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A Study on the Properties of Electric Arc-Furnace Steelmaking
Dusts for Stabilization Processing
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ABSTRACT

This study was carried out to understand the properties of the E.AF. steel-making dusts for stabilization processing. The
properties are related to mineral compasition, shape, particle size, magnetism, density, porosity and leaching characteristic. The
dust particles, the size of which ranges from sub-micron to tems-micron, were mainly spherical lke balls that were
agglomeraled each other: the large particles were gencrally Fe-rich and the small particles were mainly Zn-rich. Tt was found
that the mineral compositions of the dusts were franklinite (ZnFe,0.), wagnetite (Fe;0,) and zincite (ZnQ) by XRD analysis.
When the dusts were sieved by a wet process, the particle frachon over 200 mesh had 1.5 wt.% with magnetiic and quartz.
The particles in the size range of 200~500 mesh consisted of magnetite, franklinite and zincite. The 82 wt.% of the steel-
making dusts werc occupied by the particles finer than 500 mesh and contained franklinite and zincite as main mineralogical
compositions. When the dusts of around 78% porosity compressed under the load of approximately 1 KPa, the porosity
decreased to 68% and to 53% wnder around 13 EPa. When the B.AF. dusts were leached according to the Korea standard
leaching procedure on the waste, the heavy metals exceeding the leaching criteria were cadminm, lead and mercury.

Key words: Steel-making dusts, Property, Heavy metal, Leaching.
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Fig. 1. XRD patterns of eleciric arc-furnace (E.AF.) dusts.

Table 1. Chemical composition of electric arc-fumace dusts (unit: wt.%, Data from I steelmaking Co.)

Alc]a|la]lalala|rr|[mw|x [M|[m|m|[w]s]s/]zn
40T | 070 | 504 | 194 | 026 [ 357 | 135 | 025 | 333 {081 [ 210 | 084 | 1.69 | 280 | 231 | 326 | 202 | 17.4
SOT | 0.69 | 3.12 | 358 | 031 | 461 | 150 [ 024 | 270 | 0.63 | 224 | 057 | 156 | 249 | 3.14 | 474 | 223 | 226
90T | 0.64 | 431 | 1.44 | 035 | 5.08 | 146 | 034 | 280 | 0.61 | 3.49 | 035 | 137 | 3.16 | 3.88 | 207 | 185 | 209
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Fig. 2. TEM monographs of EAF dusts,

Table 2. Results of a sieve analysis test on E.AF. dusts from

40T (wt. %)
; Chemcal composition
Mesh Weipht Ef:rcent
(wt.%) Fe(%) | Zn(%)
over 200 Ls 41.3 6.5
200--500 6.3 325 8.9
under 500 820 225 18.7
loss 10.2

@e} o] Wwa Z g, okl (Znye F2 MG YA}
@) == Ae] AF=AR A 2 ZgeR
FellM DE TR SEEE FHs TR o
o5 of# e ey B obele] £3= Min-Shing Tsaizt
EPMAZ A& 245 277 & d=]gt

w8 A7) mE 248 AlolE F T Zohir] Hgt
o] 200 meshs} 500 mesh®] A2 &2 A7pE6 Aakel A
7} obde] FFL Table 29), 22 4B XRD B4 2
= Fig. 3o Welfsict.

sc—dust.opj
uncer 500mesf ® : franklinite
a Q : magnetite
R zincite
200 ~ 500mesh e . franklinite
Q : magnetite
— * - quartz
j o
— o]
[
o | 9 o o
- b O e -
L4 t , » Q !
over 200mesh Q. magnetite
* . gquartz
v\
o]
| o G o ¢
20 40 &0 5]
20

Fig. 3. XRD paiterns of E.AF. dusts in different sizes from

40T.
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Product Weight gercanl Chemical composition
(wi.%) Fe(%) Zn(%)
Concentrate 128 68.8 8.2
Middling 54.3 34.8 10.2
Tailing 15.9 29.0 202
Loss 17.0
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Table 4, Concentrations of meial ions on leaching result and leaching criteria (unit: mg/l, shaking time: 6 hr, solution: distilled water)
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Cd or Pb or Cu or Hg or ™ ar
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Leaching eriicria 0.3 3 3 0.005 15
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