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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.
It has been a busy few months for the SUPERGEN
Bioenergy hub. September saw many of our
partners gather in Brussels to join the Association of
Applied Biologist Biomass VI conference. There
was a very strong hub representation and a special
Professor Patricia Thornley open access edition of the journal “Food and
Energy Security” is being prepared based on some
SUPERGEN Bioenergy Hub Director
of the excellent keynote speeches.
In addition we had the first international emission conference in Leeds, which
saw delegates from many countries and backgrounds gather to focus on the
challenges of controlling airborne emissions from biomass combustion. There
was a particular focus on small scale combustion and the environmental and
health impacts of particulate emissions. This is a very important area, especially
given the small scale deployment being incentivized under the UK’s Renewable
Heat Incentive. Therefore we are in the process of preparing a hub report that
will synthesize knowledge around emission formation and control. To ensure
you get first sight of this, make sure you are signed up for the hub’s electronic
mailing list. In the meantime you can read a short report in this newsletter.
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November saw almost 100 people gather at Rothamsted Research in Harpenden
for the hub’s annual assembly. It provided a great opportunity to hear in depth
about the very diverse range of research going on at different hub partners and
to network between partners. That evening there was a poster session and you
can read more about the prize winning poster in this edition of the newsletter.
Straight after the assembly there was time for the SHARE network to hold their
own “myth busting” session and have a tour of Rothamsted Research . Carly
Whittaker and Bolaji Shemfe have completed their one year terms as chair and vice-chair respectively. But the
network will continue to thrive under the leadership of Becky Mawhood from Imperial College and Andrew Welfle
from The University of Manchester. SHARE is open to PhD students and early career researchers at all hub partners
and is a great career development opportunity for them. So if you know anyone who should be a member and is
not, please point them to our website where they can find out more and sign up!
Then at the start of December I travelled to Brazil to represent the hub’s research capabilities as part of a European
group brokering new research partnerships for the Horizon 2020 Brazilian bioenergy call. There was significant
interest in the hub and its partners and there will be a follow-up event in Brussels in the spring; still in good time for
the call which opens in June and closes in September. Those are just the highlights! There has also been an aviation
biofuels workshop, which will report in the new year and many of our research projects are now producing scientific
outputs. We share as many of these as possible via our website, so please visit www.supergen-bioenergy.net from
time to time to review these. But we can’t fit everything there so if you do have a particular query please feel free to
contact the hub manager Dr Laura O’ Keefe, who should be able to connect you with hub members and outputs.
All that remains is for me to wish you all a very happy Christmas,
Patricia
The SUPERGEN Bioenergy Hub is funded by the EPSRC, and forms part of the Research Council UK SUPERGEN programme.

SUPERGEN Bioenergy Hub Assembly

SUPERGEN Bioenergy Hub Annual Assembly 2015
19th November, Rothamsted Research
The 2015 SUPERGEN Bioenergy Hub assembly took place at the new conference facilities at Rothamsted
Research on the 19th of November. The full day event was attended by 97 people from academia, industry
and policy. The day was split into 6 different sessions: Bioenergy conversion systems; Catalysis in
bioenergy systems; Emissions; Ecosystem impacts; Sustainability of global bioenergy production; Policy
lessons – with over 22 presentations heard throughout the day. The event closed with a dedicated poster
session, drinks reception and conference dinner. Presentations will be available on the SUPERGEN website
in the new year.
The morning following the assembly, Dr Ian Shield from Rothamsted Research organised a tour of their
ongoing research and energy crops which was attended by the SUPERGEN Bioenergy Hub Advisory Board
and assembly delegates.

SUPERGEN Bioenergy Hub Assembly:
Poster Winner 2015

PRODUCTION OF BIO-COAL, FERTILIZERS AND CHEMICALS FROM BROWN
KELP USING HYDROTHERMAL CARBONISATION
Aidan Mark Smith* and A.B. Ross
This research has been funded by the EPSRC through the funding of Aidan Smith via the EPSRC Doctoral Training
Centre in Low Carbon Technologies (EP/G036608/1) and by European Regional Development Funding through the
BioRefine Project, recycling of inorganic chemicals from agro- and bio-industry waste streams.

For countries with extensive coastlines, such as the UK,
seaweed derived biofuels offer an extensive and largely
unutilised biofuel resource which does not compete with
agriculture or forestry for land and freshwater. With a
myriad of marine cultivation technologies now available
and a potential availability of 15-20 dry tonnes of
biomass per hectare per year, fuels derived from
seaweeds such as brown kelp could be a suitable route
to produce domestically produced biofuels in the UK.
The production of biofuels from seaweed is however
challenging. Simply combusting seaweed in a biomass
boiler or power station is largely unfeasible without pretreatment due to seaweeds unfavourable chemistry. The
high chlorine, high ash, high alkali metals content, high
moisture and low calorific value make seaweeds an
unattractive option for combustion, pyrolysis or
gasification due to the energy requirements in thermal
drying and unfavourable ash chemistry in terms of
slagging, fouling and corrosion. It is because of this
unfavourable chemistry that conversion of macroalgae
into biofuel has largely focused on the production of
biogas by anaerobic digestion (AD) but this route is also
not without challenges.
This research has shown that hydrothermal
carbonisation (HTC) could be an alternative processing
route to produce high quality biofuels from seaweeds.
HTC works by heating biomass in water at high
temperatures around 250°C and at pressures high
enough to keep water liquid. Under these conditions
water undergoes changes at the molecular level enabling
a series of chemical reactions which converts biomass
into a ‘coal-like’ fuel in a matter of hours in a similar way
to the production of coal in our rock strata over
hundreds of millennia and can be considered therefore
as accelerated coalification. In this investigation three

species of brown kelp; (i) Laminaria digitata (ii)
Laminaria hyperborea and (iii) Alaria esculenta have
been processed by HTC. HTC was shown to upgrade
kelp, with an initial energy content of approximately 10
MJ/kg (when dry), to a coal-like product with an energy
content of 22 MJ/kg(ar) to 25 MJ/kg(ar) depending on
the treatment severity. The results have also shown that
the highly unfavourable inorganic and heteroatom
chemistry which prevents combustion can be also be
overcome. During HTC, the problematic alkali metals and
chlorine, the main elements responsible for slagging and
fouling, are extracted from the bio-coal into the water
used in the reaction. Ash fusion testing of the bio-coal
has shown that the slagging propensity of the resulting
hydrochars was all but removed. Analysis of the process
waters have shown high concentrations of key plant
nutrients; potassium and phosphorus, along with lower
concentrations of calcium and magnesium, which can
feasibly be recovered. The process waters are also rich in
organic compounds including sugars and organic acids, a
number of which have high marketable values, when
separated, and can easily be converted to methane if the
process waters are further processed by anaerobic
digestion enhancing energy recovery.
The findings of this investigation have been submitted to the
journal Algal Research and should be available shortly. A more
detailed investigation into the influence HTC has on the fuels
ash chemistry for a range of feedstock is awaiting publication
in the Journal Fuel titled: Fate of inorganic material during
hydrothermal carbonisation of biomass: influence of feedstock
on combustion behaviour by A.M. Smith, S. Singh and A.B.
Ross.

Please contact Aidan for more details *pmams@leeds.ac.uk Energy Research Institute, University of Leeds, Leeds, UK.
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1st International Biomass Emissions Conference
14th and 15th September 2015
The University of Leeds hosted the 1st International Biomass Emissions
Conference in Sept 2015. An extensive range of topics were represented
including policy, feedstock effects; emissions measurement and control
at the small, medium and large scale; and implications of biomass use
on air quality and climate change. Specific issues were highlighted and
discussed such as those related to small domestic combustion linked to
urban air quality deterioration and limitations of the Renewable Heat
Incentive (RHI) implementation. Novel sources of bioenergy including
Energy from Wastes were presented.
The event was a great success, with over 60 delegates travelling
from as far afield as Denmark, Finland, Austria and New Zealand
to take part in the 2 day event. Presentations were given by
leading academics, industrial representatives and PhD
researchers. The presentations were well received by the
audience and resulted in many new networking contacts and
collaborations. This conference was sponsored by the SUPERGEN
Bioenergy Hub, the Aerosol Society and Energy Leeds.
For more details please contact Amanda.Lea-Langton@manchester.ac.uk

The University of Leeds are running the Energy from Biomass
Combustion CPD course on Monday 11 – Wednesday 13th of
January. The 2016 course has been developed to create a new 3
day programme that will give delegates a comprehensive
overview of energy from biomass combustion. This course
focuses mainly on biomass for electricity and heat.
This course will be of particular interest to:
- Process engineers and chemists new to the bioenergy field
- Regional developers wanting to obtain a technical perspective
on bioenergy
- Energy and environmental managers interested in utilising
bioenergy
- Process heat system designers interested in biomass as a heat
source
http://www.engineering.leeds.ac.uk/short-courses/environmental/energy-from-biomass-combustion/
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Dry Matter Losses and Greenhouse Gas Emissions from Outside
Storage of Short Rotation Coppice Willow Chip
Dr Carly Whittaker from Rothamsted Research recently published a paper in Bioenergy research
(co-authors: Nicola E. Yates, Stephen J. Powers, Tom Misselbrook & Ian Shield), she has provided
a summary of this below. If you have any questions about this work please contact Carly directly
– Carly.Whittaker@rothamsted.ac.uk

Short rotation coppice is conventionally cut in
winter to maximise potential re-growth in the
following growing season. Despite some systems
operating on wet wood in many cases it is
necessary to store the material. This is
conventionally done in outside heaps, which is low
cost and also allows the material to dry out during
storage. After building the piles, rapid temperature
increases are often observed, an indication of
microbial activity, and which is known to lead to
dry matter losses. It has been suggested that these
processes can lead to the rapid depletion of
oxygen, creating an anaerobic environment. As in
compost heaps, this is associated with production
of methane. This study examined the moisture
content changes, the dry matter (DM) losses and
the greenhouse gas (GHG) concentrations within
two short-rotation coppice (SRC) willow wood chip
storage heaps in the 2014 harvesting season.

Figure 1:Building the wood chip pile at
Rothamsted.

Figure 2: After 6 months of storage

The results of the study showed similar DM losses
in the core of both stacks, or 18% and 19% DM in
the East Midlands and Rothamsted heaps after 210
and 97 days storage, respectively. The Rothamsted
heap showed a whole-heap dry matter loss of 21%.
During this time the wood chips dried from 54 to

39% MC in the East Midlands heap and 50 to 43%
MC at Rothamsted, suggesting that the rate of
drying was poor. Although measurements from the
core suggested that the chips dried to around 25%
MC, the process of mixing the heap led to
incorporation of wet outer layers and hence the
average MC was higher in an average sample of
chip.
After establishment
of the heaps the
temperature
rose
rapidly (+60°C) and
this correlated with a
peak
in
carbon
dioxide
(CO2)
concentration within
the heap. Following
this a peak in
methane
(CH4)
concentration was
detected in both
heaps, though more
noticeably in the
East Midlands heap
Figure 3. Carbon dioxide and methane
emission peaks observed in the East
after around 55 days.
Midlands wood chip pile.
In both instances the peak CH4 concentration
occurred as CO2 concentrations dropped,
suggesting that after an active period of aerobic
decomposition in the first two months of storage,
the conditions in the heap became anaerobic. The
results from this study suggest that outside wood
chip storage is not an efficient method of storing
biomass. It is necessary to explore other methods
of harvesting SRC to minimise losses and optimise
land use efficiency.

The paper is Open Access and is available here: http://link.springer.com/article/10.1007/s12155-015-9686-y

SUPERGEN Bioenergy Small Grant Project

Bioenergy in Mozambique
Dr Nicola Favretto successfully applied to the SUPERGEN small grant fund. The project focused on bioenergy development
in Mozambique, and was a collaboration between the United Nations University in Canada, University College London, and
the University of Leeds. Here, Dr Julia Tomei (UCL), who undertook the fieldwork in Mozambique, summarises the
research.

In September 2015, the United Nations agreed on a
new agenda for global development. One of the
Sustainable Development Goals, SDG7, aims to
‘ensure access to affordable, reliable, sustainable
and modern energy for all’ by 2030’. One country
that may benefit from increased international focus
on resolving energy inequities is Mozambique.
Here, traditional forms of bioenergy, such as wood
and charcoal, continue to dominate the energy
matrix, and as much as 96% of the population rely
on traditional biomass to meet their energy needs.
It is not just in the countryside that traditional
biomass dominates. In cities, as much as 80% of
households rely on charcoal for their cooking and
heating needs. Demand for charcoal is a key driver
of deforestation, and charcoal used in the capital
city, Maputo, may come from as far as 500 km
away. According to FUNAE (the national fund for
rural electrification), 36 million sacks of charcoal
are sent to Maputo every year. As a result, the cost
of transporting charcoal has increased, and these
costs are passed directly to consumers – in the past
five years, charcoal has increased from around 350
to 1200 meticales per sack (USD 9.5 to 31). Many
households with limited incomes resort to buying
smaller amounts of charcoal - even though this
means they will pay more in the long run.
The promotion of improved cookstoves (ICS) is a
key component of government and donor
programmes.
Households
switching
from
rudimentary ‘three stone’ fires to more efficient
cookstoves means less fuel is used, resulting in
lower costs and improved family health. While

programmes to increase the use of ICS have met
with some successes, they still face considerable
barriers. Habits, norms and behaviours, cultural
preferences, financial barriers, and negative
experiences, all influence the adoption and
continued use of ICS.

In terms of other forms of bioenergy, the
Government of Mozambique has been pursuing
biofuels since 2004, but has so far met with little
success. Of the 37 biofuel-related projects that
applied for licenses between 2008 and 2014, only
five remain operational and all are in the initial pilot
phase. The reasons for the failure of biofuel
projects are complex and include, policy
uncertainty, claims about land grabs, inexperience
in feedstock cultivation, and difficulties in
commercialising biofuels.
The study highlighted that the theoretical potential
of bioenergy is not always realised in distinct social,
political, cultural and economic contexts. Further
research is required to identify and trial bioenergy
technologies in order to ensure they are
appropriate to meet energy and other needs.
Indeed, one significant outcome of this study will
be the development of a large research proposal,
which will build on this initial research.

For more information on the above, please contact: J.Tomei@ucl.co.uk

Spotlight on…Aston University

Computational Fluid Dynamics Modelling (CFD) and Experiment of a
Pilot Scale Circulating Fluidized Bed Gasifier (CFBG)
Paula Blanco and Xi Yu from Aston University have written a short piece on their work which is part of the SUPERGEN
Challenge project: Real time control of gasifiers to increase tolerance to biomass variety and reduce emissions.

One of the most used gasifiers’ designs for biomass
gasification has been the circulating fluidised bed gasifier
(CFBG). This specific design is popular as provides high
air velocities, excellent gas-solids interactions, and
uniform temperature within the bed. However one of
the restrictions related to biomass gasification is the
ability to process different types of biomass, due to their
different physicochemical properties. Another issue is
the lack of understanding of the emissions coming from
the biomass gasification process, mainly about tar
concentration in the exhaust stream.

Future work will study the heat transfer coefficient due
to temperature-dependent air properties, once this
parameter has been defined the next modelling step will
include biomass gasification using beech-wood and
miscanthus as feedstock. In parallel experimental work
will be carried out under similar process conditions.

The present research work aims to use a combined
modelling and experimental approach to initially study
the hydrodynamics associated with the solids
recirculation, and in a second stage to develop an
integral model able to predict diverse gasification
scenarios.
The model will be developed using CFD tool, and aims to
include both the riser and the downer of the reaction
system, as well as two cyclones, one located between
the riser and the downer, and the second cyclone
situated previous to the exhaust line. Once the
developed model has been validated using experimental
data, further gasification experiments will be undertaken
with the aim to identify the effects of varying the gas
velocity and feedstock into the gas composition and tar
concentration.
So far the hydrodynamics of a 12kg/h CFBG has been
stablished both using modelling and experimental data
which mainly includes details about the pressure
distribution through the system. Also the concentration
of solid particles up the riser and downer has been
correlated to different gas velocities, which helps to
understand gas-solids interaction for this particular
reactor (Figure 1). The developed model allows the
numerical prediction of solid holdup loops around a
CFBG system, which represents a novelty in the field.

Figure 1. Influence of gas velocity on solids distribution and
fluidization regime

By developing a through CFD model, the effects of
varying diverse operational parameters including, air
velocity, temperature, steam to biomass ratios (SBR),
etc., can be studied for its influence in the gasification
yield. Also the effects of modifying the gasifier’s design
(height, capacity, diameters, etc.) can be studied in order
to predict the effects within the biomass gasification
process.

If you would like more information please contact: Xi Yu (x.yu3@aston.ac.uk), and Paula Blanco (p.blanco-sanchez@aston.ac.uk)

NEWS

Elsevier Atlas paper Prize
Hub director Professor Patricia Thornley’s journal
paper, co-authored by Dr Paul Gilbert, Dr Simon
Shackley and Dr Jim Hammond, on “Maximizing the
greenhouse gas reductions from biomass: The role
of life cycle assessment” was selected from
thousands of recently published articles to be
awarded the Elsevier Atlas. Each month a single
Atlas article is selected from published research
from across Elsevier’s 1,800 journals by an external
advisory board. “Atlas articles showcase research
that can (or already has) significantly impact
people’s lives around the world and we hope that
bringing wider attention to this research will go
some
way
to
ensuring
its
successful
implementation”. The Altas Prize was awarded at
the University of Manchester on Thursday the 5th
November 2015.

For more information and to listen to an interview with
Patricia please visit:
https://www.elsevier.com/atlas/story/resources/inweighing-bioenergy,-it-pays-to-look-upstream

New SHARE Chair’s elected
A new Chair (Becky Mawhood) and Vice Chair (Andrew
Welfle) were elected at the recent SHARE Network
meeting at Rothamsted Research.
Becky is a Research Associate at the Centre for
Environmental Policy, Imperial College London.
Currently she is researching how agent-based models
can be used to inform UK bioenergy policy, with case
studies on energy crops and aviation biofuels. Becky
has previously worked on diverse renewable energy
policy issues, with a focus on the role of energy for
international development.
Andrew is a Research Associate at the Tyndall Centre for Climate Change Research from The
University of Manchester. His research focuses on biomass resource modelling, bioenergy scenarios,
the global trade of biomass trade for energy end uses, and the wider benefits and impacts of
bioenergy pathways. Andrew also has experience of lifecycle assessment and analysis of bioenergy
policy.
For more details on the SHARE network please see overleaf.

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

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.

Recent SHARE events
SHARE Network Meeting at Rothamsted Research
In November the SHARE Network held a researchers meeting
at Rothamsted Research following the SUPERGEN Bioenergy
Hub’s annual Assembly. The main session saw six
presentations from members of the SHARE Network, each
focused on different ‘bioenergy myths’, focusing on: the
importance of bio-chemicals, scale of combustion
technologies, carbon balance of bioenergy, the use of trees
for bioenergy, indirect land-use change and the influence of
bioenergy on food prices. A brief introduction was provided
for each of the topics, followed by facilitation of discussions
across the group.

A presentation was also provided to the group by a
representative from Elsevier. This focused on providing
information and advice for early career researchers aiming to
publish their work. The session ended with a guided tour of
Rothamsted Research’s site, with commentary describing the
ongoing bioenergy crop research.

Tour of Slough Heat and Power

On 25th November some of the SHARE network
went on a tour of Slough Heat and Power.
Slough is one of the UK’s largest dedicated
biomass plants (capacity 101MWe) and the UK’s
oldest power station – parts of the site date
back to 1920! SSE has recently been granted
permission to build a new multifuel CHP plant on
the site that will provide heat and electricity for
over 100,000 homes.

Upcoming SHARE events
Funding sandpit
Network meeting Glasgow
EUBCE gathering Amsterdam

Early 2016 (TBC)
5th-6th May
6th-10th June

If you would like to attend any of these events, please
contact rebecca.mawhood@ic.ac.uk).

Heads up!
We’ve got some exciting plans in the pipeline. Pencil these in your diary - full details to follow soon.

Funding sandpit
We will be running a sandpit in early 2016 for teams of SHARE members to compete for £50,000 of collaborative research
funding. Further details will be shown on the SUPERGEN Bioenergy Hub website when available.

Paper competition
The Hub are running a competition for early career researchers to produce a lay summary of their best Hub paper. The best
judged paper will win an iPad . The deadline will be in April.

EUBCE gathering
We’re planning a SHARE side-event at the European Biomass Conference and Exhibition (EUBCE) in June. The call for ‘late news’
abstracts is still open so it’s not too late to join in! See http://www.eubce.com/conference/call-for-papers-late-newsabstract.html. Please make sure to let Becky know if you’re planning to attend EUBCE.

There is a mailing list for the SHARE Network based at JISCmail (SHARE-NETWORK@jiscmail.ac.uk) for communication amongst
members – please contact rebecca.mawhood@ic.ac.uk if you would like to join.

Events and Opportunities

Get your research group registered in the DECC
Heat Evidence Directory!
To help DECC make better policy, through use of the knowledge and skills of academics, DECC are
currently compiling a directory of academics and research groups working on domestic, commercial and
industrial heat. Would you be willing to help point policy makers to relevant evidence; discuss your work
and their questions; be considered as a potential expert for short contracts or peer review; or to codesign future projects with policy impact? If you are and work on heat matters of policy relevance, you
should probably be in the directory. Register by emailing evidence1@DECC.gsi.gov.uk with the subject
line “DECC Heat Evidence Directory”. DECC will reply with instructions on what information is required.

Call for Papers
This major event will provide a platform for bioengineers and others to discuss the latest in research and industrial
application of all aspects of biochemical. Taking place every two years, ESBES will stimulate scientific advances in the
field and provides a platform for communication, education and interdisciplinary exchange. It also provides an
important conduit between industry and academia, fostering the cooperation between international bioengineers.
Papers are invited on the topics of:
Bio-based economy; biocatalysis and biotransformation; bioenergy, biofuels & renewables; biopharmaceuticals;
bioreactor engineering; single use bioreactors; biosensors and advanced analytical techniques for bioprocess
monitoring; cell and tissue engineering; continuous bioprocessing; downstream processing; high throughput
technologies in process development and monitoring; marine biotechnology, algae and photobiotechnology
modelling and control; nanobiotechnology; process analytical technologies and quality by design; protein and
enzyme stability; scale-up and scale-down; systems biotechnology and metabolic engineering.
Presentations will be available in both oral and poster format and authors are requested to nominate their
preference during the submission process.

Visit www.esbes2016.org for full details.

Upcoming Events

There are a number of external
events taking place in the 2016, for
regular updates on future events
both external and internal please
visit the events page on the
SUPERGEN website.
For more details please visit:
http://www.supergen-bioenergy.net/media/eps/supergen/EEF8Agenda-DS.pdf

IrBEA's 15th National Bioenergy
Conference will be on Wednesday 3
February 2016 at the Castleknock
Hotel and Country Club, Dublin 15.
IrBEA has a strong line up of speakers,
both
international
and
national, presenting industry models,
policy perspectives and investment
opportunities on biomass, biogas,
energy crops, etc. Hub director,
Professor Patricia Thornley will be
presenting
"Bioenergy
policy,
challenges
and
misconceptions"
during the policy session.
For more details and to register please
visit: https://www.eventbrite.ie/e/201
6-irbea-national-bioenergyconference-unleashing-irelandsbioenergy-potential-tickets19654397833

6- 9th March, Rotterdam
This conference will be a first of its kind and will highlight the
emergence of the research and innovation field, where we are today
and what needs to be done to develop an economically feasible, safe,
sustainable, and ecologically friendly biobased future. For more info
click here.

The SUPERGEN Bioenergy Hub stand will be at All Energy in
Glasgow in 2016. Please visit the stand for more
information about our latest research outputs.
We will be exhibiting
at the 24th European
Biomass Conference
and Exhibition in
Amsterdam this year.
At last year’s event
we distributed over
300 papers and
reports. We are
looking forward to
seeing many of you at
the event in June.

