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Mossbauer Studies on Pickling Iron Oxide and Mn-Zn Ferrite
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Abstract; The microstructure and particle size of the acid regeneration iron oxide samples were
observed with SEM and laser particle size analyzer. The hyperfine field variations of acid regeneration iron
oxide and Mn-Zn ferrite samples were investigated with Mé&ssbauer spectra at room temperature. The
results show that the referenced imported iron oxide has smaller particle with uniform distribution. The
quadrupole splitting value of pickling iron oxide is small, and the electric field symmetry around pickling
iron oxide is good. The Md&ssbauer spectra and its parameters of Mn-Zn ferrite show that the coordination
environment around magnetic phase of Fe in Mn-Zn ferrite is different from iron oxide. For the Mn-Zn
ferrite, it's appeared that a high-proportion doublet is observed with an increasing concentration of Zn.
And when the concentration of Mn is in low-ratio, a spinel structure of Mn-Zn ferrite is inclined to form.
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Fig. 1 SEM micrographs of domestic made iron oxide
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Fig. 2 SEM micrographs of imported iron oxide
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Fig. 3 Grain-size distribution of domestic made iron oxide
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Fig. 4 Grain-size distribution of imported iron oxide
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Table 1 Chemical components and specific surface area of iron oxide

w/(%%) Specific surface area/
Samples
Fe; 05 Si Ca Al MnO S P Ni ZnO (m” + g=1)
Domestic made iron oxide 99, 30 0.005 0.010 0.001 0.23 0.02 0. 005 0.01 0. 002 2.3
Imported iron oxide 99.52 0. 006 0. 006 0.001 0.18 0.01 0. 003 0.01 0.001 5.3
Mn-Zn Ferrite A 70.0 20.0 10.0
Mn-Zn Ferrite B 70.0 15.0 15.0
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Fig. 5 Médssbauer spectra of domestic made iron oxide
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Fig. 6 Méssbauer spectra of imported iron oxide
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Fig.7 Mossbauer spectra of Mn-Zn ferrite A
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Fig. 8 Médssbauer spectra of Mn-Zn ferrite B
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Table 2 Maéssbauer spectrum of iron oxide and Mn-Zn ferrite at room temperature

Sample H/(mA+*m™1) IS/(mm + s71) QS/(mm « s~1) W/(mm« s~ 1) Area/( %)
Domestic made iron oxide 519.93 0.41 0. 24 0.13 100. 0
Imported iron oxide 519.52 0.32 0. 24 0.14 100.0
Mn-Zn ferrite A 517.61 0.32 0.24 0.14 46.2
263.47 0.19 —0.03 1.97 40. 8
0.32 0.77 0.32 13.0
Mn-Zn ferrite B 519.3 0. 32 0.23 0.15 60.7
0.31 0.45 0.17 39.3

Transmission Méssbauer spectra were recorded at room temperature with a 57Co(Pd) source. IS—Isomer shift; QS—Quadrupole splitting; H—

Magnetic hyperfine field; Area—Relative spectral area; W—Spectral line width
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