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Abstract

In this study, we have studied hydration properties and compressive strength of the electric arc furnace reduction slag as a
cement admixture. The reduction slag is mainly consisted of 17.1% of f~Ca0 and rapid curing clinker minerals, 37.1% of
Cy1A,CaF,, and 21.0% of C;A. When the substitution rate of the slag on OPC was 30%, the initial setting time and final setting
time has been shortened from 305 min. and 425 min. to 10min. and 30min. When the substitution rate of the slag on OPC was
7%, the compressive strength of mixed cement mortars has been increased than that of OPC during all period. When the sub-
stitution rate of the slag on OPC was over 20%, the compressive strength of mortars has been reduced than that of OPC at initial
and final compressive strength. As a result of hydration properties of reduction slag, C;;A,CaF, transfer to C;AHg but as the sub-
stitution rate of slag on OPC increases, increased {-CaQ and the metastable hydrates C4AH,3 increased. Therefore, we should
control the substitution rate of the slag on OPC was under 7% in order to use EAF reduction slag as a cement admixture.
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Table 1. Physical property of sand

Maximum size Density bsolute volume ratiq Fineness modulus Absorption ratio Bulk density
(mm) (g/em’) (%) FM) (%) (kg/m’)
5.0 2.6 61.2 2.87 1.02 1,590
Table 2. Chemical composition of limestone
Chemical composition (mass %) ‘
Elements ALO; Ca0 FeyO,4 K,O MgO MnO | Na,0O P,04 Si0, TiO, | Ig.loss
Limestone 0.04 55.72 0.15 0.02 0.51 0.01 <0.01 0.02 0.18 0.01 4334
Calcined limestone| 0.07 98.34 0.27 0.35 0.90 0.02 <0.02 0.04 0.32 0.02 -
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Fig. 1. XRD patterns of limestone and calcined limestone.
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Table 3. Chemical composition of EAF reduction slag

Chemical composition (mass %)

Si0, AlLO;, Fe,04 CaO MgO K,0 Na,O SO, F Ig.loss
3.8 29.3 0.6 54.3 7.6 0.01 0.02 2.6 1.6 0.06
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Fig. 2. X-Ray diffraction and quantitative X-ray diffraction patterns of EAF reduction slag.
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Fig. 4. EDX analysis of fused reduction slag clinker.
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Fig. 5. XRD patterns of EAF reduction slag at various curing
time.
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Fig. 6. XRD patterns of CaO at various curing time.
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Replacement ratio of EAF reduction slag

Setting time(min)| plain | 10% | 20% | 30 %

Initial setting timel 305 220 35 10

Final setting time| 425 360 180 30
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Fig. 8. XRD patterns of EAF reduction slag(Dsp=16 um)
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