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Reduction of Iron Ore

" Reduction Process

Phase dliagram Fe-C and Fe-0

Application of Magnetic Field
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o “Improvent In The Reduction 0f Ores”
Tquid AT Hay, Patent 133099 (1872)
. R B o — ./ Suggestion of using a magnetic coil in the reduction process
.......... } c“. coo
1200 v'f‘i +Fe0 FeO+Fe3 “Effect of Magnetic field on Reduction of Haematite"
! sl - R Skorski, Nature Plys. Sci, 240, 57 (1972)
_— S N Rate of Reduction of a hematite by H, depends on the magnetic
T . properties of H, tself
ool ... H
a-Fe+ FeO ..*'n..:"-".
aferc ———X - "Effect of Magnetic field on Reduction of Hagmatite”
| e 3 1. Suare,, Naturs Plys. $ci, 244, 135 (1573)
65 60 55 50 45 40 35 30 25 20 15 10 05 0 0204 22 24 26 Mechanism of reduction by “z using magnetic theory
& Weight% C Fe Weight?% O -
. . . “Effect of magnetic field on reduction of iron oxides
“ I:Ilz Emission Problem  Magnelite and wustite”
M.W. Rowg, S.M. Lake, Ramd R.Famich, Nature, 266 (1976)
Comparison reduction rate by using magnetic field
1 Increase Scrap (Fe) amount
“Influence of magnetic field
2 smipmg gas ( NZ 9 “Z) on the reduction of hematite hy IIVIII'II.EIEII"
K, Krath, K. Alms, amd J.M.0, Loey, J. Mater. Sei,, 11. 12 (1976)
lf ___________________ 1| Observation reduction rate by magnetization measurements
3 | | Change Reductant (CO,—>H,) ||
|

Lhemical Metallurgical Lahoratory




Influence of Magnetic field on Reduction Iron Oxide

. Ppinciple of reduction mechanism by using magnetic field —
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Magnetic phase will be favoured
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MW, owe el al., Nature 260, (1976) [ Gontpany Resulls against Sl .
Peter's explaration Wikinedia, Spin isomers of hydrogen H effect

Speed
ol = @0 00 .
Fel |stion P oo Orthohydrogen are attracted by the magnetized ore
Para- Dia-magnetic powder undergoing reduction

Para - Nln > Ni magnelil: - -
magnetic No effect Glemical Melallurgical Laboratory




Experimental Results in previous works
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Fig. 2 Schematic diagram of the Cahn electrobalance used in
this work. The system continuously records the weight of the . . . . .
sample as the reaction proceeds. Fig. 1 Reduction of Fe,O, to melallic iron with a 65-ml-min~" Hirath et 2l
flow of 20% H; in Ny carrier al ~385 °C. Poiutsrwere hancl-n]aad E 2 g Iy
from a strip chart recording for construction of Fig. 1 so that FeO |50
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MW, Rowe et al., Nature 266, (1977) MW, Rowe et al., Nature 266, (1977)

Results

When low temperature (~500°C),

Ni0 = Ni No effect Fe,0, > Fe,0, > Fe increase the rate of iron ore reduction by

Speed up applying magnetic field

Fe0 > Fe | | Speed down Fe,0, > Fe
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Application to Ironmaking Process

. Ironmaking Process

$

1 Aithough low temperature, increase the reduction rate of iron ore Save energy for reduction process

\ 4

2 Possihlity of utilization hydrogen in ironmaking process Decrease GO, emission

2 Safety problem of gas storage

A Task for application
1 Expensive price of Hydrogen

3 Need relatively large magnetic field

(~6H6=45T)
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