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The UNSW All-Vanadium Redox Flow Battery patents and technology were licensed to Mitsubishi Chemical
Corporation and Kashima-Kita Electric Power Corporation in the mid-1990s and subsequently acquired by
Sumitomo Electric Industries where extensive field testing was conducted in a wide range of applications in
the late 1990s and early 2000s.& #91;19& #93;

Both electrolytes are vanadium-based. The electrolyte in the positive half-cells contains VO2+ and VO2+
ions, while the electrolyte in the negative half-cells consists of V3+ and V2+ ions. The electrolytes can be
prepared by several processes, including electrolytically dissolving vanadium pentoxide (V205) in sulfuric
acid (H2S04).&#91;33&#93; The solution is strongly acidic in use.

Another variation is the use of vanadium bromide salts. Since the redox potential of Br2/2Br- couple is more
negative than that of V5+/V4+, the positive electrode operates via the bromine process.&#91;53&#93;
However, due to problems with volatility and corrosivity of Br2, they did not gain much popularity (see
zinc-bromine battery for a similar problem). A vanadium/cerium flow battery has also been proposed
& #91;54& #93;

VRBs achieve a specific energy of about 20&#160;Wh/kg (72 kJkg) of electrolyte. Precipitation inhibitors
can increase the density to about 35&#160;Wh/kg (126 kJkg), with higher densities possible by controlling
the electrolyte temperature. The specific energy is low compared to other rechargeable battery types (e.g.,
lead-acid, 30-40&#160;Wh/kg (108-144 kJkg); and lithium ion, 80-200&#160;Wh/kg (288-720
kJkQg)).&#91;citation needed& #93;

Their reduced self-discharge makes them potentially appropriate in applications that require long-term energy
storage with little maintenance--as in military equipment, such as the sensor components of the GATOR mine
system.& #91;55& #93;& #91;21& #93;

They feature rapid response times well suited to uninterruptible power supply (UPS) applications, where they
can replace lead-acid batteries or diesel generators. Fast response time is also beneficial for frequency
regulation. These capabilities make VRFBs an effective "al-in-one" solution for microgrids, frequency
regulation and load shifting.& #91;21& #93;
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