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Comprehensive recovery technologies for waste cemented carbide
XING Hong-xuan', LI Ji-dong', KANG Hong-guang' , TIAN Liang', WANG Meng-qiang' , WANG Xue-lian
(1. Material and Metallurgy Institute, Liaoning Technology University, Anshan 114051, China;
2. National Key Laboratory for Ni-Co Comprehensive Utilization, Anshan 114051, China)

Abstract; In China, the existing cemented carbide recovery technologies have the disadvantages of heavy environ-
mental pollution, high requirements for equipment, high production costs, etc. , and the quality of only a few prod-
ucts can be up to the world average level, resulting that the stockpiled amount of waste cemented carbide has been
increasing geometrically. In view of the fact that the tungsten and cobalt resources are scarce in China, the develop-
ment of a new, high efficiency and short-route waste cemented carbide recovery process is of great significance. In
this article, the main methods for waste cemented carbide recovery in China and abroad are summarized, the recov-
ery technology of low temperature water solution in electrochemical method and the recovery technology of high tem-
perature molten salt electrodeposition and the relevant applications are elaborated ; and finally, the detailed analysis
is made for the route of joint process of these two technologies. The article points out that this technology can remedy
effectively the shortcomings of single electrochemical recovery process, and can improve the alloy separation effi-
ciency and product quality; it shows that in the future, the way of “electrochemical method is the mainstay, com-
bined with various processes and methods” will be the major hot research direction for treatment and recycling of
waste cemented carbide.

Key words: waste cemented carbide; recovery technology; electrochemistry; green metallurgy; low temperature
water solution recovery technology; high temperature molten salt electrodeposition recovery technology; two-step
electrochemical joint recovery process
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neutral leaching residue is relatively high, the solution after In precipitation needs for Fe removal treatment. To re-
alize high efficient In enrichment and Fe resource recovery, neutral leaching residue and leachate are used to carry
out experimental study on the process of In replacement & precipitation with zinc powder and the process of hema-
tite Fe removal from the solution after In precipitation. The results show that the preferred In precipitation condi-
tions are endpoint pH =4. 0, reaction temperature at 80 °C , zinc powder dosage of 8 g/L. and reaction time lasting
1.5 h, under such conditions, the average precipitation efficiency of In is 97. 23% , the In content in the residue is
2.15% ; the preferred hematite Fe removal conditions are reaction temperature at 200 °C , reaction time of 180 min,
oxygen partial pressure of 0.3 MPa, under such conditions, the precipitation efficiency of Fe is 97.12% , the Fe
and S contents in the residue are 60.37% and 1.84% respectively. The Fe precipitation residue ( hematite resi-
due) can be sold as raw material to cement plants.

Key words: zinc hydrometallurgy ; neutral leaching residue; In precipitation by replacement ; hematite method ; re-
source recovery; In precipitation efficiency; Fe precipitation efficiency
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this process, the recovery of zinc in off-gas dust is about 80% , that of indium about 75% ; the off-gas dust from
side-blowing furnace can be recovered and treated; the smelting slag from the fuming furnace can be used to make
cement or eco-friendly bricks; the leaching liquid from hydrometallurgical process is returned to the hydrometallur-
gical system for zinc; the enriched metals and leaching residue can be sold,in this way, the objective of green met-
allurgy can be realized.

Key words: zinc hydrometallurgy ; sulfur flotation tailings; hot filtration sulfur residue; metal recovery; harmless

treatment ; green metallurgy ; integrated process of pyrometallurgy and hydrometallurgy



