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Fig.1 Comparison between new and traditional power systems
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Table 1 Comparative analysis of economic indicators, pros, and cons of mainstream energy

storage technologies
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Table 3 Overview of new energy storage and distribution policies by province in China
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Table 4 Recent vanadium electrolyte flow battery projects
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Table 5 Geographic distribution of VRFB manufacturers in China
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Fig.4 Technical route of ENFI’s short-process technology for vanadium electrolyte preparation
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Table 6 Comparison of the traditional electrolyte preparation method with ENFI’s short-process technology
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Fig.6 VFB industry chain: upstream, midstream, and downstream
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Strategic considerations for the development of vanadium
redox flow batteries for long-duration energy storage

within a fully integrated industry chain
WEI Jiaming, CHEN Songxuan, FU Yunfeng, LIU Zhaobo, CAO Di, ZHOU Bo, LIU Hai
( China ENFI Engineering Corporation, Beijing 100038, China)
Abstract: The advancement of clean energy and the implementation of “dual-carbon” goals are reshaping energy
structures and upgrading grid systems, precipitating a massive demand for long-duration energy storage, projected to
increase five to ten times by 2030 compared to 2025. Vanadium redox flow batteries ( VRFBs) , known for their
safety, longevity, flexibility, and abundance of resources, have seen a surge in development, driven by several
policy frameworks aimed at clean energy storage standards. Currently, the high cost of VRFBs, primarily due to the
expensive vanadium raw materials, poses a significant challenge. A key cost reduction strategy involves optimizing
the extraction of vanadium resources and manufacturing of electrolytes. The short-process technology for preparing
vanadium electrolyte, developed by China ENFI, reduces manufacturing costs by 30% to 50% and is characterized

by a streamlined process and higher vanadium utilization. With continued advancements in resource extraction and
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process innovation, the cost-reduction potential of the VRFB industry is set to enhance markedly. Supported by
national policies, vanadium flow batteries are poised for rapid commercialization and scalability, positioning them as
a vital technology in the energy storage sector. Future development will require a multi-faceted approach, including
significant emphasis on technological innovation, research, and an effective recycling system, to ensure the
sustainable growth of the long-duration vanadium flow battery energy storage industry.

Key words: vanadium flow battery; long-duration energy storage; clean energy development; new energy storage

integration; cost reduction in manufacturing; energy storage technology; vanadium electrolyte preparation
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