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ABSTRACT

LF slag is formed by EAF carryover slag and slag former(such as lime, dolomite) put into the ladle during the tapping molten
metal. After LF process, continuous casting is started when molten steel is sent from ladle to tundish through bottom nozzle of
ladle. Conventionally, remained molten slag and steel in ladle are poured into a slag port and they are transferred to a slag yard
and then recycled. In this study, we investigated about recycling of molten LF slag residue(including Fe residue to reuse) which
is made in steelmaking process. As a result, lime usage was decreased about 2.2~3.2 kg/steel-ton and also molten steel yield rate
was increased about 0.3 ~0.5 percent point.

Key Word : LF slag, Molten slag, Fe recovery, Slag recycling

.M =B 7ol 37 Ashe SR A AR hFE glo
o, AZEAN WEE S9as Agesied ¥t
A2 ARYeNE €O, AT Zel2 BALe] A AB AESTA B AT W] g ey,

* Received : September 28, 2012 - Revised : November 15, 2012 + Accepted : November 26, 2012
*Corresponding Author : Young-Hwan Kim (E-mail: younghwan2 kim@dongkuk.com)
Steel Making Research Team, R & D Center of Dongkuk Steel Mill. Co., 440 Songdong-ri, Daesong-myeon, Nam-gu, Pohang
city, Gyeongbuk, 790-841 Korea.
Tel : +82-54-271-2721 / Fax : +82-2-317-9062
(©The Korean Institute of Resources Recycling. All rights reserved. This is an open-access article distributed under the terms
of the Creative Commons Attribution Non-Commercial License (http:/creativecommons.org/licenses/by-nc/3.0/), which permits
unrestricted non-commercial use, distribution and reproduction in any medium, provided the original work is properly cited.

36



Ladle W] 5 fafizel1o] LF T#20% FEAel 28 it 37
AdE S 2E A 3 AAREsle] YKoz (LF), 91452 (Continuous Casting)2 A F-E=H,

SEe] WS Aztse Ao Bt §-
Ex|ofof i}

gk oz UM 7|2
Zhol| AEEER| Ealal S of=o opFEe] F2
ZAZ AFEHI e AP, EF AlxA
LF(Ladle furnace) €21 CaO o] =o} 3|
v A71ZeA CaO EF917F 2 ZAA R AAHE-E AL
Ak 2y s Azshe H712 FA6IA ‘ﬂ“é‘
H LF E¥2e CaO¥Ho] =4 %o, e 8=
ANEEEH) Eslal e Aotk FdlE LF 2740
"1 Zﬂﬂ%ﬂﬂ T 4 heats®] &8 ladle 77 £
of &Yl of=FoZ 0|3l
e 2Y5lal EElae sste] ZA)
e— gEz gedgon wpe 47
22 EW FQlste] Eg-slaith

/ﬂx% = 74

sdze 79 ASEA

& ladle S22 A7 FATAA ] S B
°ﬂ% A}e:ﬂ V= BOF slagze] €8¢ tis] 2 13w
vk glom, gdly) gelo) R X#L "= gl AN

3] G E 2 kgft-steel A7FHE S AT} T3
LF 332079 ﬁ%r e S8sgzel disl 718t &
S AAE & g3 E ARSShs Wyl Al 2
ALE AT

A AF AN A= Bl AR 8§ A
LF <828 LF 27] <81 ZAA=Z &8sl 9o
L ARl g3 %:’J“ﬁﬁrﬂ i AREle g, =
A R 7Ho] Ide AS AL A=Y F
o™, ladle o5l 7MiS W OP Ag-go] 7k
Aol T timinge] 2A e A= AL
< T F flo] ALEES oA QDP

2 APolre AEFE FAHT ladledl] &
9,] 2= LF 7] €2 AL

°>
Lo

N

Obo eI

& 8573
23k A= FH

ggslarr) si9lem, ol mE 2 IS ARSI
2. AlEHEHA
72 A7 FHL duEo g A7]|Z | ladle furnce

Ax =2 38 gk 5L Fig. 1ol YJeERRSATH
A712M galE 73S ladlel tappingE™ o]

5 712 £ 27t ladleZ ol YETE F7EERYE ladle
S LF 3402 ol$uEn, IF Y2 AA tundish®
8748 wol A F27} o]FoJth. ladled] Aol &
Aehe el2e 474 HAHEE FA57] S8l tundish
2 2R ¥, ladled] F7 $ ST pot= wiEE
w dFe] Mol SElet A FFsHA ot

AEFz FAHNA AFEHE ladle =19 LF
FAHo o] g YL Ak HZ (SD300, SD400
SHES AAksE DA 100T A7 213004 4A]

2.1, LU =H0iM LF &2 M2

NS AAEHA 2 ARt 299 ladle S]]
AR e LF =229 LF 27400 Sl MEL
1070# A4F ek Ftsle] Table 19 YeRAITE LF
Sl AR XA YFEA 7| (XRF, S8-Tiger,
Bruken)E AME-3te] ARSI LF =2 £8119] Ca0
ke oF 32%0]M, LF F47F AAM3E 300~400kg/
heat A= FY3sP7] W] LF 273419 Sl 482

EAF Ladle ccMm

Rolling
F712) Furnace T

(&

Fig. 1. Schematic diagram of recycling for the remained
molten slag and steel in LF after continuous casting.

Table 1. Composition of LF slag for common steel making (mass%)
Component CaO SiO, Al O3 MgO MnO FeO P,05
LF start 31.58 28.47 9.67 12.89 7.06 4.73 0.26
LF finish 41.74 28.07 12.39 13.24 0.57 0.49 0.29
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Table 2. Composition of LF slag after recycling the molten ladle slag into LF process (mass%)
Component CaO SiO, AL O, MgO MnO FeO P,05
LF start 34.91 29.42 10.89 13.38 4.77 1.76 0.26
LF finish 36.75 29.51 11.70 13.89 0.78 0.41 0.27
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Table 3. Comparison between analysized and calculated slag compositions after recycling (mass%)
CaO SiO, AlyO4 MgO MnO FeO P,05
Analysis 3491 29.42 10.89 13.38 4.77 1.76 0.26
Calculation 34.58 29.40 11.27 13.73 4.52 1.64 0.25
Cao0 - SiO, - Al,0, - MgO % 50
Projection (ASlag-lig), MgO/(CaO+SiO,+Al,0,) (g/g) = 0.176471 ctSage” non-use;
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Fig. 4. Molten steel yield change with recycling of molten
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50 140
¥ non-use
130
45 W re-use
s =120
S X
~40 =~
oy o 110
= 2
£ < 100
235 >
o [}
2 g 9
¢ g
@30 @ 80
70
25
60
20 50
April May June April May June

Fig. 5. Change of Si, Mn recovery rate with addition of
molten ladle slag into LF.
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