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Fig.1 XRD of desulfurized lead-silver slag
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Fig.2 SEM and EDS scanning of desulfurization

lead-silver slag
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Table 1 Analysis on Chemical compositions of

desulfurization lead-silver slag wt%
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Fig.3 Connection diagram of experimental

equipment
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3ZnFe,0,(s) +C(s)=3Zn0(s) +
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Zn0(s) +C(s)=Zn(g) +CO(g) (3)
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CdO(s) +C(s)=Cd(g) +CO(g) (8)
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Fig.4 Relationship between saturated vapor

pressure and temperature
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Fig.5 Effect of fuming volatilization temperature

on volatilization rate of Zn, Pb, In and Cd
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Fig.6 Effect of fuming volatilization time on

volatilization rate of Zn, Pb, In and Cd
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Study on volatilization of valuable metals from desulfurized lead silver slag
WANG Sheng', ZHANG Ji', LI Delei’, ZHANG Dexiu®, MA Feifei’
WANG Haibo®, BU Xudong', ZHU Xiaofeng' , ZHAO Fujun’
(1. State Key Laboratory of Advanced Processing and Recycling of Non-Ferrous Metals, Lanzhou University of Technology,
Lanzhou 730050, China;
2. Northwest Lead and Zinc Smelter, Baiyin Nonferrous Metals Group Co. , Ltd. , Baiyin 730900, China;
3. Baiyin Shijin Mining Co. , Ltd. , Baiyin 730900, China)

Abstract; Lead-silver slag is a kind of hazardous waste produced in the hot acid leaching process of zinc
hydrometallurgy. The clean and efficient enrichment and recovery of valuable metals is of great significance to
promote the green recycling development of zinc hydrometallurgy industry. Valuable metals were recovered from
lead-silver slag after desulfurization by fuming method. The fuming volatilization method is used to recover valuable
metals from lead silver slag after desulfurization. The feasibility of fuming volatilization of Zn, Pb, In and Cd was
studied with FactSage 8. 1 thermodynamic software. The main factors affecting the metal volatilization rate in the
fuming volatilization process were experimentally studied. The results showed that in the process of fuming and
volatilizing, Zn, In and Cd were firstly reduced and then oxidized, and finally enriched in smoke and dust as
oxides; under the optimum conditions of fuming and volatilization temperature 1 250 °C , fuming and volatilization
time 60 min and carbon ratio 25% , the volatilization rates of Zn, Pb, In and Cd were 99.69% , 82.26% ,
99.09% and 99.90% respectively, which realized the efficient enrichment and recovery of metals. SEM images
showed that the fuming slag contained metal Fe, calcium aluminosilicate, etc. , iron resources could be recovered
through magnetic separation with re-utilization value. The study provides theoretical and data support for industrial
application of pyrometallurgical treatment of lead-silver slag.

Key words: lead-silver slag; desulfurized lead-silver slag; fuming volatilization; comprehensive utilization of
resources; zinc hydrometallurgy ; zinc; lead; indium; cadmium
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