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Evaporation and stabilization of the heavy metals in EAF dust-clay bodies
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Abstract The evaporation amounts of volatile Cd, Pb and Zn were characterized by measuring their total concentrations
in the EAF dust-clay bodies with various mixing ratio and heat treatment temperature. TCLP test was conducted for evaluating
the chemical stabilities of the heavy metal elements. Evaporation amounts and leaching concentrations of heavy metal
components were strongly dependent on the mixing ratio and heat treatment temperature. The evaporation of the heavy
metal components in EAF dust was effectively suppressed by increasing the clay content. The leaching concentrations of heavy
metal components were decreased with increasing clay content and temperature. 20 wt% EAF dust-80 wt% clay sample
shows nearly zero evaporation and leaching concentrations of heavy metal components. XRD analysis showed that peak
intensities of major crystalline phases such as franklinite and quartz were decreased with increasing the heat treatment
temperature which means that the stabilization mechanism of the heavy metals was related with the vitrification process of
the SiO, in the clay.
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Table 1

Chemical composition of clay and EAF dust
Composition Clay (wt%) D Dust (wt%)
Ig.loss 6.13 14.32
SiO, 64.83 5.82
AlO; 17.68 2.67
Fe,0; 7.23 42.74
CaO 0.19 3.05
MgO 0.71 0.95
Na,0 0.23 2.40
K,O 1.84 231
Ti,0 1.08 0.18
P,0; 0.08 0.23
MnO - 2.25
SO; - 1.07
ZnO - 9.95
PbO -1.16
C - 10.90
Total 100.00 100.00
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Fig. 1. Total concentration of cadmium in the EAF dust-clay
bodies.
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Fig. 2. TCLP leaching test results for cadmium in the EAF
dust-clay bodies.
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Fig. 3. Total concentration of lead in the EAF dust-clay bodies.
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Fig. 4. TCLP leaching test results for lead in the EAF dust-clay
bodies.
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Table 2
Total and leaching concentrations of lead in EAF dust-clay bodies

EAF dust 20 wt%-Clay EAF dust 80 wt%-Clay
80 wt% 20 wt%

Total Pb in Leaching conc. Total Pbin Leaching conc.
body [ppm] of Pb [ppm]  body [ppm] of Pb [ppm]

800°C 6515 1.8 6484 73
1100°C 6565 0.5 5161 33
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Fig. 5. Total concentration of zinc in the EAF dust-clay bodies.
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Fig. 6. TCLP leaching test results for zinc in the EAF dust-clay
bodies.
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Fig. 7. XRD analysis with D dust variation on sintering tem-
perature of 1100°C.
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Fig. 8. XRD curves of 40 wt%EAF dust-60 wt% clay bodies
with heat treatment temperature.
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Fig. 9. XRD curves of 60 wt% EAF dust-40 wt% clay bodies
with heat treatment temperature.
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