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Sustainable Electrodes for Advanced Flow Batteries

« Global warming, air quality, sustainability, energy
security — an increase in installed renewable and
clean sources of electricity are vital to solve our
energy problems and battle climate change
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Almost 75% of new electricity capacity was renewable in 2019

New capacity installed eash year (gigawatts)
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National Grid: Live Status (4:15pm 20/10/2020)

The National Grid is Great Britain's electricity transmission network, distributing the electrical power generated in England, Scotland, and Wales, and transferring energy

between Great Britain and Ireland, France, and the Netherlands.

35.2GW demand 30.5% fossil fuels
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Electricity storage is widely regarded to be the
single most important technological
breakthrough likely to happen over the period
to 2030 and a complete ‘game changer’ in the
way that the power system operates

Energy UK report 2016

DOE Global Energy Storage Database
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Increase sustainability and improve performance
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Increase sustainability and improve
performance =
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70% PAN- based electrodes

% Future * Not optimised for flow
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Increase sustainability and improve performance
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Biomass-derived precursors and Electrospinning

Combined with in situ and operando techniques

Petrochemical /f' Biomass-derived

precursors LIGNIN
I ") electrospinning

carbonisation

Less active sites More active sites
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Biomass-derived precursors and Electrospinning
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Shaping the next generation of
materials for grid-scale energy storage

Redox Flow Battery Li-ion battery
Power/Energy Independg:‘;:;\;er-Energy Energy and power Related

* Non-toxic, non-flammable » Flammable

Electrolyte » Completely recycle + Non-recyclable
* Expensive + Low-cost

Life Cycle 10,000 — 25,000 10,000

Round-trip efficiency 60-80% > 99%
Initial Capital Cost 1000 - 500 $/kWh * 400 $/kWh
LCOS LOW HIGH

« Key timing for innovation in grid-scale energy storage
technologies
* Flow batteries versus Li-ion batteries

Favre - Materials with targeted properties for flow batteries
Fellowships
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Year 1 Year 2 Year 3 Year 4
al Q2Q3Q4|Q1Q2Q3Q4Q1 Q2Q3Q4|Q1Q2Q3 Q4-—@—)
WP1 - Biomass-derived Electrodes W RI
T .SE

WP2 — Electrochemical Characterisation and Optimisation

WP3 - Structure-Composition-Property Relationship

WP4 - Modelling and Computational Studies

WP5 - Full Cell Testing and Optimisation

WP6 — Hybrid Systems
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WP7 - Impact

T6.1. Engaging scientific / non-scientific community ﬁ
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