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Mineralogical characterization of
blast furnace slag quenched by water
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(School of Minerals Processing and Bioengineering, Central South University, Changsha 410083, China)

Abstract: The mineralogical characterization of the lead smelter slag was studied by X-ray diffraction analysis, scanning
electron microscope (SEM), thermal analyzer and chemical analysis. The results show that the major constituents in the
slag are willemite, hardystonite, franklinite, wustite and metallic Pb. Zinc is averagely distributed in glass matrix, in
which the zinc silicate is 66.28% and the zinc ferrite is 31.63%. The mineral reconstruction should be carried out before
zinc recovery by ore beneficiation or beneficiation-metallurgy process. Metallic lead is in the form of metallic Pb and
associated with franklinite. Metallic lead is associated with franklinite, and therefore, its recovery can be achieved by
recovering franklinite using high intensity magnetic separator. In addition, aqueous water of the lead smelter slag is weak
alkaline, and pH value is related with particle size. Dissolution behavior of the valuable metal is different in a strong acid
or alkaline environment. Alkaline leaching may be considered as an effective method of selective extraction of lead in the
slag.
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Table 1 Element analysis of slag by X-ray fluorescence

spectroscopy (mass fraction, %)

Zn Fe Pb Cu S P As
18.79 2348 0999 0.0843 0.531 0.126 0.027
Sn Co Na Ca Mg Al Cl

0.118 0.0156 3.47 7.201 1.01 2.11  0.035
K Ti Cr Mn Rb Si
0.714 0.150 0.0860 0.863 0.003 9.202
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Table 2 Chemical quantitative analysis of main elements in

slag (mass fraction, %)

Pb Zn Fe SiO,
1.65 18.50 27.48.

A1203 CaO MgO
18.68 4.14 10.3 2.14
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Table 3 Phase composition of lead in lead slag

Constituent Mass fraction of Pb%  Distribution rate/%
Lead 1.26 76.36
Oxide 0.2 12.12
Sulfate 0.12 7.27
Plumbojarosite 0.07 4.24
Total 1.65 100.00
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Table 4 Phase composition of zinc in lead slag

Constituent Mass fraction of Zn%  Distribution rate/%
Zinc 0.03 0.16
Oxide 0.13 0.68
Sulfate 0.24 1.25
Silicate 12.68 66.28
Zinc ferrite 6.05 31.63
Total 19.13 100.00
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Table S Phase composition of iron in lead slag

Constituent Mass fraction of Fe%  Distribution rate/%
Free oxide 11.34 41.27
Iron 0.38 1.38
Magnetite 0.88 3.20
Silicate 1.43 5.20
Zinc ferrite 13.45 48.94
Total 27.48 100.00
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Fig. 1 Size distribution of main metal elements of lead

smelter slag
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Fig. 2 XRD pattern of lead smelter slag
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Fig. 5 BSE microscope images ((a), (b), (¢)) and EDS spectra of metallic minerals ((a"), (b"), (c"))



266 A G EE R

2014 4E 1 H

) [Pb

ccudl| ¢, CrFe Pb

I A n
0 4 8 12 16
Energy/keV

B 6 Smumiy iy Bimst Bk 5 EDS figil
Fig. 6 BSE microscope image (a) and EDS spectrum of
metallic lead (b)
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Table 6 Effect of grind fineness of slag on leaching of

metallic elements in water solution

Solution metal content/(mg-L ")

Grind fineness/um  pH

Pb Zn
<1500 8.96 1.717 0.2116
<74 10.27 1.715 0.129 7
<38 9.93 1.795 0.1135
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Fig. 7 Effect of pH on leaching of metallic elements in slag
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