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Abstract

In the electric arc furnace process, the chemical energy such as the heat of oxidation reaction and the heat of carbon com-
bustion etc. is consumed as 30% of the total input energy. In order to reduce CO, emission in EAF, it is necessary to decrease
the use of electric power energy during scrap melting stage and increase the use of chemical energy. In general, when the carbon
materials is individually charged into the molten steel, the carbon materials floated to the slag layer due to low density before
it is dissolved in molten steel. When the concentration of carbon in the molten steel is high, the combustion energy of carbon
by oxygen injection can lower the electric power energy and improve the chemical energy consumption. Therefore, an efficient
charging methods of carbon material is required to increase the efficiency of carbon combustion heat. On the other hand, Al-
dross, which is known as a by-product after Al smelting, includes over 25 mass% of metallic Al, and the oxidation heats of Al
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is lager than that of carbon. However, the recycling ratio fo Al-dross was very low and is almost landfilled. In order to effectively

utilize the heats of oxidation of Al in Al-dross, it is necessary to study the application of Al-dross in the steel process. In this

study, the dissolution efficiency of carbon and aluminum in molten steel was investigated by varying the reaction temperature

and the mixing ratios of coke and Al-dross.
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Table 1. Components of Cokes powder
Chemical composition (mass%)

Moisture Volatile Fixed carbon Ash

0.93 2.1 86.06 10.91

Table 2. Compositions of Al-dross through ICP analysis

Chemical composition (mass%)

Fe Sn Al Ni Zn | Si0, | ALO;
0.156 | 0.006 | 27.02 | 0.002 | 0.029 | 7.000 | 65.783
Table 3. Alternative fuel ratio

Alternative fuel Carbon : Al-dross
Ratio (%) 80 : 20 60 : 40 40 : 60
C/Al 0.4 0.2 0.1

o] &3 AE HAE A Avie. stEeluR] A
o] B 2 Al AL 1Es] F 239 A
A 71F 5 mass%E APEEAAL, SEeluA] Az
E3 v &2 Table 30 UERAATE. s8teluiz] AsE
Fe =7 el AY Al, #32329] B/ Fefsfe]
3l 883 =ol7] fl8 Brvt @2 SAUE Fdst
Aok £ AT ALEE HE 83AT7] A% =
2= Fig. 19 B3 g}, 94, CPY T/ W+
o &4 =g FUgth 2 ¥, 59 =7 Wil
7 35mm EFHU RS FY
7R sl AsiES g £, dalE 9ol A
o Al E2271 ZYE A4 20mm H =7V E £9)

B-type
Thermocouple

—_—

Quartz Tube
1 E—
CP Crucible \
\ Graphite
~| I
‘/_/ Crucible
Copper Coil —
z =1 | Fe Crucible
Alumina _____ —++— =
Crucible Electrolytic
Iron

.

Fig. 1. Experimental setup.
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Fig. 2. Concentration changes of C and Al in metal.
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Fig. 4. Concentration changes of Al in metal as a function
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