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Leaching and stabilization of the heavy metals with pH in EAF dust-clay
system
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Abstract To recycle the electric arc furnace (EAF) dust as a ceramic raw materials, the leaching concentrations of heavy
metals (Zn, Pb, Cr, Cd) were analysed with various pH and mixing ratios for EAF dust and EAF dust-clay mixtures. The
evaporation amounts of the some heavy metals were evaluated by measuring their total concentrations in the sintered
bodies of EAF dust-clay mixtures with various mixing ratio and sintering temperature. Toxicity characteristic leaching
procedure (TCLP) test was conducted for evaluating the chemical stabilities of the heavy metal elements. Leaching
concentrations of heavy metal ions shows minimum leaching concentration at the pH 10. Evaporation amount of heavy metals
in the sintered bodies were evaluated for the mixtures of pH 10 depenidng on mixing ratio and sintering temperature.
Evaporation of heavy metal components were increased with increasing the sintering temperature and contents of the EAF
dust. 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.
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Table 1

Chemical compositions of clay and EAF dust
Composition Clay (wt%) D Dust (wt%)
Ig.loss 6.13 14.32
Sio, 64.83 5.45
Al O, 17.68 2.67
Fe,O; 723 42.74
CaO 0.19 3.05
MgO 0.71 0.95
Na,O 0.23 2.40
K,0 1.84 231
Ti,O 1.08 0.18
P,O; 0.08 0.23
Cr,0,4 - 0.37
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. 2. Leaching concentrations of heavy metals ((a) Zn, (b) Pb, (c) Cr,
mixing ratios.

(d) Cd) in EAF dustclay slurries with various pH and
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Table 2
Leaching concentration (ppm) of Zn and Pb in EAF dust and
EAF dust-clay slurries with various pH and mixing ratios

EAF dust-caly (content of EAF dust in wt%)

pH 100% D
10D 20D 40D 60D 80D 90D

Zn 8 meas. 1.6 052 090 093 628 6.00 587
calec. 40 4.00 8.00 16.00 24.00 32.00 36.00

10 meas. 0.09 0.00 0.01 0.01 0.01 0.01 0.13

cale. 225 023 045 090 135 1.80 203

12 meas. 10.8 022 020 0.13 0.10 021 0.24
cale. 270 27.00 54.00 108.00 162.00 216.00 243.00

Pb 8 meas. 0.09 0.00 0.00 0.00 0.15 029 033

cale. 225 023 045 090 135 1.80 203

10 meas. 0.09 0.00 0.00 0.00 0.00 0.00 0.00

cale. 225 023 045 090 135 1.80 203

12 meas. 5 0.00 0.00 0.00 0.00 0.00 0.00
cale. 125 12.50 25.00 50.00 75.00 100.00 112.50
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Fig. 3. Total quantity of heavy metals ((a) Zn, (b) Pb, (c) Cd)
in EAF dust-clay bodies with various sintering temperature and
mixing ratios.
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Fig. 4. Leaching concentrations of heavy metals ((a) Zn, (b) Pb,
(c) Cd, Cr) for EAF dust-clay bodies prepared with various pH
of slurries.
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