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The SUPERGEN Bioenergy Hub aims to bring together industry, academia and other stakeholders to focus
on the research and knowledge challenges associated with increasing the contribution of UK bioenergy to
meet strategic environmental targets in a coherent, sustainable and cost-effective manner.
In May the SUPERGEN Bioenergy hub
held its annual research meeting for
hub members in Bath.
It was
fantastic to watch early career
researchers from a whole range of
disciplines,
institutes
and
backgrounds engage with each other,
Professor Patricia Thornley swapping knowledge, contact details
SUPERGEN Bioenergy
and making plans for future
Hub Director
exchanges and collaboration.
An external presentation from James Beard at WWF was really effective
in encouraging the attendees to think about the wider implications of
their research work. If you work at a UK institute carrying out a
significant amount of bioenergy research consistent with the hub’s aims
and objectives you can join future meetings by applying to join the hub
(further details from our project manager Dr Laura O’ Keefe –
laura.okeefe@manchester.ac.uk). This gives your staff access to the
SHARE network for early career researchers, which organized a visit to a
miscanthus farm in the south west and a social evening in Bath and is
making plans for activities alongside this autumn’s hub annual assembly
at Rothamsted Research in Harpenden on 19 November.
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At the European Biomass Conference in Vienna in June the hub distributed around 300 copies of UK research
outputs to international academic and industrial delegates. Recurring themes with visitors to our stand were
aviation biofuels and bioenergy with carbon capture and storage. With Horizon 2020 opportunities looming it is
really important that UK academics and industrialists get involved with European partners on these and other key
topics. With that in mind the hub will be running 3 EERA Bioenergy workshops in the UK before the end of this year.
Sign up for email notifications on our website to ensure you don’t miss out on those.
Our advisory board (chaired by George Stammers of Veolia and comprised of a variety of industrial and policy
stakeholders) also met in June and enthusiastically emphasized the importance of combining technical, economic
and environmental assessments even when new technologies and ideas are at research/concept phase. There was
much positive feedback to steer the efforts of the hub challenge projects who presented to them and a big focus on
the importance of academics engaging with industry through early stages of scale-up and implementation. Our
small grant funding opportunities are going to be adapted to help promote this and the next newsletter in the
autumn will have full details of this and a host of other UK bioenergy opportunities.
Wishing you all a very enjoyable summer,
Patricia Thornley
SUPERGEN Bioenergy Hub Director
The SUPERGEN Bioenergy Hub is funded by the EPSRC, and forms part of the Research Council UK SUPERGEN
programme.
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SUPERGEN Bioenergy Hub Annual Researcher Day 2015
The SUPERGEN Bioenergy Hub Annual Researchers Day is an internal event open to formal partners of the
Hub. This year’s researchers day took place at the University of Bath on the 21st of May 2015. Over 40
SUPERGEN researchers took part in this full day event. The day was structured into 4 sessions: Eco-system
impacts/sustainability, Gasification, Whole systems and a dedicated poster session. Before the first session
began the group undertook a networking activity using SUPERGEN research passports – a document
detailing an individuals research interests and key skills which was used as an aid for researchers to
understand the breadth of research skills across the hub and also connect with people they were interested
in working with in the future.
Over the course of the day, 12 researchers presented their work to the group with time for both questions
and discussions following each presentation. In addition to this, WWF’s climate and energy policy officer
James Beard presented to the group on WWF’s perspective on bioenergy.
Left: Hub members
using their research
passports during a
Networking session
Right: James Beard
presenting WWF’s
perspective
on
bioenergy.

Awards for Best Presentation and Poster
The award for Best Presentation went to Ellen Turner (left) from the
University of Glasgow. Ellen, who is currently a research assistant
working with Dr Ian Watson on his SUPERGEN Bioenergy hub Challenge
project, presented “Real time control of gasifiers to increase tolerance
to biomass variety and reduce emissions”. The award for Best Poster
went to Hung Van Nguyen (right). Hung is a researcher working on the
SUPERGEN Bioenergy Hub Clean Energy From Rice Straw project. He is
based at the International Rice Research Institute in the Philippines
working with Dr Craig Jamieson. During his time in the UK, Hung spent
time working with various SUPERGEN Bioenergy hub partners including
Newcastle University, Rothamsted Research, University of Bath and
Manchester University.
Best
Presentation

You can find more information about the research which relates to the
these research projects on our website: www.supergen-bioenergy.net

Best
Poster
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23rd European Biomass Conference and
Exhibition
The 23rd European Biomass Conference and Exhibition took place in
Vienna, Austria from the 1st to the 4th of June at the Messe Wien
Exhibition & Congress Centre. Over 1394 participants attended from 76
countries. The EUBCE is the event in which the members of the bioenergy
community can get a broad picture of the situation and trends emerging in
today's market. The Conference provides a high-level scientific programme
and parallel events which attract participants from a wide-ranging
background:
researchers,
engineers,
technologists,
standards
organisations, financial institutions, policy makers and decision makers.
This event is supported by European and international organizations. The
Technical Programme is coordinated by DG Joint Research Centre of the
European Commission.
The SUPERGEN Bioenergy Hub stand was busy throughout the four days with over 300 papers, as well as
SUPERGEN Bioenergy Hub reports and flyers taken by delegates. The hub director, Patricia Thornley
attended this event as did a number of our researchers. We had several presentations and posters at this
event highlighting the SUPERGEN research currently taking place in the UK and also at IRRI – the
International Rice Research Institute in the Philippines:
Dr Craig Jamieson from IRRI presented “Available Energy from Rice
Straw Surplus in South and Southeast Asia”. During his presentation, he
discussed the challenge of working with rice straw, but that using it for
fuel is one of the options that could potentially benefit farmers. The aim
of his research project is to calculate the rice straw surplus and its
energy potential in the Philippines, Vietnam and India, and evaluate the
barriers to using it for fuel.
Dr Carly Whittaker from Rothamsted Research presented “Dry Matter
Losses and Greenhouse Gas Emissions from Wood Chip Storage Piles” .
In her presentation she discussed the results of a recent study where
she examined the dry matter losses and greenhouse gas emissions
(GHGs) from short rotation coppice willow wood chip storage.
Dr Mirjam Roeder from The University of Manchester presented
“Stakeholder perceptions of land use for anaerobic digestion”. Her
research examined stakeholder and public perception of feedstock
production and feedstock sourcing as well as the development of new
AD plants through a series of stakeholder interviews.
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Our newest hub members
Any UK institute carrying out a significant amount of bioenergy research in support of the overall hub
objectives can join the hub if approved by the core management group. If you are interested in becoming
a hub member, please contact Laura.Okeefe@manchester.ac.uk

The Centre for Ecology & Hydrology (CEH) has
conducted research on the environmental
sustainability of bioenergy crops since 2006.
Research led by Dr Niall McNamara, Dr Jeanette
Whitaker and others has focused on the effects of
land-use change to bioenergy on soil carbon and
greenhouse gas emissions. Through a series of
projects funded by NERC, CEH and the Energy
Technologies Institute (ETI), CEH scientists and
their collaborators have developed rigorous
methodologies for bioenergy soil greenhouse-gas
measurements and state-of-the art process based
modelling of bioenergy land-use change effects.
This research is now being extended through the
Supergen Bioenergy Challenge II project MAGLUE:
Measurement and Analysis of Bioenergy
Greenhouse Gases, which aims to quantify with
improved accuracy the greenhouse gas balance of
different land use transitions to bioenergy crops,
for both UK and imported bioenergy feedstocks.

The University of Hull has strong research activities in
sustainable energy and environment. In particular, research
in bioenergy has been significantly enhanced recently in the
newly established Chemical Engineering. There are around
10 academic staff in the School of Engineering working in
the areas of bioenergy with topics such as process
modelling/simulation of biomass pyrolysis and gasification
to predict the energy efficiency and economic feasibility,
nano-catalyst development for improving bioenergy
conversion, high value carbon nano-materials (e.g. carbon
nanotubes) production from bio-resources, CO2 utilisation,
biofuel production, and development of micro-scale
reforming
system
for
mechanism
study
of
reforming/gasification reactions. The University of Hull is a
partner for a recent EPSRC project in investigating catalytic
low-temperature plasma technology for syngas cleaning
(EP/M013162/1). The bioenergy research activities are well
supported by the state-of-the-art facilities at the University
of Hull, including XRD, SEM, TEM, Fluorescence Microscopy,
in-situ Raman, HPLC, GC-MS, solid state NMR and
glass/quartz reactor fabrication unit.

Founded in 1901, Harper Adams University undertakes higher education and research
for the delivery of a sustainable food chain and rural economy, whilst acting as a focal
point for transferring research into practice for the global agri-food chain and the UK
rural economy. In relation to bioenergy research, Harper Adams University undertakes
research relating to anaerobic digestion (including feedstock selection, process
optimisation, recovery of nutrients from digestate and biogas clean-up), developing
preservation methods for a new bioenergy feedstock for gasification, using agricultural
residues for combustion, the use of short rotation coppice and the use of biochar
application to the soil.
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Small Grant Funded Project
Dr Phil Longhurst successfully applied to the SUPERGEN Small Grant Fund and has provided a summary of the research
project below. For more information on the Small Grant Fund please contact Laura.Okeefe@manchester.ac.uk.

Understanding Solid-gaseous Phase Transition of
Elemental Contaminants during the Gasification of
Biomass Harvested from Contaminated Land
Phytoremediation is a low-cost land remediation
technology suitable for the clean-up of metal(loid)
contaminants. The disposal of large volumes of biomass
derived from phytoremediation is recognised as a technical
and financial barrier that limits the wider application of this
technology. Previous studies suggest using thermochemical biomass to energy technologies, e.g. gasification
to address the waste disposal problem in addition to
energy production.
Research is needed to understand the solid-to-gaseous
phase transformation of elemental contaminants during
the thermo-chemical process, in order to recover elements
from the process ash and prevent toxic emissions. In this
study, proximate and ultimate analyses were performed on
six plant species collected from a contaminated site.
Concentrations of 17 elements (Al, As, Ca, Cd, Co, Cr, Cu,
Fe, Hg, K, Mg, Mn, Na, Ni, Pb, Se and Zn) were determined
in plant biomass using ICP-MS. The ranges of selected
metal element concentrations in soil and plant biomass
samples were shown in table 1.

elements during typical gasification conditions and how
these are influenced by metal(loid) composition in the
biomass and operational conditions.
As, Cd, Zn and Pb tend to transform to their gaseous forms
at relatively low temperatures (<1000 oC). Ni, Cu and Co
converts to gaseous forms within the typical gasification
temperature range at >1000-1200 oC, whereas elements
such as Cr, Al, Ca, Fe and Mg tend to remain in solid phase
at higher temperatures (>1200 oC). More importantly, the
results indicate that by increasing pressure of gasification,
the phase transition from solid to gaseous tend to take
place at higher temperature. Figure 1 shows gaseous phase
Ni starts to occur at ~1100 oC under atmospheric pressure.
However, this transition temperature increases to 1300 oC
under an elevated pressure (40 atm).
Figure 1. Increase of Ni solid/gaseous transition temperature
following the pressure increase. Note: <g>=gaseous phase, <s>=solid phase

Table 1. Selected elemental concentration in soil and biomass samples
Metals

Soil (mg/Kg)

Plants (mg/Kg)

Nickel

24 - 28

0.016 – 4.804

Arsenic

3.5 – 8.5

0.121 – 1.217

Cobalt

8.5 – 9.2

0.029 – 1.078

Selenium

<0.7

0.055 – 0.5046

Iron

15900 - 17300

41.8 – 2615.4

Manganese

339 - 360

5.601 – 102.101

a) Ni solid/gaseous phase interaction at 1 atm

Using thermodynamic and phase equilibrium software
(MTDATA), the analytical data allows modelling of the
solid/gas transformation of metal(loid)s during gasification.
The modelling results indicate the fate of metal(loid)

b) Ni solid/gaseous phase interaction at 40 atm

For more information on the above, please contact: y.jiang@cranfield.ac.uk

Spotlight on…Robert Gordon

Photocatalytic bioethanol production
Professor Linda A. Lawton (left) and her research Fellow Dr Aakash Welgamage are working
on SUPERGEN Bioenergy Hub challenge project: Novel green energy solutions Photocatalytic bioethanol production which is a collaboration including Professor John
Irvine of St Andrews University and Professor Peter Robertson of Queen’s University, Belfast.
They have written a short piece on this project below.
Utilisation of fossil fuel is unsustainable and leads to
inevitable depletion. One of the promising renewable
energy solutions is the exploitation of significant quantities
of available fibrous waste, which consist largely of cellulose
potential for production of biofuel.
As a carbohydrate cellulose consists of sugar molecules
which can be fermented to provide ethanol but unlike
starch the structure of cellulose prevents simple release of
bound sugars. Previous attempts to harness cellulosic
waste have used extreme treatment conditions to release
the usable sugars. In existing pre-treatment procedures,
enzymes, acid and alkali explosion, wet oxidation, steam
explosion may be combined with high pressure and
temperature. These procedures are expensive, energy
demanding and generate hazardous waste.
Work proposed in this project enables breakdown of
cellulose (e.g. paper mill waste) into fermentable sugars
utilising free radicals (e.g. •OH) generated by
photoreaction accelerated by a catalyst (Fig. 1). This
process, photocatalysis, is commonly exploited in a range
of applications including waste water treatment,
antifouling paints and self-cleaning glass.

small molecules such as glucose to pass freely into the
water inside) to prevent further catalytic degradation (Fig.
2). Samples extracted from the dialysis tubing were directly
analysed by qTOF-MS to identify the cellulosic degradation
products.

Fig. 2 Investigation carried out at RGU to demonstrate the
release of glucose by TiO2 photocatalysis

During the recent work carried out, a laboratory-scale test
reactor has been built up for the evaluation of the cellulose
photocatalysis and the production of fermentable byproducts (Fig. 3). The test reactor is composed of a size
exclusion membrane for separation of the catalyst for
reuse and a solid phase extraction (SPE) unit for capturing
and concentration of fermentable degradation products.
The results indicate the production of different
fermentable cellodextrins as a result of photocatalysis.
However, further optimisation of the photocatalysis and
capturing of the fermentable products is essential for
potential ethanol production. Current work also includes
substrate targeted design and synthesis of novel catalysts,
which will be screened for maximum liberation of
fermentable sugars.

Fig.1 Mechanism of Photocatalysis

Initial work carried out utilising TiO2 as a catalyst
demonstrated successful release of glucose from cellulose
as analysed by quadruple time of flight mass spectrometry
(qTOF-MS). Glucose released during the catalysis was
…….….diffused into a dialysis membrane (which allowed

Fig. 3 Schematic of the laboratory scale reactor set up for the
evaluation of photocatalysis of cellulose

If you would like more information on this project, please contact l.lawton@rgu.ac.uk and a.welgamage@rgu.ac.uk

SUPERGEN SHARE Network
http://www.supergen-bioenergy.net/about-us/share-network/

The SHARE Network has been set up to provide an informal but professional interdisciplinary network of peers who are
engaged in bioenergy research. It runs workshops 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 hub partners.

SHARE Workshop and site visit in Bath
On Wednesday 20th of May, the SHARE network held an event in Bath
attended by over 20 early career bioenergy researchers from across the UK
including: Aston, Rothamsted, Newcastle, Leeds, Bath, Manchester, Imperial,
Hull and Glasgow. Starting with a networking lunch, the group, led by SHARE
Chair Carly Whittaker (Rothamsted Research), were then split into
multidisciplinary teams and took part in sandpit style workshop. Following the
workshop the group travelled to Wadswick Country Store to meet owner and
farmer Tim Barton, who was runner up of Farmer’s Weekly Green Energy
Farmer of the year 2013. Tim took the group on a tour of his miscanthus plots,
boiler system and his recently stalled 5MW solar park. The event finished with
a walking tour of Bath and a networking dinner. Please join the mailing list
(details below) if you would like to join future SHARE events.

NEXT SHARE EVENT
Where

Rothamsted Research

When

Friday 20th November

If you are interested in attending the next SHARE event,
please contact carly.whittaker@ROTHAMSTED.AC.UK

We are currently populating the SHARE page on the SUPERGEN
website with member profiles (see right for example) to
encourage interdisciplinary working and to provide an open
platform for early career researchers working in Bioenergy to
highlight their expertise to the wider community.
If you are an early career researcher belonging to a member of
the hub and would like to feature on this page, please send the
following to Laura.Okeefe@manchester.ac.uk:
• An up to date photograph
• Short summary of your research interests
• 3 - 6 keywords
There is a mailing list for the SHARE Network based at JISCmail (SHARE-NETWORK@jiscmail.ac.uk) for communication
amongst members. If you wish to join this list please send an email to: listserv@jiscmail.ac.uk with the body text
SUBSCRIBE SHARE-NETWORK [your forename] [your surname].

Events

1st International Biomass Emissions Conference
14th and 15th September 2015

Call for Abstracts
Deadline for submission: Monday 20 July 2015
Call now open for 200 word abstracts for high quality oral and poster presentations


Air quality



Policy and legislation



Climate



Biomass feedstocks



Small scale biomass use



Energy from wastes



Emissions measurement
and control



Biomass combustion and
conversion

Registration fee: £150 per delegate
(the 2 day conference fee includes daily refreshments and lunches, and drinks reception)

Registration opens
Abstract submission deadline
Abstract peer review
Conference

Monday 29 June 2015
Monday 20 July 2015
Friday 31 July 2015
Monday 14 - Tuesday 15 September 2015

The conference is co-sponsored by SUPERGEN Bioenergy Hub and Energy Leeds (www.energy.leeds.ac.uk).

http://www.engineering.leeds.ac.uk/short-courses/BiomassEmissionsConference.shtml
For general enquiries and registration please contact Conference Secretariat:
Jenna Kellett / Liz Mylod T: +44 (0)113 343 2494 emissions2015@leeds.ac.uk
Technical queries please contact Conference Director:
Dr Amanda Lea-Langton T: +44 (0)113 343 9010 a.r.lea-langton@leeds.ac.uk

Events

Biomass and Energy Crops V
20th – 22nd October 2015
Bedford Hotel, Brussels
Visit www.aab.org.uk for more details
Identifying the most appropriate uses of biomass to
ensure delivery of the greatest benefit is a key objective
of current research. This requires evaluation of biomass
and energy crops, conversion technologies, use of byproducts and the development of integrated
management systems. This research complements
efforts to ensure biomass products remain competitive
in a volatile market.

The key themes with associated topics will be:

As attention increasingly shifts towards deployment of
biomass in Europe, this conference provides a timely
opportunity to exchange ideas and foster closer
collaboration and mutual understanding to identify how
we can most effectively use biomass as one means of
reducing dependence on fossil fuels. The conference
provides an ideal forum for stakeholders to meet and
discuss future research.

Storage and drying, processing, development of
equipment, transport, densification, temporal and
spatial considerations.

The conference is being scheduled to coincide with the
conclusion of two EU funded Framework 7 projects.
Rokwood (http://www.rokwood.eu) is focused on the
future policy framework, R&D projects and international
co-operation for short rotation woody crops. LogistEC
(www.logistecproject.eu) aims to develop new or
improved logistics and supply chain technologies. In
addition, the conference is being co-sponsored by the
hub.

A final platform session will bring together aspects of the
three sessions in order to explore whole system and
lifecycle analyses, carbon balance, sustainability, social
context and economics.

• Production
Agronomy, crop selection, breeding, multifunctionality,
land and water use, ecosystem services and impacts.

• Supply Chain and Logistics

• Conversion and Utilisation
Feedstock composition and quality, conversion plant
performance and emissions, product diversification.

Invited speakers include Tim Volk, Gustaf Melin, Adam
Brown and Nilay Shah.

For up to date information on upcoming events visit: www.supergen-bioenergy.net/news-and-events
Or follow us on Twitter: @SUPERGENBioHub
For more information about anything within this newsletter contact Dr Laura O’Keefe (Laura.Okeefe@manchester.ac.uk)

Events and Opportunities

Marketplace
The Rokwood project supports cooperation
between six European research-driven
clusters in order to improve research and
technological development (RTD), market
uptake and to increase investments in
wooden biomass production and utilisation
schemes at regional level. The Rokwood
Marketplace helps you to find partners on
fuel and energy wood. If you work with the
production and use of wooden biomass from
short rotation plantations, and you are not
listed yet, you can register here:
www.rokwood.eu/register

If you require further information about these workshops,
please contact the event coordinator team at the European
Bioenergy Research Institute (EBRI) Aston University at eerabioenergy@aston.ac.uk
EERA Bioenergy: Your Partner in
Advanced Bioenergy Research

1 October UK (TBC)
2015

SP1: R&D Roadmaps for Biomass
12-13
Upgrading Technologies (Torrefaction, October
Pyrolysis, Hydrothermal Treatment)
2015
SP4: Land Use Aspects

Aston
University,
Birmingham

23 October Brussels,
2015
Belgium

Small Grant Fund
To date the SUPERGEN small grant fund has accepted
applications from any researcher on any topic area for
funding of up to £20,000. To ensure that this funding is
adequately addressing the key research challenges in
bioenergy we have made some changes to the operation
of the small grant fund. Proposals are still welcome on
any topic area and will be judged on merit and their fit
with the hub priorities but we have issued a list of
"priority areas“ (see below) which have been identified
by our industrial partners and advisory board:
•

The relation between domestic wood burning and air
Quality, with focus on emissions of particulates such as in
particular Black Carbon

•
•
•
•
•

Integration of technologies to achieve translation to
commercial realization
Linking the best of UK bioenergy research with
excellence overseas
Modelling approaches for assessment of “carbon debt”
Impact (social, economic, environmental) of bioenergy
development in developing countries
Student exchanges and utilization of facilities at other
institutes

If you have any other queries regarding the operation of
the small grant fund please let me know
(Laura.OKeefe@manchester.ac.uk).

Please save the date
The SUPERGEN Bioenergy Hub Annual Assembly will take place on Thursday 19th of November at Rothamsted
Research. More details on how to register will be posted on www.supergen-bioenergy.net shortly.

If you would like to feature in the next edition of the newsletter please email Laura.Okeefe@manchester.ac.uk

