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Abstract; The comprehensive utilization value of heavy metal solid waste is relatively high, but the industrialization
feasibility of comprehensive utilization technologies developed in laboratory is relatively low. Referring to the
“sulfidation-flotation” process in the mineral processing,the sulfidation technology of heavy metals is the key of this

process research. Based on the introduction of surface sulfidation, mechanical sulfidation, hydrothermal sulfidation,

Y fs B #:2019-02-19

ESTE " RE AU S I 8L T (2017A070702011, 2017A070701020) 5 I 7R 45 B 2 b 195 fig )1 1 8 % T (2017GDASCX-0109) 5 1
A O AT 45 °F & BRBE A % T (2017B090904035)

Fund:Supported by Research and Capacity of Public Welfare of Building Project of Guangdong Province(2017A070702011,2017A070701020) ;
Innovation Capacity of Building Project of Guangdong Academy of Science (2017GDASCX-0109); Collaborative Innovation and Platform
Atmosphere of Building Project of Guangdong Province(2017B090904035)

PEE B A PR (1994 B L WF 5 A L BIFFE T ol S — Ok BEURAE SRR S 0 i AR

BAEEE ATELE (1961 &0 Bl L B BT R I 1 b 2 A G R A A &R & 555 A,

SRR PO AT PRAER 45 . G AL BORTE T )8 B 255 UM 7 0 g e ke ) 1. A7 €42 J8 T F% . 2020,10(3) . 77-85.

HE Zhuagnzhi, HE Xiaojuan, CHEN Zhigiang,et al. Research Progress on Sulfidation Technology in Comprehensive Utilization of Heavy Metal
Solid Waste[ ] ]. Nonferrous Metals Engineering,2020,10(3) ;77-85.



78 H B 4 FE T~

10 %

sulfidation precipitation, sulfidation roasting technology and their application in natural minerals, this paper

summaries the applicability and research status of the five sulfidation technologies in the comprehensive utilization of

heavy metal solid waste (mainly including waste residue, fly ash and plating sludge). Further, the article discusses

the advantages and disadvantages of the five sulfidation technologies, and points out that different sulfidation

technologies should be selected for solid waste with different physical and chemical properties; Finally, the article

concludes that the development direction of sulfidation technology is to clarify the relationship between the sulfide

properties and floatability,determine the influencing factors of sulfidation rate,and master the control technology of

sulfide crystal structure and surface properties.

Key words: solid waste; heavy metal resources;comprehensive utilization;sulfidation technology
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Table 1

Summary of research on heavy metal solid waste using sulfidation technology

Heavy metal . .
. v Suitable technologies
solid waste

Summary of technologies

Mechanical sulfidation,
Waste Residue  Hydrothermal sulfidation,

Sulfidation roasting

The efficiency of mechanical sulfidation is high,but it is necessary to pay attention to the high
energy consumption of grinding and fine grain size of product. The sulfide products of

hydrothermal sulfidation and sulfidation roastingis are close to natural sulfide minerals, there

is also a problem of high energy consumption.

Surface sulfidation,
Fly Ash o L
Sulfidation precipitation

. . Hydrothermal sulfidation,
Plating Sludge e i
Sulfidation roasting .

flotation recovery.

Surface sulfidation and sulfidation precipitation are carried out in the liquid, and suitable for

fine-grained materials,but it should pay attention to the dosage of sulfidating agent.

Hydrothermal sulfidation and sulfidation roasting can improve the crystallinity and crystal

grain size,and are suitable for the plating sludge that is low crystallinity and difficulty in
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Table 2 Comparison of five sulfidation technologies

Sulfidation . . .
. Advantages Disadvantages Direction of development
technologies
It only sulfidates the surface of the The sulfidation rate is low, the
Surf materials and does not require a high  sulfidated surface is unstable and easy  Determining the effect of sulfidation
urface . . . . . .. . .
fidati temperature and pressure sulfidation to fall off, which is not conducive to  conditions ( the dosage of sulfidating
sullidation . . . . Caepe . . . .
conditions, saving chemicals and the flotation and solidification of heavy  agent)on sulfidation rate and flotation.
energy consumption. metals.
L . o The energy consumption of mill is
. The sulfidation efficiency is high,and . . . .
Mechanical . high,and the mechanical force causes Strengthening the research on fine
L the use of a reducing agent can . . . .
sulfidation . K the lattice defects and fineness of the particle flotation.
achieve no secondary pollution. . .
sulfide to be unfavorable for flotation.
It simulates the natural sulfidation The excess disproportionation reaction  Controlling of disproportionation
Hydrothermal process, the crystal structure and  produces sulfate ion and the technical reaction, strengthening the research on
sulfidation surface properties of the sulfide are level of the high temperature and the regulation of the structure and
similar to natural sulfide ore. pressure is high. surface properties of sulfide crystals.
Heavy metal ions  precipitate The H;S that is produced under acidic .
e . k . K Improving the research on wastewater
Sulfidation thoroughly, the precipitation is conditions pollutes the environment, . .
S . . o . treatment and solid-liquid separation of
precipitation stable, and multi-metal selective and the sulfidation process requires an .
S . . leachate to reduce secondary pollution.
precipitation can be achieved. excess of sulfidating agent.
o . Lo . . Using of additives to achieve the
The sulfidation efficiency is high,the The  high-temperature  sulfidation . .
L i . . purpose of reducing polluting gases and
Sulfidation crystal structure of the sulfide is conditions produces problems of gas . ;
. . . . lowering the reaction temperature, and
roasting relatively complete, and the surface  pollution and high energy .
. K . strengthening the research on crystal
property is favorable for flotation. consumption.

regulation.
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