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Evaluation for Applicability as the Inorganic Binder with Rapid Setting Property for
Construction Material of LFS Produced from Various Manufacturing Process
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Abstract

The Ladle Furnace Slag, about 20% of the electric arc furnace slag, has high content of free CaO and
free MgO, which generates the expansion collapse by hydration reaction. Although many researchers
have been endeavoring to recycle the EAF reducing slag in construction fields, there is not found the
effective recycling method up to now. However, the LFS(Ladle Furnace Slag) contains mineral
composition of the system of calcium aluminate with high-reactivity. Therefore, it is possible to
developed the quick setting property and the high strength at the early age by the rapid cooling.

This study aimed to check the reactive minerals and predict the reactivity with water on the LFS
discharged from different steel product plants. The test results show that many types of LEFS has
hydration reactivity and can use in construction field as a inorganic binder with the rapid setting
property.
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Rapid Cooling
B-C3S : High Activity

Slow Cooling
¥-C,S  No Activity .
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M : Mayenite, C;,A;
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Slowly cooled M
LFS S M
5 15 25 35 415 55 65
Fig. 1 Mineral composition according to the cooling

process of LFS

Table 1. Physical and chemical properties of commercial cement and RC LFS used materials

Physical properties

Oxide content(Wt.%)

Binder
Density(g/mi) Fineness(cri/g) SiO, CaO Al,O3 Fe;03 MgO MnO
OPC 3.15 3,200 17~25 60~67 3~8 0.5~6 0.1~4 -
RSC 2.87 4,800 10~16 47~53 14~20 3.0 2.5 -
LFS 2.97 5,500 10.9 44.5 26.6 4.3 6.6 0.6

(Remark) OPC: Ordinary Portland Cement, RSC: Regulated Set Cement, LFS: Ladle Furnace Slag
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Fig. 8 Mineral composition of SC LFS used for this study
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