
 

SUPERGEN Bioenergy Hub Leaders Consultation – Biomass Pre-

treatment, Hillsborough 26/10/17 

In the Hillsborough Bioenergy Consultation Event the primary themes 
discussed by attendees revolved around bioenergy pre-treatment 
processes. This ranged from highly specialist topics about how to further 
develop pre-treatment processes to ensure the production of consistent 
feedstocks for bioenergy; to discussions about how careful choice of 
biomass resources and conversion technologies may be mitigate the 
need for pre-treatment. Issues of policy and regulation were highlighted 
with respect to ensuring the ‘stability’ and environmental performance of 
supply chains. 

Bioenergy Stakeholders within discussion groups were particularly 
interested in seeing more research and new approaches to research 
around the following themes:  

 Processes relating to the pre and post-treatment of wet solid 
bioenergy feedstocks are in need of further research focus to help 
the UK AD sector expand. With specific further focus required on 
issues such as recovery of nutrients and valuable compounds from 
digestate and the storage of digestate. 

 A UK Biorefining Strategy needs to be developed to ensure that 
research continues to aid the development of technologies for 
creating higher value bio-chemicals, and that the most suitable 
types and sufficient levels of resource are available for these 
pathways.  

 Supply chain and stakeholder mapping analysis should start being 
increasingly applied to bioenergy research, in order to determine 
the current barriers to wider bioenergy sector expansion. It is 
important to understand type of policy/regulatory/economic 
environment that will be required to allow the future UK bioenergy 
sector to flourish, and the societal and behavioral barriers that need 
research focus.  

 There is much current focus on the bioenergy opportunities 
provided by waste feedstock. There are still many uncertainties 
about when a material is a waste and when it is a resource? Also 
what specific pre-treatment processes should be applied to specific 
types of biomass.  

 The wider economic, environmental and emissions benefits 
provided through the pre-treatment of different categories of 
biomass need to be increasingly highlighted. This being too often 
ignored or misunderstood by bioenergy specialist developing 
technologies and processes.  



 

Theme Brain Dump 

 Resource use efficiency 

 Education and capacity building  

 Policy and enabling 
Pre and post treatment of wet solids 

 Objectives and opportunities  

 Cost and performance of current and future technologies  

 Biorefinery flexibility  
 

COST AND PERFORMANCE OF CURRENT AND FUTURE 

TECHNOLOGIES  

Research project 

What cost and performance characteristics do current and future 

technologies need to have to meet specific targets going forward? 

 Lots going on  

 Lots at early stages 

 Take long time to get anywhere useful  

 Want to identify cost and performance characteristics needed to 
achieve to be useful  
 

Overarching themes/questions 

 If we combine bioenergy with CCS, is it affordable? 

 What technologies are the ‘winners’ of the future: focussing on 
medium TRLs, what characteristics for example for BECCS, GGR, 
and others?  

 Economic assessment of pre-treatment technologies  

 What are the relative energy costs of conversion technologies at 
various scales?  

 Torrefaction uniformity – energy consumption – quantify – control 
of quality  

 Pilot-scale/large-scale simulation of pre-treatment technologies 
(e.g. washing rigs) 

 For fuels: afex, acid, steam, ionic liquids,  

 Challenges: economics, cost of biomass, cost of enzymes 

 Listening days  

 What technologies are most appropriate for smaller scale (e.g. 
farm) to avoid biomass transport? 



 

 What is the variety and availability for residues and wastes? 
Appropriateness for different technologies? 
 

Objectives 

 Reduce the range of technological options – screen out things that 
are too expensive, too low on learning levels – ‘pick losers’ 

 Improve focus – what can work at reasonable specifications? 

 Magnify impact – bang for your buck  
 

Process/technical research  

 Objectives/key characteristics 

 Industry interest – collaborations  

 Experimentation  

 Streamline focus  

 TRL – identify possible technologies, screening, 
metrics/standards/criteria 

 

 

 



 

 

 

Target  

 Displace biomass in market?  

 Displace fossil fuel options? 

 GHG related? 

 Economic development – rural/urban/context 

 Sustainability  
 

 

 

 

 

 

 

 

 



 

RESOURCE USE EFFICIENCY 

Research project 

How can we improve our understanding of the geographic availability of 

resources to maximise the carbon and economic benefit thought 

understanding which pre-treatment approaches are more feasible and 

which are of limited promise (pointless) and how learning and innovation 

can improve performance? 

Overarching themes/questions 

 How do we deliver carbon savings cost effectively? 

 How do we adapt crops/supply chains/conversion technology to 
avoid need for pre-treatment? 

 What treatment technologies can ne sued to produce hydrogen 
fuel more cheaply? 

 Complexity vs. LCA  

 Scale? Distributed or centralised.  

 Field-based densification/torrefaction to dry densify biomass for 
transport for dispersed production.  
Supply chain ‘stability’ – political/social support and regulatory 
stability 

 Geographical opportunities or issues  

 Sustainable benefits need to be included with economic benefits 
 

PRE AND POST TREATMENT OF WET SOLIDS 

Research project 

Overarching themes/questions 

 What is the best possible feedstock that could be used for 
bioenergy production? 

 Pre-treatment for removal of PTEs prior to combustion and 
digestion pyrolysis/HTC 

 Consistent of feedstock for bioenergy 

 Conversion of raw biomass to achieve storage in the supply chain 

 Intensifying AD – reduce residence time and harness cavitation  

 Detoxification of pre-treated biomass 

 Utilising waste biomass to the fullest with the help of efficient pre-
treatment  



 

 Biorefineries pushing bioenergy production  

 Recalcitrant/contaminated feedstock to biogas production (HTC) 

 Recovery of valuable compounds 

 Recovery of nutrients from biomass digestate  

 Storage of digestate – risks to health? 

 How to deal with the end digestate? 

 Robustness of pre-treatment  

 Boilers able to take energy crops and handle nu-cereals – pre-
treatment options 

 Waste characterisation – speed and accuracy of CV and 
contaminants 

 Pre-treatment to open up LCB matrix – cavitation, thermal, synergy 
among different technologies  

 

 

 

 

 

 

 



 

BIOREFINERY FLEXIBILITY  

Research project 

Bioflex 

Overarching themes/questions 

 Can solid (lignin) residue from pre-treatment processes be clean 
enough for combustion in PF boilers? 

 Consistent fuel from waste? 

 Hydrothermal carbonisation (higher temperature 250) – process 
homogenises fuel, removes problematic metals, removes chlorine, 
makes fuel hydrophobic 

 Is it better to fractionate lignocelluloses and target best value from 
each stream? 

 Biorefinery – to cope with different feed stocks 

 Agri fuels have variable chemical composition – can cleaning/pre-
treatment processes adapt to this (fertiliser, weather conditions, 
soil type etc.)? 

 Scoping availability and location  

 Specification, engineering and integration  
 

Project timeline/objectives 

 Scope of feedstock availability and location  

 Variability on feedstock chemistry 

 Specification of feed stocks for processes  

 Pre-treatment and engineering options to fit feed stocks to 
specification (feedstock engineering) 

 Biorefinery integration  
 

Techno-economics 

Stakeholders 

 Drax 

 Government  

 Feedstock suppliers (especially if waste feed) 
 

 



 

Impact 

 Value lies in the data collected in one place and demonstration of 
good business (i.e. profit) 

 Robust biorefinery design more resistant to feedstock variability –
 techno-economic data to demonstrate this (for industry, research, 
policy makers) 

 

 

 

 



 

POLICY AND ENABLING 

EDUCATION AND CAPACITY BUILDING  

Research project 

Creating an environment in which bioenergy can flourish in in the UK 

Overarching themes/questions 

 Inform policy makers  

 Education – communications to general public/ consumers 

 Define the network and communications channels  

 Complicated network  

 Identify interventions needed – and who will do these  

 How we can then pursue that – what policies, industry, how to 
bring research into network – to create an area that is flourishing 

 Communication and networks 

 Politicians don’t have a clue – education  

 Public acceptance of biomass 

 Public acceptability of alternative fuel  

 How can other countries learn lessons from EU Member States 
about bioenergy governance?  

 How can we best deploy bioenergy technology in a way that 
involves the end user and producers of feed stock? 

 Land use in the UK with public perception  

 Educate people on fuel characteristics and types of fuels used for 
appropriate technologies  

 How can we build capacities of actors (incl. institutions) in the 
bioenergy systems to ensure efficiency and sustainability of the 
technology? 

 What is public awareness and perception of bioenergy and other 
renewables? 

 How to educate people (users, farmers) for an efficient use of 
bioenergy technologies (e.g. wood boilers)? 

 How to educate committees re. wood boilers?  

 Technology for different scales 

 Proving economics/sustainability/GHG/technological viability 

 Policy – input of reality 

 Informing and supporting policy development and implementation 

 Shaping know-how better (academia to industry) 

 Is using incentives or using penalties more effective to stimulate 
industry growth?  



 

 Change the different situations? 

 Engagement with lay public around biomass  

 Bioenergy trade between UK/EU/world 

 Communications – ideas, contacts, knowledge 

 CAB specialists working with wider supply chain/energy 
stakeholders 

 Industry consultation 

 Industry – academia… middle persons 

 Consequences of choices 

 Policy driving what resource is available for bioenergy 

 Fiscal support consistency 

 Policy disasters 

 Prioritising process based of performance – ‘winners’ 
 

Project timeline/objectives 

1. Define network and communication channels/barriers 
2. Identify where ‘interventions’ are needed 
3. Identify type of ‘interventions’ that are needed and who will do it  
4. Define how bioenergy system can fit into this for positive change  

 

Scales of behaviour change 

 Policy – fiscal mechanisms  

 Industry 

 Individual – bottom-up demand 
 

Stakeholders  

 Industry  

 Producers 

 NGOs 

 Researchers 

 Public/consumers 

 Policy makers 
 

 

 



 

OBJECTIVES AND OPPORTUNITIES  

Research project 

Development of specific pre-treatment tech to meet hub definition of key 

pathways  

Overarching themes/questions 

 How other activities feed into pre treatment  

 Development of functional specification  

 Incremental improvement? Or change?  

 Environmental and economic aspects of technology  

 Interfaces – biological, chemical, thermal – pre treatment process 

 Step change – flexible funding  

 What new opportunities does it open up?  

 Better systems models and better opportunities  

 Ideal fuel specifications for different conversion options and 
tailoring/innovating pre-treatment to achieve this 

 What is industry looking for? 

 What impact do ‘impurities’ have in conversion and use of 
bioenergy? 

 Pre-treatment role in BECCS 

 Improving existing commercial options? 

 What is the objective of the pre-treatment? Contamination 
removal? Or H&C more accessible? 

 Can big barriers be overcome with pre-treatment? Physical or 
chemical? 

 What drives what? Go to end and work back.  

 New technology = opportunity 

 Useful materials/metals recovery  

 Feasibility/cost/value/environmental benefits 

 Waste or not waste focussed? 

 What new feed stock are opened by pre-treatment? 

 Is there – and what is – the next generation of biomass (solid) 
energy densified fuel (after wood pellets)? 

 What new opportunities does our knowledge of pre-treatment open 
up? 

 How could biofuels help to improve combustion in vehicles for 
lower emissions? 

 Would oxygenated fuels be better for diesel vehicles? 



 

 Rather than make fuel fit the engine/appliance, why not make 
engine fit the optimised biofuel? 

 Future scenario planning and resilience of bioenergy solutions 
 

Project programme 

 WPII: input from Supergen vector  

 Get input from industry and commercial stakeholders 

 Pre-treatment: functional specification for selected pathways 

 What new opportunities does the knowledge delivered offer? 

 Added value attributes – biological, thermal, chemical, pre-
treatment interface 

 What technology delivers environmentally and economically?  
Incremental or innovative technology required? 

 Mid point review needed 

 Flex funding? 
 

Stakeholders 

 Industry 

 Traders 

 Brokers 

 Policy makers – system models of existing paths and new 
opportunities  

 

 

 

 

 

 

 

 

 

 



 

DISCUSSION: INTERNATIONAL DEVELOPMENT 

Hub – focused on UK but what do YOU think we could/should be 

doing in the international development space?  

Any particular programmes, partners, countries? 

Should we look to existing partners or new partners for new hub? 

 Small programme supporting agriculture in Africa – good because 
know-how can be shared as part of programme 

 2bn for renewable energy –World Bank?   

 Both these are about implementation/advice but not research – but 
Supergen could take part because need research/evaluation for 
both programmes  

 German (and some South American) programmes – export 
technologies into Africa  

 Setting up your own network – very difficult, nigh on impossible 

 Instead partner with an existing programme on the ground 

 Many programmes/interventions are well intentioned, but 
sometimes ‘incomplete’ 

 Local understanding is incredibly important – and what is the 
impact?  

 Philippines – policy to invest more in bioenergy 

 Government links to international institutions for expertise  

 Social science – we don’t want ‘good intentions’ – want to know 
real benefits and impacts 

 Philippines and Vietnam don’t have the capacity we do – potential 
knowledge exchange? 

 Not about simply dropping-in solutions – that won’t work 

 Learn from specific situations and from people there  

 Provide expertise from hub to empower local institutions 

 Growing local capacity until it reaches certain levels – then they 
can take it forward and innovate locally  

 Largest amount of funding from US goes to UK and Switzerland 

 No donations to Africa – because of a lack of trust 

 US sub-contract to UK agencies who then work in global south 
because far more trustworthy 

 Sharing, two-way exchange of knowledge – key – track record 
needed – Supergen has this  

 Impact investment dwarfs ODA – 25bn (up 1bn a year) – more 
relevant than ODA 



 

Funding: £5m  

£2.5m core research – 5 programme in 5 institutes  

£1.5 flexible funding  

£0.5m share network  

Ideas 

 Don't spend any on ODA as part of core proposal 

 Internationalisation, global development – bioenergy supply chains 
are international/have international impact – go for specific 
programmes but be aware of the impact that the UK has on other 
parts of the world  

 Difficult to effectively use the money unless specific 
site/technology deployed in certain place/as requested 

 Going through foreign budgets/programmes – at least government 
can keep track of it  

 Leverage work being done in Supergen – which aspect is 
applicable to different programmes? External links don't 
necessarily need extra funding. 

 

Other questions (unused in sessions) 

Environment 

 Emissions limits 

 Feed stock limits 

 Air quality  

 Understand net energy/carbon balance 

 Does pre-treatment open up more land remediation? 

 Can – and how does – pre-treatment help sustainability (e.g. 
recover of nutrient)? 

 How do the spatial patterns of the creation of feed stocks impact 
on the availability of inputs to the plant and how can that affect 
plant size? 

 How do we slow/stop dry matter loss in woodchip piles? 

 What is the future of woodchip drying? 

 Different effects of pre-treatment technologies for farming  

 How do we harvest SRC to reduce moisture content of woodchip? 

 Digestate and slurry management  
 



 

Economic 

 Value chain analysis 

 A pre-treatment that them need and makes money – i.e. make 
more economic and added value 

 Is there a value in the by-products from pre-treatment? 

 When does the cost of pre-treatment outweigh the benefits? 

 Useful materials/metals recovery from pre-processing waste 
streams? Feasibility, cost, environmental benefits 
 

Engineering 

 Sustainable fuel supply 

 Biological conversion 

 Combustion (all energy vectors) 

 Power generation  

 Scaling up technology – how to better? 

 Best and appropriate solutions/scale/application  

 Commercial companies’ databases   

 Secure supply chains 

 Consistency = specification 

 Fit for purpose technology  

 Matching technology to energy vector demand 
 

Global development 

 Holistic global policy 

 Developing world understanding of needs 
 

Pre-treatment 

 Which methods of pre-treatment can be useful for the following to 
get a good fuel for gasification to produce H2/synergy / MSW / 
refuse derived fuels (RDF) / waste wood? 

 How can feed stocks be pre-treated to alter characteristics to 
match different technologies?  

 What capacities can these pre-treatment methods be built to? 

 How can pre-treatment help deliver sufficient resource for 2050 
targets? 

 Overview of existing pre-treatment and scientific analysis of energy 
import and gains for follow up treatment 



 

 Extraction: Pre-treatment of pig/dairy slurry or at digestate stage 

 Best pre-treatment technology for advanced biofuels – cheaper 
and commercially deployable 

 How can we maximise the value of the fed stock to extract high 
value components? 

 Why have certain pre-treatment options fallen from favour? 
Economics? Not efficient? 

 Pelleting effect on biological fermentation properties – inhibitors 
etc.  

 HTC/HTL for extraction of cellulose/semi cellulose and/or 
disruption of cell walls for oil extraction  

 Removal through pre-treatment of inhibitory organic/inorganic 
compounds in AD/fermentation 

 Pre-treatments targeted at conversion process e.g. ash reduction 
for thermochem 

 Pre-treatment technologies that produce a solid fuel not a liquid 
fuel – turning into a refinery e.g. oil, diesel, lubricant oil etc. 

 Binder additives – none, ash binders/ use of oily carbon as a 
binder derived from biomass 

 

Waste feed stocks  

 Pre-treatment of waste feed stocks as well as clean e.g. spent 
grain fractionation? 

 Legislation on waste limiting technology development and 
implementation (policy) 

 When is a waste not a waste, but a resource?  

 Pre-treatment technologies that convert waste to fuel  
 

Market 

 Where are future demand markets for biomass and how would 
these affect supply to countries with existing demand? 

 How to make small-scale burners/boilers affordable? 
How can feed stock suppliers (farmers) try to meet the standard 
required for the type of fuel needed? 

 How do we mobilise public opinion? 
 

 



 

Potential futures 

 What are the potential environmental impacts of the large-scale 
deployment of BECCS? 

 What quantity is there globally of waste and residue feed stock? 

 Is there a market for pyrolysing ill livestock/male calves? 

 Growing energy crops on brownfield (urban) land.  

 What are the current challenges for biofuel upgrading? 

 Focus on commercial feasibility: future feed stock availability / 
locations and availability of equipment, skills etc. to implement 
process / future environmental regulation  

 Low energy? Emphasis should be on efficiency.  

 Hydrothermal requires high energy input but with efficient design, 
most of the energy an be recovered  
 

Computational modelling 

 Reactor choice/design for pyrolysis – fluidised bed trickle for 
upgradation 

 Computational modelling for optimisation of scale-up – CFD, CRE, 
multi-scale models 

 LULUCF in national and global energy modelling – what emission 
factors are appropriate for different feed stocks depending on 
provenance, type, etc.? 

 

Biogas intensification 

 Biogas potential  

 Torrefaction on cheaper, simpler supply chains 
 

Sustainable resources 

 Advice for industry on most appropriate technology for a particular 
biomass 

 How do we engage wit industry, understand industry priorities? 

 Scale-up integration  

 Land use of degraded land and remediation – globally and UK 
 

 

 



 

LCA/supply chain 

 Carbon footprint of all agricultural crops 

 The role of bioenergy in soil amendment in the face of climate 
change and soil acidification  

 

Process economics 

 Can bioenergy be cheaper that fossil fuels?  

 Need biorefineries 
 

Beyond the UK 

 Movement of waste feed stock across borders 

 Global communication between conversion technology 
manufacturers (removal of technical barriers) 

 

 

 

 

 

  

 

 

 


