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Environmental Leachability of Electric Arc Furnace Dust for
Applying as Hazardous Material Treatment
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ABSTRACT : Iron manufacturing process involves production of various by-product including slag, sludge, sintering and EAF(Electric Arc
furnace dust). Some of the by-products such as EAF and sintering dust are disposed of as waste due to their high heavy metal contents.
It has been notice for many years that the EAF dust also contain about 65% of Fe(0) and Fe(ll) and then the possible utilization of the
iron. One possibility is to apply the EAF as a lining material in conjunction with clay or HDPE liners, in waste landfill. The probable
reaction between the leachate containing toxic elements such as TCE, PCE dioxine and Cr® is reduction of the toxic materials in corres-
ponding to the oxidation of the reduced iron and therefore diminishing the toxicity of the leachate. It is, however, prerequisite to evaluate
the leaching characteristics of the EAF dust before application. Amelioration of the leachate would be archived only when the level of toxic
elements in the treated leachate is less than that of in the untreated leachate. Several leaching techniques were selected to cover different con-
ditions and variable environments including time, pH and contact method. The testing methods include availability test, pH-stat test and
continuous column test. Cr and Zn are potentially leachable elements among the trace metals. The pH of the EAF dust is highly alkaline,
recording around 12 and Zn is unlikely to be leached under the condition. On the contrary Cr is more leachable under alkaline environment.
However, the released Cr should be reduced to Cr’" and then removed as Cr(OH);. Removal of the Cr is observed in the column test and
further study on the specific reaction of Cr and EAF dust is underway.

Key Words : Leaching, Heavy Metal, EAF Dust, Recycling Geochemical Modeling
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Table 1. Chemical composition of EAF dust

{unit: mg/Kg, *ng/Kg)

Cd 29 Cr 103
Pb 198 Ni 5245
Zn 28160 As* 1
Cu 1090 Hg* 13
Fe 603000 Al 55
Mn 4306 TC 5590

' ’ l Input

Peristatic Pump

Solution

L.eachate collection bottle

Fig. 1. Set-up for column leaching test in downflow configu-

ration.
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Table 3. Result of pH-stat test for EAF dust(unit: mg/L)

Table 2. Availability test for EAF dust(unit: mg/L, *ug/L)

Ca 378.96 Ni 1.09 pH Ca Mg Na K Cd Pb Cr
Mg 23.44 Zn 28.17 4 55618 3948 5594 5634 121 2471 026
Na 30.29 Cu 1.17 5 67682 4925 2705 6353 135 256 0.00

K 0.99 As* <1 5.5 64991 4539 2928 5982 120 077  0.00

Cd 0.05 Hg* 243 7 54927 3284 4309 6372 008 035 155
Pb 1.63 Fe 0.24 8§ 52532 2393 48L5 5535 005 032 2420

Cr 1.97 Mn 3.25 9 55633 844 2922 5386 001 032 5039

10 39021 354 5296 3583 0.01 023 3710

A& B /HE 5L FE 71289 Pb, Cr, Ni 52 12 11 48096 356 1415 521.7 0.02 025 4938
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Fig. 2. X-ray diffractogram of EAF dust.
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Fig. 4. Variation of elements with number of pore volumes in column leaching test.
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Table 4. Selected example of PHREEQC calculation(Input and
Output - aquatic speciation and saturation Indices)
a. Input data(selected)

Temp(C) 25.00
pH 8.00
Eh(mv) 0.250
Elemental concentration(mg/L.) Ca 5253.20
Mg 239.30
Na 481.50
K 553.50
Cd 0.05
Pb 0.32
Cr 24.20
Ni 59.51
Zn 0.19
Cu 0.06
Fe 0.07
Mn 1.15
Al 0.00
Cl 373.0
S04 2.28
b. Aquatic speciation(for pH 8, block)
species pH
% 4 5 55 17 8 9 10 11 12
Pb PbY 92 89 90 84 52 9
Pb(OH), 40 22 90
PbSO,
Pb(OH) 6 70 65 90
PbClI 7 9 9 8 5 1
¢. Saturation indices
Solid Phses SI log IAP log KT
PbS0O, -4.54 -12.33 =779
Anhydrite -2.76 -7.12 -4.36
Cd(OH), -4.65 9.00 13.65
CdS0; -12.60 -12.70 -0.10
Fe(OH)s(a) 1.70 6.59 4.89
Goethite 7.59 6.59 -1.00
Gypsum -2.54 -7.13 -4.58
Jarosite-K -8.44 -17.65 -9.21
Pb(OH), 1.22 9.37 8.15
Zn(OH)u(e) -1.66 9.84 1150
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