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Approach and Objectives

Approach:
* Negative Couples Based on Iron and Zinc Plating/Stripping
e Carbon Slurry Electrodes to De-couple Energy and Power

Objectives:

 Improve our understanding of carbon slurry flow behavior

* Demonstrate an advanced slurry flow battery

* Develop additives and understand their mechanistic behavior for
suppressing hydrogen evolution on Zn and Fe
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Controlling Current Distribution in Slurry-RFB’s
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be on the slurry, rather than on the current
collector.
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The current distribution for metal deposition in

slurry electrodes is dependent on many factors: hdd

* Slurry Electrode Electrical Conductivity

* Electrolyte lonic Conductivity

 Deposition Kinetics on the Slurry Curtent

 Deposition Kinetics on the Current Collector Collector
(CC)

Mass Transfer Enhancement by Slurry Particles
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Deliverables
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If successful, this program will.

Impact on the DOE Energy Storage Mission
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 Demonstrate a long duration (>10 hr) energy storage capability
* based on earth abundant, low-cost materials
* with independently scalable energy and power
* safe, non-flammable battery chemistry
* plated metal stored on dispersed carbon particles
* minimal corrosion to allow for long duration storage

* Improve grid resilience

 Enhance the adoption of renewable energy generation

* Provide energy solutions for disenfranchised communities
* Educate the next generation of engineers and scientists in
electrochemical energy storage technologies

Varying Iron Deposition Onset Potentials per Surface
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Iron deposition onset potentials per
surface (vs. SHE):

* [lron (lit.) -0.44V
* HOPG, Basal -0.71V
 HOPG, Edge -0.46V

* G@Glassy Carbon -0.56V

In the -0.56 to -0.46 V (vs. SHE)

' range, iron will deposit on a

Graphite surface, but not on a
Glassy Carbon surface.

By using a Glassy Carbon current collector, the metal deposition current

- Additives for Zinc Plating

may favor the slurry to an extreme degree within that potential range.

Zinc hybrid flow batteries have exceptional energy density.
However, preventing zinc dendrites and zinc corrosion are active
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Benzyldimethylhexadecylammonium
Chloride (BDAC)

Strongly suppresses Zn corrosion
in near neutral acidic electrolytes
BDAC suppresses corrosion while
not inhibiting Zn deposition/
stripping
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