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Table 1 Analysis results of main chemical components of

sintering dust (mass fraction, %)
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Fig. 1 Size distribution of sintering dust
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Fig.2 SEM images((a), (b)) and EDS patterns((a), (b")) of sintering dust
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Fig.3 XRD pattern of sintering dust
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Fig. 6 Effect of pH on leaching ratio of lead and iron
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Fig. 7 Effect of Cl concentration on leaching ratio of lead
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Fig. 8 Effect of temperature on leaching ratio of lead
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Fig. 9 Effect of liquid-solid ratio on leaching ratio of lead
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Fig. 10 Effect of reaction time on leaching ratio of lead

Sintering dust

_;_
——| Coordination leaching|
!

| S/L separation |—>Leaching residue

Final residue

Leaching solution

|C001ing crystallization|

S/L separation

PbCl, product

B 11 RISk B S A ) T 2R R
Fig. 11

Return to sintering

Crystallizaiton
mother liquor

Flow sheet for selective coordination leaching of

sintering dust for recovery of PbCl,

RARAFAUNN : W pH N 3.0, R HIRFE 80 C,
SUE TR 6 mol/L, W& L 10:1 mL/g, 32 A i) 2 h,
PP 400 v/min. (R N AT S5 & 50 UE IR
By, XFTARREIHT ORI, ERVITE 2.
HR 2 AT, IR R R A LSk R R I R
H, RHRMEERE, HrEEHERE 224% F
BRI T 1.8%, IR HEN 95.7%. 2T

R2 RUERKTEEMLAR

Table 2 Main chemical composition of leach residue (mass
fraction, %)
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Fig. 14 XRD pattern of two stage leaching residue
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Fig. 15 SEM images((a), (b) and EDS patterns((a’), (b")) of two stage leaching residue
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Fig. 16  XRD pattern of PbCl, crystallization
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Coordination leaching behaviors of lead from
sintering dust of steel plants

WANG Chen-yu, DENG Zhi-gan, LI Xing-bin', WEI Chang, SUN Pu, SHI Xian-guo, LI Min-ting

(Faculty of Metallurgical and Energy Engineering,
Kunming University of Science and Technology, Kunming 650093, China)

Abstract: According to the features of the sintering dust with various valuable elements, a selective coordination
leaching process realizing the selective separation and recovery of lead was studied. The SEM—-EDS and XRD analysis
results show that lead is absorbed on the surface of iron oxide compounds, aluminosilicate and carbon grain exist in
sintering dust in the form of flocculent KPb,Cls, and iron mainly exists in the form of Fe,0; and Fe;04. The effects of pH
value, leaching temperature, Cl concentration, leaching time and liquid-to-solid (L/S) on the leaching ratio of lead were
investigated. The results show that, under the optimal conditions such as the pH value of 3.0, leaching temperature of
80 C, CI” concentration of 6mol/L, liquid-solid ratio of 10:1 and leaching time of 2 h, the lead compounds such as
KPb,Cls are adsorbed on the surface of iron oxide compounds, and the aluminosilicate and carbon grains react with
chlorine to form soluble complexes such as PbCl?’i (i=1-4). The leaching ratio of lead is up to 95.7%. The selective
coordination leaching process is achieved. Iron, carbon, silicon and aluminum, which are useful for iron and steel
smelting, are enriched in leaching residue, while lead is leached and dissolved in the leaching solution. The lead in the
leaching solution is crystallized by cooling crystallizing, washing and purification, the lead chloride product with purity
of 99% is obtained.

Key words: sintering dust; coordination leaching; resource utilization; lead recycling
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