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Develop a low-cost, energy-storage system with high
power density at 80% efficiency

Use H, and Br, in a flow battery

Br, + 2H* + 2e <5 2HBr
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Thinner membranes reduce ohmic losses
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No noticeable side reactions up to 1.8 V

No mass transfer limit at 4 A/cm?
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Membrane Development
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Scale-up; cycleability and durability

Improve cell performance of system with low-cost chemicals with excellent kinetics
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Membrane conductivity
is a function of HBr
concentration
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Battery capital cost ($/kVWWh)
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System Costs

Battery cost vs. discharge time
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BOP costs: 38%

100

Discharge time (hours)

Kyu Taek Cho (Cell studies); Paul Ridgway (Catalysis studies); Sophia Haussener (Transport modeling)
Paul Albertus (Cost Modeling); Roel Sanchez-Carrera and Boris Kozinsky (Catalyst theory)

Component-level cost breakdown

Battery capital cost = 664 $/kWh

Assembly: 28%

Stack costs: 34%
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Performance Optimization

Battery capital cost ($/kWh)
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Project 16 k+ cycles w/< 20% power loss
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Pretreatment reduces impedance, increases surface oxygen, and decreases side reactions

Intensity (arb, unit)
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— Below ~55°C the cost falls because
the cell impedance is decreasing,
leading to higher power at a given
efficiency and a smaller (less
expensive) stack

Above ~55°C the cost rises
because the equilibrium potential
Is falling, leading to the reactants

storing less energy
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Biswajit Choudhury (New membranes)
Mark Debe (Catalyst structures)
Proton OnSite: Kathy Ayers (Hydrogen compression, cost modeling)
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Good short-term durability but some capacity decay

© Current: 2A (0.5C)

10 12 14 16 18 20

Operating time (hr)

Bromine resistant catalysts

Reaction Coordinate

R oo Cut-off: 0.8V and 1.2V o -

40.2

1
L=
—

]
L=
—

L=
K3

Current density (Afcm”)



	Slide Number 1

