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Goal Approach: Through-Mask ElectroEtching Current Results

e Faraday, in collaboration with Case Western Reserve University aims to optimize the following: Through mask electro-etching of stainless steel plates using FARADAYIC® conditions
— Increased reactant mass transfer while maintaining acceptable pressure drop, Exposure

— Reduced electrode cost (currently ~39% of total cell stack cost) by using thin metal substrates with engineered surfaces, Resist i

— Simplified cell manufacturing costs (currently ~10% of total cell stack cost) by reducing the parts count and integrating Bare Metal Application Develop he S

the electrode and bipolar plate components, and / / - // ” /
— Enhancement in stack reproducibility by eliminating non-uniform felt type electrodes and maintaining a fixed | |
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Current Technology and Its Limitations

* Based upon Faraday’s electrochemical cell design that
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e Traditional redox flow batteries are limited in their use due to non-uniform
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Achievements and Future Work

e Potential for decreasing the manufacturing time using FARADAYIC®M sequential process.
¢ Achieved etching of different features and patterns using the FARADAYIC®M ElectroEtching Process.
e First order economic analysis shows that FARADAYIC®M ElectroEtching is competitive with other

Faraday’s Approach

e Replace conventional bipolar plate components with thin metal
substrates that have engineered electrode/bipolar plate structures and
eliminate the separate non-uniform carbon felt electrodes

* The engineered structures utilize arrays of posts, pyramids and/or

component forming processes
e Continued modeling efforts to find the optimum feature size and shape to enhance the limiting current

density in the flow batteries.

- e biolar olat P o i cndoff bet Faraday has successfully shown feasibility of etching In on-going work funded by a commercial client,
priiars on the bipolar plate sutiace to create uniorm standotl between channels in the stainless steel bipolar plates for PEM fuel Faraday is adapti ®
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JEZZ plate and the membrane, on both sides of the membrane. cells, using the FARADAYIC>M process, under DOE etching and polishing stainless steel HPLC chips in g
vantages contract DE-FG02-08ER85112. A uniformity of 97 % — 98 % simple NaCl/NaNO, electrolytes. A 4” test template SS This material is based upon work supported by the Department of Energy under Grant No. DE-5C007516.

— Improved battery performance by:
-- Increasing mass transfer while maintaining acceptable pressure
drops for both the Fe*?/Fe*3 and Fe*?/Fe’ flow battery couples
-- Delivering a ~5x increase in current density compared to state of

Any opinions, findings, and conclusions or recommendations expressed in this material are those of the authors
and do not necessarily reflect the views of the DOE.

was observed for an average channel depth of 0.40 mm. wafer with photoresist pattern was used for this design.
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Related IP Status FARADAYICM ElectroEtching and FARADAYIC® ElectroCell

the art cells * Method patents/patents pending REfe rences
e Decreased manufacturing costs by: — US 6,221,235 (4-24-2001); 6,402,931 (6-11-2002) . ) ny
_ Enhancing stack reproducibility by eliminating the need to align — Two patents pending T. Nguyen and Robert F. Savinell, “Flow Batteries”, Interface, p. 52-54, Fall 2010.
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non-uniform felt type electrodes and maintaining a fixed membrane-
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— Eliminating the need for the cost of the felt electrodes Structure — One patent pending




