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Abstract

In order to understand the microwave carbothermic reduction of steelmaking slag to recover Fe, the effects of gas atmosphere
and carbon addition on the carbothermic reduction behavior of CaO-SiO,-FeO slag were investigated. It was found that the max-
imum temperature and the reduction rate were higher in air than in nitrogen atmosphere. In addition, under air atmosphere, the
maximum temperature and the reduction rate were increased by increasing the amount of additive carbon. When the carbon
equivalent is 5, the maximum temperature reached as high as 1800K and the reduction rate was approximately 90%. As the car-
bon equivalent increased further, the maximum temperature and the reduction rate did not change.
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Table 1. Chemical composition of the steelmaking slag
(POSCO) employed in the present experiment
(wt%)

T.Fe | FeO F6203 CaO leZ MnO MgO P205 A1203

1571(17.18| 3.35 [28.94| 29.6 |9.186| 3.13 [ 3.4 [ 3.28
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Fig. 1. XRD analysis result of the slag sample used in the
present study.
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Fig. 2. Schematic diagram of the experimental apparatus: (a) the commercial microwave oven in air, (b) the vacuum (or

controlled atmosphere) microwave furnace.

1600 T T T T T T T

1400

1200

1000

800 R

600 B

Temperature (K)

400 & Ny atmosphere ||
- ©  Alr atmosphere

200 i : :
0 50 100 150 200 250 300 350

o 1 L L

time(sec)

Fig. 3. Influence of the atmosphere (N»/air) on temperature
increase (C4=1.4).
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Fig. 4. A typical sample after microwave irradiation under N,
atmosphere for 6 min (Ceq=14).
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Fig. 5. A typical example of the metallic droplets obtained by
the microwave carbothermic reduction of steelmaking
slag in air for 6 min (C,q=7.0).
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Fig. 6. Effect of carbon addition on the temperature increase.
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Table. 2. Results of iron recovery rate and carbon content

Heating W Carbon content [Recovery ratio
No.| time Coq ('"im in metal of metal in
(sec.) & (wt %) experiment
1 360 14 034 1.071 0.37781
2 360 28 | 057 1.188 063338
3 360 42| 066 1.491 0.73339
4 360 56| 0.88 1.038 091118
5 360 70| 0.80 1.646 0.88896
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Fig. 7. Recovery rate of Fe after carbothermic reduction by
microwave heating.
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