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Table 1 Resource estimation of the international cobalt-rich SSH tailings reprocessing project
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Supply Security and Technological Innovation of Global Cobalt Minerals

ZHANG Hui', Wu Xishun'?, Yang Tiantian’, Sun Zhangtao'

(1.Geosciences Documentation Center, China Geological Survey, China Geological Library, Beijing, China;
2.International Mining Research Center, China Geological Survey, Beijing, China; 3.Beijing Vocational
College of Electronics Technology, Beijing, China)

Abstract: The worldwide cobalt ore trade and supply chain crisis has attracted the attention of many
countries and institutions, in such a manner that major countries have listed it among their key mineral series
or list. The world has huge reserves of cobalt resources, however, with limited production and presence of
geopolitical risks. This is mainly manifested in the existence of the highly concentrated production, refinery
and consumption of cobalt resources. In addition to seabed cobalt deposits, cobalt exists in the following
forms in the continents: layered sedimentary copper-cobalt deposits (about 58%), mainly located in the
Democratic Republic of Congo and Zambia; laterite-type nickel-cobalt deposits (about 29%), mainly situated
in Australia, New Caledonia and Cuba; magmatic nickel-copper-PGE-cobalt deposits (about 9%), mainly
distributed in Australia, Canada, Russia, Finland and the United States. Over 60% of the world’s cobalt
concentrate is produced in D.R.Congo. But above 60% of cobalt ore refining and processing are done in
China, while more than 60% of refined cobalt are consumed by China, the European Union and the United
States. In particular, China, the United Kingdom, and Japan are nearly 100% dependent on import for cobalt
supply. In face of such severe situation and intense competition, technological innovation is key. New
technologies have actually been gradually applied, for example, the combined process of beneficiation and
metallurgy, as well as some new extraction methods. Major challenges lie in the improvement of cobalt ore
recovery rate, secondary resource utilization and product recycling. Many departments, institutions and
enterprises in China have made long-term and in-depth arrangements in this regard. However, China’s
international influence and control over the supply chain remain relatively weak. A big gap still exists as
compared against the developed countries, making cobalt supply security an extremely important issue for
China. Competition stays intense between China and western nations in terms of raw material supply. To
improve the security of cobalt supply, it is crucial to gain a full understanding of the occurrence
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characteristics of the several major resource types, impose immense efforts on technological innovation in
mining, ore processing and metallurgy, and push industrial innovation with high standards and high quality.
In the meantime, considerable attention should also be paid to promoting international industrial alliances
and technological cooperation, with a vision to get well prepared for the restructuring of the international
industrial chain and changes in the competitive landscape.

Keywords: Cobalt minerals; Supply security; Technological innovation; Green emission reduction
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Research Progress of Recovery Process of Valuable Metals in Cathode
Materials of Waste Lithium Batteries

Xu Zhengzhen, Liang Jinglong, Li Hui, Guo Jiaming
(Key Laboratory of Ministry of Education for Modern Metallurgy Technology, College of Metallurgy and
Energy, North China University of Science and Technology, Tangshan, Hebei, China)

Abstract: With the rapid development of new energy vehicles, electronic products and other industries, the
demand for its core component lithium-ion batteries has increased significantly, but the environmental
pollution and resource waste caused by waste lithium-ion batteries have become increasingly serious.
Therefore, the harmless treatment of waste lithium-ion batteries and the effective recycling of the scarce
valuable metals have become the hotspot and focus of research in domestic and foreign research institutes.
The process of extracting valuable metals from the cathode materials of waste lithium-ion batteries is
summarized: wet recovery process, fire roasting-wet metallurgy combined recovery process, biological
leaching recovery process and other recovery processes. The principle, advantages and disadvantages of
various methods are mainly described, and the future development direction of the recycling process is
pointed out.

Keywords: Waste lithium ion battery; Cathode material; Recycling process; Development direction
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