Journal of the Korean Crystal Growth and Crystal Technology
Vol. 16, No. 2 (2006) 76-81

Characterization of colloid/interface properties between clay and EAF dust
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Abstract The leaching behavior of heavy metal ions with pH and colloid/interface property was analyzed by ICP and
SEM. The heavy metals in EAF dust are ‘amphoteric metal’ and the heavy metal ions leached a little at pH 10. And the
leaching concentrations of heavy metals at pH 12 were higher than the that at pH 8. The leaching concentrations of heavy
metal ion were decreased with adding the clay to the EAF dust. Especially, the leaching concentrations of heavy metal ion
were effectively decreased at pH 12. The observation of colloid/interface properties shows that the soluble silicon hydroxide
from clay at pH 12 was precipitated at the surface of the heavy metal and clay particles. This silicon hydroxide
precipitates were named the PSHP. The leaching concentrations of heavy metal ion were effectively decreased by the
formation of PSHP when adding the clay to the EAF dust and controlling the pH of the slurry at 12.
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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, 64.83 545
ALO; 17.68 2.67
Fe,0,7.23 42.74
CaO 0.19 3.05
MgO 0.71 0.95
Na,O 0.23 2.40
K,0 1.84 231
Ti,0 1.08 0.18
P,0, 0.08 023
Cr,0, y 037
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. Leaching concentrations of heavy metals in EAF dust
with various pH.
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Table 2
Leaching concentrations of heavy metals in the EAF dust-clay
slurry with pH

Zn (ppm) Pb (ppm)

pH 8 pH 10 pH 12 pH 8 pH 10 pH 12
Dust 100 wt% 40 nd 270 nd nd 125
Dust 80 wt% * 32 nd 216 nd nd 100
Dust 80 wt% +Clay 20 wt%6 nd 021 nd nd nd
Dust 40 wt% * 16 nd 108 nd nd 50

Dust 40 wt% + Clay 60 wt%0.93 nd  0.13 nd nd nd

* . Calculated value, nd : not detect.
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Fig. 2. Sedimentation heights of clay slip with pH.

Fig. 3. Photographs of sedimentation with pH. (a) clay 100 wt%,
(b) dust 100 wt%, (c) dust 40 wt%, (d) dust 80 wt%.
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Fig. 4. Micrographs of SEM for the particles in the supernatant
of clay slip at pH 12.
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Fig. 5. Micrographs of SEM and EDS for the surface region of sediment of clay slip at pH 12.
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Fig. 6. Micrographs of SEM for EAF dust particles.
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Fig. 7. Micrographs of SEM for the particles of 40 wt% EAF dust-60 wt% Clay. (a) pH 8-SEL, (b) pH 8-RBEI, (c) pH 12-SEI,
(d) pH 12-RBEIL
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Fig. 8. Schematic representation of Zeta potential of Clay and
ZnO with pH.
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