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1. Beyond All-V Redox Flow Batteries

New Battery Concepts Bridging The Two Types



1. Beyond All-V Redox Flow Batteries
Why not Ni(OH), in Redox Flow Batteries
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1. Beyond All-V Redox Flow Batteries
Our Approach: Redox Wiring
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1. Beyond All-V Redox Flow Batteries

Our Approach: Redox Wiring

1180 Ah L-1 Ni(OH)2 (solid active material)
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Our Approach: Redox Wiring




2. Fundaments of Mediated Flow Battery

Spontaneity and reversibility

E(red) > E(Ox) = thermodynam. spontaneous
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2. Fundaments of Mediated Flow Battery

Spontaneity and reversibility
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2. Fundaments of Mediated Flow Battery

Spontaneity and reversibility
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2. Fundaments of Mediated Flow Battery

Spontaneity and reversibility

Charging: E(Fe3+) > (Ni2+)

dissolved species

solid active material

_300 ! ' I ' I ' I ' I ' 1
0 20 40 60 80 100

State of charge / %

Redox potential (E - EO) /| mV



2. Fundaments of Mediated Flow Battery

Spontaneity and reversibility

Charging: E(Fe3+) > (Ni2+)
AG<O0

Spontaneous charge transfer during
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2. Fundaments of Mediated Flow Battery

Spontaneity and reversibility

Discharging: E(Ni3+) > (Fe2+)
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2. Fundaments of Mediated Flow Battery

Spontaneity and reversibility

Discharging: E(Ni3+) > (Fe2+)
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2. Fundaments of Mediated Flow Battery

Spontaneity and reversibility
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3. Batteries based on K,Fe(CN), — Ni(OH),

Evidence of Spontaneous Charge Transfer



3. Batteries based on K,Fe(CN), — Ni(OH),

Evidence of Spontaneous Charge Transfer

(a) (b) .~ (c)
Fe(CN)*> N\

g Fe(CN)*
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3. Batteries based on K,Fe(CN), — Ni(OH),

Utilization Rate of Solid Material

38 -40 %
utilization rate




3. Batteries based on K,Fe(CN), — Ni(OH),

Utilization Rate of Solid Material
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3. Batteries based on K,Fe(CN), — Ni(OH),

Proof of Stability
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3. Batteries based on K,Fe(CN), — Ni(OH),

Proof of Stability

T. Paez, A Martinez-Cuezva, J Palma, E Ventosa, J. Power Sources, 471 (2020) 228453



3. Batteries based on K,Fe(CN), — Ni(OH),

Proof of Stability



3. Batteries based on K,Fe(CN), — Ni(OH),

Implementation in a Full Redox Battery

G,
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Implementation in a Full Redox Battery
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3. Batteries based on K,Fe(CN), — Ni(OH),

Implementation in a Full Redox Battery
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3. Batteries based on K,Fe(CN), — Ni(OH),

Implementation in a Full Redox Battery

Demonstrated Values
—>135 mAh

82 mAh

Science, Nat. Energy, Nat. Eng>
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