50% Ar at 1000 °C for
5 min and simulated curve obtained using FEFF8.20.
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Figure 4. XANES spectra at the Fe K-edge hematin, Fe foil, and carbonized hemoglobin treated
at various conditions.
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