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Infroducing the Supergen
Bioenergy Hub

Patricia Thornley

We work with academia, industry, government and societal stakeholders to

develop sustainable bioenergy systems that support the UK’s transition to an
affordable, resilient, low-carbon energy future.
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Supergen Bioenergy Hub Objectives

I

Explore options for the production of
sufficient feedstock to support the UK
bioenergy system without negatively Pre-treatment
impacting food production and whilst and conversion
maximising local environmental and global A
climate benefits. (Topic Group 1) ' B/ [

Develop new pre-treatment and conversion
technologies that support the Hub’s vision
for UK bioenergy. (Topic Group 2)

Identify and select preferred bioenergy
pathways, appropriate energy vectors and
determine how these fit within a wider
biorefinery strategy to reduce carbon,
reliance on fossil fuel and improve national
and regional resilience. (Topic Group 3)

|dentify and evaluate impacts of the UK’s
bioenergy sector that maximise the benefits
of bioenergy to the energy trilemma of
affordability, resilience and carbon
reductions and deliver wider ecosystem
benefits. (Topic Group 4)

Vectors

Evaluate of the role and impact of selected bioenergy pathways at appropriate deployment scales on the energy system and
interfacing sectors. (Case Studies: Topic Groups 1-4)
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Supergen Bioenergy Hub Structure
~

Topic Group 4
Systems

Topic Group 2
Pre-tfreatment
and
conversion

Topic Group 3 Case

Vectors

Topic Group 1
Resources

—

Studies

Impact within the Hub via
Improved cooperation
Integrated partners
Integrated science and engineering
Improved industrial understanding
ECR training — SHARE Network

Impact outside the Hub
via engagement with

Industry (companies, professional bodies,
trade associations, catapults)

Policy (govt., statutory bodies, CCC, UKRI)
Society (public engagement, NGOs, media)

Pre-treatment
and conversion
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Biomass 1o Energy with Carbon Capture and Storage

« |[PCC 5t assessment report: 100 of the 116 scenarios that limit
average temperature rises to 2°C depend on BECCS

« |PCC special report on 1.5°C: 3 of the 4 pathways involve BECCS
removing 151-1191 Gt CO2 pa

« ETI: BECCS could deliver 20 to 70 Mt COZ2 pa negative emissions
reducing the cost of meeting our 2050 emissions target by up to
1% of GDP
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Supergen Bioenergy Case Study 1: Hydrogen Fuel Cell
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Agricultural residues

Energy crops such as miscanthus are used as a feedstock to produce hydrogen through a gasification
conversion pathway. Alternatively, agricultural residues like straw or forest residues could be used as
feedstock. During the gasification and syngas upgrading process the CO2 (and other gas components) are
separated and captured, leaving hydrogen, which is purified and used in fuel cells to generate energy.
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Supergen Bioenergy Case Study 2: Biorefinery

Energy crops such as short rotation coppice (eg, willow) are processed through the application of ionic
liquids as a pre-treatment followed by fermentation and catalysis processes to produce advanced liquid
biofuels and value-added chemicals. Alternatively, forest residues could be used as feedstock.
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Supergen Bioenergy Case Study 3: Transport
Fuels from Wastes 1,

Municipal solid waste (MSW) is collected and processed before a gasification conversion process
produces syngas. The syngas is upgraded and used to produce (a) gaseous transport fuels or (b) the
syngas is converted to liquid bio-jet fuels through a Fischer-Tropsch process.
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Supergen Bioenergy Case Study 4: Transport
Fuels from Wastes 2
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MSW Pyrolysis Pyrolysis oil Transport
for blending

Municipal solid waste (MSW) is collected and processed and then through a fast pyrolysis process,
pyrolysis oil is produced that can be used to blend liquid transport fuels.
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Supergen Bioenergy Case Study 5: Heat from Food
Wastes

Food wastes are collected and processed through catalytic conversion to produce hydrogen that can be
used to generate heat.
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Supergen Bioenergy Case Study 6: Bioelectricity with
Carbon Capture and Storage (CCS)

Energy crops are grown specifically for the bioenergy sector to generate electricity with linked carbon
capture and storage technologies for greenhouse gas removal.
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BECCS Challenges

* Engineering Integration

* Whole system optimisation
« CO2use

* Costs

* Scale

« Governance

Supergen Bioenergy Hub
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Flexible Funding Opportunities

A call for proposals for Flexible Funding will be launched in September 2020 for 2
projects of £100k each. The call will focus on 3 areas:

— Anaerobic digestion and substitute gases

— Global land use change

— Algae and marine feedstocks

a webinar will be held on each prior to the call release

« Acall for up to 2 Supergen Fellowships will also be launched with a webinar in October
2020

« Rapid Response Funding of up to £25k per project is available to carry out research with
high immediate impact, generally involving industry

« Supergen Hub Members are eligible to apply
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SHARE Network for ECRs working in bioenergy

« The SHARE network provides an informal but professional
interdisciplinary network of peers who are engaged in bioenergy
research.

* We run workshops, training sessions and seminars to support
knowledge exchange, promote mobility of early career researchers
and interdisciplinary collaboration.

 The SHARE network is open to all bioenergy PhDs, postdoctoral
researchers and research fellows, or those of equivalent
professional standing, belonging to formal partners of the Supergen
Bioenergy Hub.

 Visit the website to sign up for news about SHARE
https://www.supergen-bioenerqgy.net/share/
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https://supergen-bioenergy.net/about/partners/
https://www.supergen-bioenergy.net/share/
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Supergen Bioenergy Hub

Patricia Thornley Emma Wylde Daniel Taylor
Director Project Manager Stakeholder
p.thornley@aston.ac.uk e.wylde@aston.ac.uk Engagement Manager

(Maternity Cover)
d.taylor2@aston.ac.uk

supergen-bioenergy.net m Supergen Bioenergy Hub
@ supergen-bioenergy@aston.ac.uk y @SupergenBioHub
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