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Abstract

The residual heat and high CaO content present in the slag remaining in the ladle after the completion of continuous casting in
the electric arc furnace (EAF) steelmaking process have been utilized to reduce power consumption and lime usage in the ladle
furnace (LF) process. However, if the timing of such processes does not align with the LF and continuous casting operations, the
recycling rate will decrease. To increase the slag recycling rate, the effect of ladle slag recycling methods, specifically pouring
ladle slag into the slag pot in advance for subsequent recycling, on LF operations was analyzed. The slag liquefaction rate was
calculated using the thermodynamic program Factsage 8.3 for ladle molten slag recycling methods. By applying each of the 10
heats operations for the ladle slag recycling methods, the desulfurization ability and LF operation performance were compared. It
was found that when slag was immediately recycled into the ladle after continuous casting was completed, power consumption
decreased by 0.3 MWh, LF operation time was shortened by 1.2 minutes, and the desulfurization rate increased by 5.8%.
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Fig. 1. After the completion of continuous casting, recycling
of molten slag from the ladle. (a) Before pouring
recycled slag, (b) Recycled slag being poured.
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Fig. 2. Comparison of initial sulfur contents of melt in LF.

Aol S A 338 A 23, 2024



48 ERR
Table 1. Comparison of sulfur content distribution ratios in continuous casting
Sulfur content in continuous casting (ppm)
Content
less than 200 200~250 250~300 300~350 350~400 Total
Shaft EAF 4.9 % 8.8% 18.1 % 37.9 % 30.2 % 100 %
EAF A 1.1% 7.7 % 41.8% 49.5% 0.0 % 100 %
EAF B 36.8 % 429 % 16.5 % 33% 0.5 % 100 %
Table 2. Composition of EAF slag
EAF slag ALOs CaO MgO MnO Si0, FeO
Mass % 10 19 12 6 23 30
Table 3. Input quantity of raw materials for EAF tapping
Tapping input Lime Light burned dolomite Flux (ALO; 74%)
kg 500 300 100
Table 4. Composition of LF slag (mass %)
Component ALOs CaO MgO MnO Si02 FeO Basicity
Slag A 5.7 59.4 6.3 0.8 23.4 0.6 2.5
Slag B 4.0 70.2 4.6 0.5 13.8 0.8 5.1
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Fig. 3. Liquefaction rate at LF slag according to the slag
overflow volume from the EAF.
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Fig. 5. Changes in the composition of LF arrival slag from (a) Slag A and (b) Slag B according to temperature.

Table S. Variations in composition and phase transformations
of ladle slag according to temperature

Component | 1,500°C | 1,450°C | 1,400°C | 1,350°C
Slag 65% 59% 53% 35%
ALO; 15% 17% 19% 2%
Si0, 25% 24% 23% 21%
Ca0 50% 50% 48% 47%
FeO 1% 1% 2% 3%
MgO 8% 7% 7% 6%
MnO 1% 1% 1% 1%
Total 100% | 100% | 100% | 100%
CaxSiO0, 31% 36% 42% 52%
MgO 4% 5% 5% 7%
Melilite 0% 0% 0% 7%
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[e]
E ZYE 7 10heats Y5111, LF T2 & 15
EA5t0] Pk A3 &1 A4 CaO 3 59.4%,

Y7]Z(Ca0/Si0,) 2.5%1, &1 B CaO T3
70.2%, G7|% 5.10|1%c}k. &L BojA &1 AR
T} CaO TS F 11% WA, Se19] A5} ule
2 &0 A 35~40%2F &1 B 25~28%= &1
A0A] 10~20% kTt

2) A7|2 27} % ladle & 0| Y¥E|= &)1 o] we} LF
27] &1 & WASL-C FJo]= Hglom, LF £

L% 1,550°C~1,600°C 715 A7| & &1 o] Lk 1.0
E oAl 2A0A TS 90%0)do] =Tk
Shaft® A7|2o)A H7|2 &1 o] dg2 2k 0.5&
O ladle £ 71 8-S Bl LF 7] 19
AJshgo] 5713t Aot et

&g o] whE ks 53

Zoj A= 4 0.0130]1, &3
0.0100]c}. B3K5 0.0039] 2}
= 87439 SE 53ppm A|A 7}
oA LF 2FelA9 &
A
4) €#1 BEY &1 A°1 A9 2 Hdstet %ﬂ
%2% S 7L AoA A AREFE 0.3MWh &
AR 12 D50, 9S82 5.8% 5
7}5}% AIE AT
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