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Patents
1. Indian Patent Application No.: 201711018872 dated May 29, 2017 “Redox Flow Battery System with Improved Energy Efficiency and

Method of Operating Thereof”.
2. Indian Patent Application No.: TEMP/E-1/373/2019-DEL dated January 21, 2019 “A Novel Process to Develop Efficient Electrode for

Efficient Vanadium Redox Flow Battery”.
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Technology Readiness Level
Experimental trials of kW-scale in progress.
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• Intermittent nature of renewable energy sources, dictates the need to

develop energy storage devices.

• Among prominent energy storage technologies Vanadium redox flow

battery (VRFB) is a potential candidate for specific applications.
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• VRFB comes with attractive features like long cycle life and

independent scalability of power and energy density
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Grid Scale Energy Storage

Negative side: 𝑽𝟐+
𝑫𝒊𝒔𝒄𝒉𝒂𝒓𝒈𝒊𝒏𝒈

𝑪𝒉𝒂𝒓𝒈𝒊𝒏𝒈

𝑽𝟑+ + 𝒆−

Positive Side: 𝑽𝑶𝟐
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Overall Reaction: 𝑽𝟐+ + 𝑽𝑶𝟐
+ + 𝟐𝑯+

𝑫𝒊𝒔𝒄𝒉𝒂𝒓𝒈𝒊𝒏𝒈
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𝑽𝟑+ + 𝑽𝑶𝟐+ +𝑯𝟐𝑶

Technological Advancements 

• Indigenous development and demonstration of a

VRFB stack1.

• Successful indigenous

fabrication of kW-scale

stack.

• Development of an activation approach to develop highly efficient 3-D graphite

felt electrode for vanadium redox flow battery2.

• In comparison to bare graphite felts (GF), the activated graphite felts (AGF)

imparted:

✓ Stable operation of VRFB at high current densities (> 100 mA cm-2).

✓ Enhanced utilization of theoretical capacity (89%).

• Development of an empirical correlation capable of predicting the operational

capacity of a redox flow batteryI.

𝑻𝑪𝑼 = 𝟎. 𝟔𝟓𝟑𝟓 𝑵𝑽𝑼 −𝟎.𝟐𝟎𝟕 𝑾𝒂 𝟎.𝟏𝟏𝟗 𝑹𝑫𝒂 𝟎.𝟎𝟐𝟒

✓ TCU: Theoretical capacity utilization

✓ NVU: Number of volume units

✓ Wa: Wagner number

✓ Rda: Reciprocal of Damkӧhler number


