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Table 1 Main deposit types and mineralization geological characteristics of global germanium resources!*"”!
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Table 2 Main types of germanium deposits and geological characteristics of mineralization in Chinal'®!
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Table 4 Annual production of germanium metal in major world countries (2004-2023)
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Table 5 China's germanium production, export and import situation from 2015 to 2023
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Table 6 China's germanium production and export situation from 2015 to 2023
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Distribution and Supply of Germanium Resources in China and Abroad
and Development Status of Antimony Industry China

ZHANG Sujiang, ZHANG Xinzhi, DENG Wenbing
(Cores and Samples Centre of Natural Resources, China Geological Survey,
Langfang 065201, Hebei, China)
Abstract: This is an article in the field of mineral engineering. Germanium ore is an indispensable strategic
rare metal resource in the fields of information and communication, modern aviation, military, new energy
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and many other high-tech fields. The world's germanium resources are relatively scarce and unevenly
distributed, with nearly 96% of proven germanium reserves concentrated in a few countries such as the
United States, China, and Russia. As one of the most important strategic advantageous mineral resources in
China, germanium is distributed in 14 provinces (regions) throughout the country. The deposit types are
mainly coal seam and carbonate hosted type, and are concentrated in five germanium forming regions (belts),
including the Great Xing'an Mountains, the Three Rivers in Southwest China, Sichuan, Yunnan and
Guizhou, the middle and lower reaches of the Yangtze River, and the Nanling Mountain. By analyzing the
endowment, distribution, and development and utilization of germanium resources at home and abroad, and
assessing the consumption situation and supply and demand pattern of the world and China's germanium
industry chain, it is proposed to increase the exploration of key germanium mineralization areas (belts) in
China, carry out research and development of high-end germanium materials and application technologies,
strengthen the optimization and upgrading of the germanium industry structure, and promote the green,
healthy, and virtuous cycle development of germanium secondary recycling.

Keywords: Mineral engineering; Germanium; Strategic menerals; Distribution and supply; Industry chain
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New Progress in Exploration and Development of Global Li-Be-Nb-Ta
Resources

WU Xishun', WANG Denghong’, CHENG Aiying’, MIAO Miao*’, YANG Tiantian’, YAO Xiang’
(1.National Geological Documentation Center, China Geological Survey (China Geological Library), Beijing
100083, China; 2.Key Laboratory of Mineralization and Resource Evaluation, Ministry of Natural
Resources, Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing 100037,
China; 3.Qinghai Provincial Key Laboratory of Geology and Environment of Salt Lakes, Qinghai Institute of
Salt Lakes, Chinese Academy of Sciences, Xining 810008, Qinghai, China; 4.School of Earth Science and
Resources, China University of Geosciences (Beijing), Beijing 100083, China; 5.0il and Gas Resources
Survey Center of China Geological Survey, Beijing 100083, China; 6.Beijing Electronic Technology
Vocational College, Beijing 100176, China; 7.Guangzhou Marine Geological Survey, CGS, Guangzhou
510075, Guangdong , China)

Abstract: This is an article in the field of mining engineering. Li-Be-Nb-Ta are not only the important
highly-demanded rare metals, but also key minerals in emerging strategic industries. They have both
commonality and individuality in mineralization mechanism and R&D with new progress. This article aims
to comprehensively and accurately measure and evaluate the global resource and reserve data of Li-Be-Nb-
Ta, and timely reflect new developments in exploration and development and technological progress. The
multi-cycle metallogenic theory of granite pegmatite has made important breakthrough in exploration, the
technical output of lithium deposits in South American salt lakes is approaching, the potential for lithium
extraction and storage increase in clay rocks and geothermal brines is increasing, the alkaline-peralkaline
volcanic intrusive pegmatite type Nb-Ta mineralization has been highlighted in the Americas and the
Qinghai-Xizang region, and the exploration of Li-Be deposits in mainland China has made important
breakthroughs. The construction of the resource base for Nb-Ta-REE in northwest Hubei can learn from the
progress and experience of enterprise level exploration and testing such as Avalon Rare Metals Company in
North America. Based on the analysis of 1396 lithium beryllium niobium tantalum deposits and typical cases
in the world, this article proposes that multi stage thermal events and multi cycle magmatic differentiation

and melting may be the key conditions for large to super large deposits.
Keywords: Mining egineering; Li-Be-Nb-Ta; Metallogenic theory; Exploration and development; Global
thermal events; Giant deposits
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