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TEM Observation MgO- or CaO-bearing
Woustite Solid Solution Reduced to Iron by Hydrogen

Katsuhiko Takaunasu, Minoru Asapa and Masahiro Kawakami

Synopsis :

Woustite pellets containing MgO or CaO was reduced and the morphologies and microstructure of reduced iron phase
were observed.
The reduction rate of wustite pellets increased with increasing CaO or MgQ, and the rate accelerating effect of CaO
was larger than that of MgO. The oxide particles were uniformly dispersed in the reduced iron.
size of MgO and CaO were 90-120 nm and 10-20 nm, respectively. The particle size distribution of CaO was more
narrow than that of MgO. The iron phase reduced from pure wustite was well sintered, whereas sintering was
prevented by MgO or CaO particles. Especially the porous iron was formed from wustite containing CaO.

During the reduction, the concentration of magnesium ion or calcium ion in wustite increased at the reaction interface.
The ratio of the vacancy diffusivity to the chemical reaction rate was calculated from the distance between oxide
particles in reduced iron.

The average particle
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dispersion strengthened metal.
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Fig. 1. Lattice parameter of wustite containing
MgO or CaO.
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Fig. 2. Reduction curves of wustite pellets at 1273K.
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Fig. 3. Enrichment of dissolving element content at
the reaction interface.
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Fig. 4. X-ray diffraction patterns of reduced iron at
1273K and solid solution.

Fig. 5. TEM of iron containing 5%MgO or CaO
reduced at 1273K.
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Fig. 6. Cumulative distribution of MgO and CaO
particle size in reduced iron.
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Fig. 7. Porosity of reduced pellets at 1273K.

(a) 5%MgO

Fig. 8. SEM image of reduced iron phase at 1273K.
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