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Overview

On average, typical vanadium redox flow batteries (VRFBs) utilize any figure
between 0.1 to 0.3 kg of vanadium per kilowatt-hour of storage capacity,
which is instrumental in achieving desired longevity and reliability.What is a
vanadium ion battery?

With the aim to address these challenges, we herein present the vanadium ion
battery (VIB), an advanced energy storage technology tailored to meet the
stringent demands of large-scale ESS applications. The VIB is based on an
advanced electrochemical framework integrating all-vanadium chemistry with
a streamlined cell architecture. 

What is a aqueous vanadium ion battery (VIB)?

First real-world demonstration of aqueous vanadium ion battery (VIB).
Maintains over 99 % of initial capacity over 12,000 cycles at 20 C-rate.
Achieved 98.1 % round-trip energy efficiency at 1 C-rate. Enables safe and
reversible full discharge to 0 V without degradation. 

What is a vanadium redox flow battery (VRFB)?

Among them, the vanadium redox flow battery (VRFB), a large-scale long-term
energy storage technology, has gained extensive interest from researchers
and investors owing to its remarkable superiorities . 

Are lithium-ion batteries suitable for mobile applications?

For instance, lithium-ion batteries (LIBs), despite showing high applicability in
mobile applications due to their high energy density and portability, face
significant challenges in grid-scale use including safety concerns and complex
thermal management, making them less viable for large-scale, stationary
systems [, , , , ]. 

What is a high-purity vanadium liquid electrode?

A high-purity vanadium liquid electrode (Lotte Chemical Co., Ltd.) was used,
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consisting of 1.7 M vanadium dissolved in 4.2 M sulfuric acid. This formulation
aligns with standard formulations widely adopted in the VRFB field, enabling
meaningful comparison. 

Is a VIb a reliable energy storage solution for large-scale applications?

This research presents a VIB as an effective and reliable energy storage
solution for large-scale applications. Utilizing an aqueous liquid electrode
based on vanadium ions and a separator with high proton selectivity, the VIB
consistently maintained energy efficiencies exceeding 98 % at 1 C-rate and
retained 81 % efficiency even at 20 C-rate.
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Contact Us

For catalog requests, pricing, or partnerships, please visit:
https://www.a-core.pl
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