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Table 1 Types, contents and pollution characteristics of heavy metals in lead slag

EA S As Pb Cu cd pH{H

Wl ES RS E (mgkg!) 2743.00 40603.41 17383.20 2275.90 16.58 7.50

R RIS R thk %/ (mg-L™) 0.720 0.380 0.783 0.046 7.35
MR IV IRIK T FEBRAE/ (mg- L) 0.100 2.000 0.050 1.000 0.005 6~9

R, B pH (BN 7.50, A A5 (i ) 1
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Table2 Types and contents of polluting heavy metal minerals in lead slag

/B 5 Fal b/ (g.em™) JiE L/ %
BRI PbFeg[(OH)4(SO,),1, 3.67 0.9165
AT CuFeS, 4.20 1.7189

(B Az PbFe;[(OH)4SO,As0,] 4.15 0.9217

BRINEERT Zn,¢Fe,,S 4.10 0.395

it FeAsS 6.10 0.3375
PR PbO, 9.32 0.358
BRI A ZnFe,0, 5.21 0.4558
YA PbFe(*"),[OHAsO,], 5.18 0.113

AT CRAREY) Pb[MoO,] 6.75 0.2111
BB Fe(ALCr),0, 4.42 0.0084

BERRK A Ca,Zn[8i,0,] 3.40 0.0511

e (Fe, Ni) 8.00 2.1142

2.1.2 VeSS 4L TE e

T P 1) T EA AU R AR 3. T L, A,

fiid 2% Fey Cay S CAETLER, HEDHN
25.69%. 9.40%. 18.43% Fll 22.70%.
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Table 3 Main elements and contents in pyrolysis residue of oily sludge

Fe Ca Al

S C oAt

25.69 9.40 9.52 9.06

18.43 22.70 3.20
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Fig.1 XRD spectrum of pyrolysis residue of oily sludge
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Fig.3 Effect of liquid-solid ratio on leaching toxicity of As,
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Simultaneous Stabilization of As, Zn, Pb and Cd in Lead Slag
by Pyrolysis Residue of Oily Sludge

Yang Huifen', Guo Song', Zhang Junjun®’, Sun Qiwei', Zhou Yichen', Li Xuan', Zhao Tong'
(1.School of Civil and Resource Engineering, University of Science and Technology Beijing, Beijing, China;
2.Graduate School of China University of Geosciences (Beijing), Beijing, China; 3.Institute of Multipurpose

Utilization of Mineral Resources, CAGS, Chengdu, Sichuan, China)
Abstract: To address the problem of heavy metal contamination of lead smelting slag such as As, Zn, Pb
and Cd in the Sishuizhuang area of Gejiu City, Yunnan Province, oily sludge pyrolysis residue was used to
stabilize them to reduce the leaching toxicity of these heavy metals. The pyrolysis residue is a carbonaceous
composite containing a large amount of nano-FeS, Fe,_S, CaS, etc., which has the potential to stabilize the
heavy metals in lead slag. It was shown that heavy metals As, Zn, Pb and Cd in lead slag could be efficiently
and synchronously adsorbed on the surface of pyrolysis residue, reducing the leaching toxicity of these
heavy metals in lead slag. When the weight ratio of pyrolysis residueis is 4% and liquid-solid ratio is 10:100,
the leaching concentrations of As, Zn, Pb and Cd in the lead slag can be reduced from 0.7202, 3.5120,
0.3800 and 0.0456 mg/L to 0.0714, 0.1668, 0.0262 and 0.0038 mg/L, respectively, which are lower than the
surface water environmental quality standards (GB 3838—2002 ) in the IV level limit value. The reduction
of leaching concentration of As, Zn, Pb and Cd in lead slag is due to the reaction of As in lead slag with Ca**
and Fe?" on the surface of pyrolysis slag to produce stable calcium arsenate and ferrous arsenate in situ, and
the reaction of Zn*", Pb** and Cd*" in lead slag with S* on the surface of pyrolysis slag to produce stable
ZnS, PbS and CdS in situ, which improves the stability of As, Zn, Pb and Cd in lead slag.
Keywords: Pyrolysis residue of oily sludge; Lead slag; Heavy metals; Leaching toxicity; Stabilization
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