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Abstract: Iron-vanadium-titanium resources are globally recognized as strategic mineral resources and
of critical importance to national defense, economic development, and technological advancement. The
Panxi region, hosting China’s largest and a world-significant iron-vanadium-titanium resource base, has
established a complete industrial chain for these metals. However, it still faces challenges such as low
comprehensive utilization rates of vanadium and titanium, an insufficient share of high-end products,
high energy consumption in production, and significant solid waste generation. Focusing on the effi-
cient and clean utilization of vanadium-titanium resources in the Panxi region, this paper systematically
analyzes the current state of resource utilization and proposes key directions for transformation and up-
grading. These directions encompass five major aspects: technological and process innovation, product
iteration and upgrading, utilization of clean energy, strengthening of solid waste management, and reen-
gineering of beneficiation and metallurgical process flows. The proposed strategies aim to promote the
efficient, high-value, green, and intelligent development of China’s vanadium and titanium industry.
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Such progress will contribute to achieving the national “dual-carbon” goals and ensure the secure sup-
ply of iron-vanadium-titanium resources and related raw materials for the country.

Key words: vanadium—titanium resources in Panxi, technological and process innovation, product itera-

tion and upgrading, utilization of clean energy, strengthening of solid waste treatment, reengineering of

beneficiation and metallurgical process flows
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Fig. 1 Present utilization processes for vanadium-titanium magnetite (VITM) in PanXi
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Fig.2 Proportion of major titanium products in China&Panxi (2023)
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Table1 Summary of China's titanium product import
and export volume in 2024
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Fig.3 Ultra-high layer homogeneous sintering technology and application results of homogeneous sintering
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Fig. 4 Technology for preparing artificial rutile from ilmenite concentrate by hydrochloric acid method'”
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Fig. 6 Schematic diagram of the fluorination process for titanium dioxide production
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