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designs sustainable materials for energy conversion and

storage applications.

 Lignin-derived carbons

« Freestanding fibre mats
 Electrospinning

« Redox flow batteries

« Solar Redox flow batteries
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Global warming and climate change is a sad reality. The
use of sustainable resources such as wind and solar energy are key to help
decarbonise our higher than ever
energy demand.
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« There has been an increase in renewable energy capacity installed (from 20 GW to >150 GW in
10 years)

* However, the actual capacity to store that excess of energy produced from renewables has not
increased that fast

« We need reliable sustainable ways to store energy from renewables, so we can use it when we
need it

» This is vital to decarbonise our energy supply

lo design alternative electrode materials for redox flow batteries for
grid-scale energy storage derived from biomass-waste with tailored

3D porous structure and surface chemistry.
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* Versatile, scalable technique
 Freestanding materials

* Fibre diameter 100- 900 nm
. Thlcknesses 80 200 micron
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Some examples of fibres we have obtained via electrospinning.
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 Electrospinning is a convenient manufacturing technique that enables the processing of a
variety of materials into freestanding fibre-based materials of control thickness,
composition and porosity and therefore better understanding of structure-property
relationships.

« Biomass-waste derived carbon electrospun fibres hold great potential for replacing current
stat-of-the-art PAN-derived carbon felts / papers, exhibiting lower charge transfer

resistance.

We have been successful in securing funding from different

resources to conduct this research. These include a CAM-IES EPSRC project (£125k, Feb
2018/Feb 2019 - Sustainable Freestanding Electrodes for RFBs), Faraday Institution Seed project
(£175k, June 2022/June 2023 - Advanced Manufacturing of 3D Porous Electrodes for Redox Flow
Batteries), The Royal Society International Exchanges (£12k, March 2022/March 2024 -
Feasibility of Biomass-waste Derived Porous Electrodes in Flow Batteries), and UKRI Future
Leaders Fellowship (£1.4M, Feb 201/Jan 2026 — Sustainable Electrodes for the Next Generation
of Redox Flow Batteries).

Future

\.V, RI
— ROYAL = Leaders
C/ \M_I ES I- THE FARADAY SOCIETY SE % Fellowships
INSTITUTION INNVENTIA
Centre of Advanced Materials
for Integrated Energy Systems



mailto:a.sobrido@qmul.ac.uk
http://jorgesobrido-group.com/

