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Monday 14 May 2018, 13:30
Biomass potentials in a changing climate, 1A0.1 AUDITORIUM 10

Consolidating the Current Knowledge Base of the Quantitative Biomass Potentials for European Energy
Supply

Short introductive summary:

Projections of the feasible domestic supply and demand for biomass-derived energy and heat range widely for
Europe in the mid- to long-term. In order to provide conversant insight towards the role of the bioenergy and its scale
for the region, it is vital to gain an overview of existing projections and realise the causes of variability. A firm,
guantitative understanding of the total domestic and imported biomass utilised in the EU affords an array of benefits,
from decision-making at the local level, to aiding in defining improved macro-scale, time-bound targets on bioenergy
obligations. More specifically this study reviews and analyses biomass potentials from (i) recent policy
documentation covering the EU region and at national level; (ii) resource- & demand-based bottom up assessments;
(i) projections from leading integrated assessment models under harmonised scenarios.

Presenter:  Steven MANDLEY, Utrecht University, Energy & Resources, Utrecht, THE NETHERLANDS

Presenter's biography:

Steven Mandley, MSc in Sustainable Development (energy & Resources), holds a position as PhD candidate at
Utrecht University(NL). The focus of his research is surrounding the development of the biobased economy in the
EU region.

Biographies and Short introductive summaries are supplied directly by presenters and are published here unedited

Co-authors:

S.J. Mandley, Utrecht University, Utrecht, THE NETHERLANDS
H.M. Junginger, Utrecht University, Utrecht, THE NETHERLANDS
B. Wicke, Utrecht University, Utrecht, THE NETHERLANDS

Session reference:  1A0.1.1
Subtopic: 1.1 Biomass potentials and biomass mobilisation
Topic: 1. BIOMASS RESOURCES
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Monday 14 May 2018, 13:30
Biomass potentials in a changing climate, 1A0.1 AUDITORIUM 10

Estimation and Geographic Distribution of Marginal Agricultural Lands in Spain with Bioenergy Potential

Short introductive summary:

The term marginal land is usually referred to lands with biophysical constraints and with low economic
competitiveness where farm margin of existing traditional agriculture has been below production costs. In Spain
there are around 17 million ha of crop land of which 10 million are rain-fed herbaceous crops land (80% winter
cereals). Biophysics factors like soil low organic matter content, low water retention and adverse climate conditions
determine low crop yield and, in conjunction with economic output/input farm ratios, the agricultural production
profitability of one area. The purpose is to identify areas where traditional food crops are not sustainable
economically and could be substituted by others for industrial use. The identified marginal areas are georeferenced
using the software ArcGIS. The results obtained indicate that the arable land estimates marginal is about 2 million
hectares, which is about 4% of the total Spanish surface. This data shows the valuable objective of this work,
identifying the areas in risk of abandonment in order to enhance them. This methodology can be a step ahead in the
development of tools for identification of marginal lands.

Presenter:  Carlos Sixto CIRIA RAMOS, CIEMAT, Biomasa Dpt., Lubia (Soria), SPAIN

Presenter's biography:

Agricultural Engineer at Lérida University. phD researcher in Energy Department of Centre for Energetic
Environmental and Technological Research (CIEMAT), Biomass Unit in the Centre for the Development of
Renewable Energy Sources (CEDER). Research activity is close to biomass production, economic,

Biographies and Short introductive summaries are supplied directly by presenters and are published here unedited

Co-authors:

C.S. Ciria, CEDER-Ciemat, Soria, SPAIN
J. Carrasco, CEDER-Ciemat, Soria, SPAIN
M. Sanz, CEDER-Ciemat, Soria, SPAIN

P. Ciria, CEDER-Ciemat, Soria, SPAIN

Session reference:  1A0.1.2
Subtopic: 1.1 Biomass potentials and biomass mobilisation
Topic: 1. BIOMASS RESOURCES
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Monday 14 May 2018, 13:30
Biomass potentials in a changing climate, 1A0.1 AUDITORIUM 10

Modelling the Potential Bioenergy Production from Agro-Forestry Crops and Residues in Angola

Short introductive summary:

Biomass is the major energy source in Angola contributing to 65% of the country’s primary energy supply and 80% of
Angolans rely on biomass for most of their energy needs, especially in rural areas. Nevertheless, in Angola, only
30% of the population has access to electricity, although Angola has extensive hydroelectric power resources that far
exceed its present needs and crude oil production in Angola ranks second in sub-Saharan Africa. An assessment of
the biomass resources potential for bioenergy in the province of Huila, in Angola, is being conducted. More
specifically, in the project, the amount and types of sustainable agroforest residues and dedicated crops to energy
and their provincial distribution is being determined. The preliminary analysis to the data shows that circa 500 000
tonnes of agroforest biomass could be collected and transformed into heat or energy carriers, such as bioethanol,
biobutanol, biodiesel, biogas and biohydrogen. The characteristics of the different agroforest residues are presented
in the study and different scenarios for the exploitation of this biomass are taken into account.

Presenter:  Fernando CATIVA, Faculdade de Ciéncias e Tecnologia, UNL, Departamento de Ciéncias e
Tecnologia da Biomas, Caparica, PORTUGAL

Presenter's biography:

PhD student in Bioenergy at Universidade NOVA de Lisboa
Biographies and Short introductive summaries are supplied directly by presenters and are published here unedited

Co-authors:

F. Cativa, FCT-NOVA, Caparica, PORTUGAL
A.L. Fernando, FCT-NOVA, Caparica, PORTUGAL

Session reference:  1A0.1.3
Subtopic: 1.1 Biomass potentials and biomass mobilisation
Topic: 1. BIOMASS RESOURCES
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Monday 14 May 2018, 13:30
Biomass potentials in a changing climate, 1A0.1 AUDITORIUM 10

Potential Effects of Global Warming on the Spatial Distribution and Productivity of Five Tree Species Used
in the Wood Energy Supply Chain in France for 2050

Short introductive summary:

The use of wood biomass for energy systems, in order to produce heat and/or electricity, represents around 40% of
the amount of renewable energy production in France. More than 6,000 wood-energy installations have been created
in France since the beginning of the 2000s for the collective and industrial energy production. The availability of the
wood resource for the short and mid-term is a key point to ensure the sustainability of combustion systems that are
built for a minimum life service of 25 to 30 years.

We propose here to assess the potential impact of climate change on the vegetation dynamics of five wood species
and the Net Primary Productivity (NPP) variation towards 2050. This prospective approach aims to assess the
sustainability of the wood energy sector at the scale of France. The results show a significant reduction of the
probability of occurrence of the most suitable areas for the development of Fagus silvatica L. (beech) in France
towards 2050. The results also underline that the wood resource located in plains and low altitude may produce less
biomass in 2050 than currently, which could affect the dynamic of the wood supply chain.

Presenter: Emmanuel GARBOLINO, Mines Paris-tech, CRC - Centre de Recherche sur les Risques et les
Crises, Sophia Antipolis, FRANCE

Presenter's biography:

Emmanuel Garbolino is an Assistant Professor, expert in the assessment of risk induced by climate change on
ecosystems and society. He has a scientific background in ecology (Master degree) and in geography (PhD and
Accreditation to supervise research - HDR.

Biographies and Short introductive summaries are supplied directly by presenters and are published here unedited

Co-authors:

E. Garbolino, MINES ParisTech / PSL Research University, Sophia Antipolis, FRANCE
W. Daniel, AgroParisTech, Paris, FRANCE
G. Hinojos Mendoza, Universidad Autonoma de Chihuahua, Chihuahua, MEXICO

Session reference:  1A0.1.4
Subtopic: 1.1 Biomass potentials and biomass mobilisation
Topic: 1. BIOMASS RESOURCES
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Monday 14 May 2018, 13:30
Biomass potentials in a changing climate, 1A0.1 AUDITORIUM 10

Impacts of Climate Change on Regional Bioenergy Feedstock Availabilities

Short introductive summary:

Bioenergy is expected to play a vital role in energy sector decarbonisation. Much discussion has centred on land and
water resource competition for bioenergy agriculture, however future resource availabilities are also affected by the
impacts of climate change on agricultural yields. This study assesses impacts of climate change on regional crop
feedstock availabilities in the context of future land-use scenarios combining food requirements, urban expansion
and conservation. Results of a gridded fuzzy-logic crop land suitability model and agricultural yields from literature
are combined with a set of land availability masks to determine future regional feedstock availabilities for scenarios
of climate change, biodiversity conservation and a number of socio-economic development pathways.

Presenter:  Jennifer CRONIN, University College London, Energy Institute, London, UNITED KINGDOM

Presenter's biography:

| graduated in 2010 with an MPhys in Physics, then worked for five years in renewable energy project development.
| am now in the third year of my PhD at the UCL Energy Institute, studying impacts of climate on bioenergy
resources and their role in long-term energy system decarbonisation.

Biographies and Short introductive summaries are supplied directly by presenters and are published here unedited

Co-authors:

J Cronin, UCL, London, UNITED KINGDOM
F Zabel, LMU, Munich, GERMANY

Session reference:  1A0.1.5
Subtopic: 1.1 Biomass potentials and biomass mobilisation
Topic: 1. BIOMASS RESOURCES
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Monday 14 May 2018, 13:30
New combustion technologies for a broad fuel spectrum, 2A0.2 AUDITORIUM 11+12

Co-Firing of Pelletized Cassava Rhizome and Eucalyptus Bark in a Fluidized Bed: Studies on the Effects of
Co-Firing Methods and Bed Material Type on the Combustor Performance and Time-Related Bed Behavior

Short introductive summary:

Cassava rhizome and eucalyptus bark are promising bioenergy resources in Thailand, both exhibiting a great energy
potential. However, elevated fuel-N and substantial proportion of potassium in cassava rhizome, as well as very high
moisture content in eucalyptus bark, make individual burning of these biomasses in direct combustion systems to be
problematic or even not feasible. In this work, the two biomasses were co-fired in a fluidized-bed combustor using
fuel staging and reburning methods, and alternative bed materials, to remediate the above-mentioned operational
problems. Both co-firing methods were found to affect the combustion and emission performances of the reactor, as
well as the bed physiochemical characteristics. Through the co-firing, NO emission from the reactor can be
noticeably reduced compared to firing pure cassava rhizome (a base fuel), the greater NO reduction being obtained
when using a reburning. With alternative bed materials (alumina sand or mixture of alumina and silica sand), the bed
agglomeration tendency in the reactor can be substantially reduced, compared to co-firing the selected fuels in a bed
of pure silica sand, ensuring a safe operation

Presenter:  Vladimir KUPRIANOV, Thammasat University, Sirindhorn International Institute of Technology,
Pathum Thani, THAILAND

Presenter's biography:

Prof. Vladimir Kuprianov received his doctoral degree from Moscow Power Engineering Institute. His research
expertise is related to combustion and emission control in fossil fuel-fired boilers and biomass-fuelled fluidized-bed
systems.

Biographies and Short introductive summaries are supplied directly by presenters and are published here unedited

Co-authors:

C. Se, Sirindhorn International Institute of Technology, Thammasat University, Pathum Thani, THAILAND
P. Ninduangdee, Phetchaburi Rajabhat University, Phetchaburi, THAILAND
V.I. Kuprianov, Sirindhorn International Institute of Technology, Thammasat University, Pathum Thani, THAILAND

Session reference:  2A0.2.1
Subtopic: 2.2 Biomass and bioliquids combustion for small and medium scale applications
Topic: 2. BIOMASS CONVERSION TECHNOLOGIES FOR HEATING, COOLING AND ELECTRICITY
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Monday 14 May 2018, 13:30
New combustion technologies for a broad fuel spectrum, 2A0.2 AUDITORIUM 11+12

Utilization of Various Non-Woody Biomass Fuels in an Innovative Multi-Fuel Combustion Concept

Short introductive summary:

The efficient exploitation of resources, also of renewable energies, is important for the climate and the reliability of
supply. Particularly in Austria biomass fuels significantly contribute to energy supply. Within the wide range of
biomass raw materials, fuel properties can vary widely and thus considerably affect the combustion behavior in
small-scale appliances in terms of slagging behavior, efficiency, or the release of particulate matter as well as
nitrogen oxide emissions. Since it is no option to develop technologies for particular fuels, technologies need to be
flexibly adjustable to different fuel qualities. In this work, combustion tests were conducted utilizing a wide range of
biomass fuels (e.g. short rotation coppice, miscanthus, bamboo, corncobs, hay, grain mill residues) in an innovative
combustion concept (i.e. the patented screw burner technology). Results showed a significant influence of particular
technological aspects on the applicability of different biomass fuels.

Presenter:  Sabine FELDMEIER, Bioenergy2020+, Graz, AUSTRIA

Presenter's biography:

Research Associate since 2010:

2010 - 2011: Biomass gasification (characterization of fuels and residues, practical lab tests, field tests)
2012 - now: Small-scale biomass combustion (practical tests, data evaluation)

Biographies and Short introductive summaries are supplied directly by presenters and are published here unedited

Co-authors:

S. Feldmeier, BIOENERGY2020+ GmbH, Wieselburg, AUSTRIA

E. Wopienka, BIOENERGY2020+ GmbH, Wieselburg, AUSTRIA

M. Schwarz, BIOENERGY2020+ GmbH, Wieselburg, AUSTRIA

C. Pfeifer, University of Natural Resources and Life Sciences, Vienna, AUSTRIA

Session reference:  2A0.2.2
Subtopic: 2.2 Biomass and bioliquids combustion for small and medium scale applications
Topic: 2. BIOMASS CONVERSION TECHNOLOGIES FOR HEATING, COOLING AND ELECTRICITY
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Monday 14 May 2018, 13:30
New combustion technologies for a broad fuel spectrum, 2A0.2 AUDITORIUM 11+12

Characterisation, Testing and Modelling of a Variety of Pulverised Biomass Fuels Burnt in an Axially Air
Staged Swirl-Stabilised Test Burner for an Industrial Heating Application

Short introductive summary:

An air staged, swirl-stabilised, test burner was developed to investigate pulverised solid fuel combustion for industrial
heating. In parallel, a CFD model was set up and validated to support the design and optimisation of new test
burners and to aid in the interpretation of results. This model evolved from an Eulerian/Lagrangian model developed
to predict pulverised coal combustion. A detailed characterisation of fuel properties was carried out using a variety
of methods on a number of different types of pulverised biomass fuels including hard and soft woods, waste material
from lumber mills, urban tree trimmings, etc. Several of these biomass fuels were pre-treated using torrefaction.
Testing was performed, including a variation of air to fuel ratio and air flow split between the primary and secondary
air stages. Predicted NOx emissions agreed well with measured values. CO emissions were found to be
significantly underpredicted, but trends agreed fairly well with most measurements. The impact of fuel properties
(particle size distribution, elemental composition and influence of torrefaction) on emissions performance could be
quantified.

Presenter:  Timothy GRIFFIN, University of Applied Sciences, Northwestern Switzerland, Institute of Biomass
and Resource Efficiency, Windisch, SWITZERLAND

Presenter's biography:

Bachelor, Master and PhD degrees in chemical engineering. 15 years of experience at ABB and Alstom corporate
research centers. Since 2005 professor of thermal energy technology at University of Applied Sciences,
Northwestern Switzerland, FHNW.

Biographies and Short introductive summaries are supplied directly by presenters and are published here unedited

Co-authors:

E. G. Engelbrecht, FHNW, Windisch, SWITZERLAND
D. Winkler, FHNW, Windisch, SWITZERLAND

R Haymoz, FHNW, Windisch, SWITZERLAND

A. Marrella, FHNW, Windisch, SWITZERLAND

J.-M. Kaiser, FHNW, Windisch, SWITZERLAND

T. Griffin, FHNW, Windisch, SWITZERLAND

D. Weiss, FHNW, Windisch, SWITZERLAND

Session reference:  2A0.2.3
Subtopic: 2.2 Biomass and bioliquids combustion for small and medium scale applications
Topic: 2. BIOMASS CONVERSION TECHNOLOGIES FOR HEATING, COOLING AND ELECTRICITY
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Monday 14 May 2018, 13:30
New combustion technologies for a broad fuel spectrum, 2A0.2 AUDITORIUM 11+12

Investigation on Syngas Assisted Combustion for Low Emission Operation in Gas Burner

Short introductive summary:

The EU is tightening the requirements of environmental protection due to climate change and requires to increase
the energy efficiency and to reduce environmental impacts. One of the emissions reduction ways is a usage of lean
combustion for gas burners in industrial boilers. However, the combustion of lean air-fuel mixture causes the flame
instability or abruption, which can lead to formation of thermo-acoustic waves causing vibrations or sudden pressure
variations in the combustion system. Also it shortens the lifetime of the combustion system, increase the operational
costs and limits the development of low-emission system. These disadvantages force intensive search for innovative
solutions to stabilize flame. One of these is co-combustion with syngas obtained by biomass gasification. The
hydrogen rich syngas advances the gas mixture ignition and extends the flammability limits, thus ensuring the flame
stability and burning the fuel with higher excess of air, the flame temperature decreases leading to the decrease in
NOXx generation. Also co-combustion with syngas expands the spectrum of renewable fuel usage.

Presenter:  Rolandas PAULAUSKAS, Lithuanian Energy Institute, Laboratory of combustion processes,
Kaunas, LITHUANIA

Presenter's biography:

In 2017 | completed my PhD on the investigation of pelletized biomass thermal deformations during pyrolysis at at
Lithuanian Energy Institute. | am currently working as research associate in Laboratory of Combustion Processes at
Lithuanian Energy Institute.
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Understanding the Effects of Nozzle Design and Spray Characteristics for Optimizing Pyrolysis Liquid
Biofuel Ignition and Combustion

Short introductive summary:

This paper examines how nozzle design and spray characteristics influence the combustion and emissions of a pure
pyrolysis liquid biofuel (PLB) flame in a 10kW, insulated, swirl burner using an internally mixed air-blast nozzle. PLB
(also called bio-oil or pyrolysis oil) is a carbon-neutral fuel made from waste wood, but its properties and water
content make efficient combustion challenging. First, atomization trends were examined with distilled water to
elucidate the critical parameters and design aspects that most strongly influence atomization and to determination
the nozzle's primary atomization mechanism(s). With this information, combustion experiments studied how carbon
monoxide (CO), nitric oxide (NO), carbonaceous residue, flame stability and coking were influenced by the nozzle’s
mixing chamber diameter and outlet number/diameter, angle and total area in order to optimize the design of the
nozzle. Ultimately, an optimized nozzle was designed that achieved a self-sustaining PLB flame with good stability,
low emissions and low coking. In addition, it successfully operated under "cold-start" conditions and at steady-state
conditions did not require a pilot flame

Presenter:  Murray THOMSON, University of Toronto, Mechanical and Industrial Engineering, Toronto,
CANADA

Presenter's biography:
Dr. Murray Thomson is a Professor in the Department of Mechanical & Industrial Engineering at the University of
Toronto where he is the Director of the Combustion Research Laboratory.
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Supercritical Methanolysis of Waste Cooking Oil for Biodiesel Production: Experimental Assessment for
Evaluating the Effect of Free Fatty Acids Content

Short introductive summary:

In this study, high acid value waste cooking oil (WCO) has been assessed for biodiesel production using
supercritical methanol. A comparative analysis between two different WCOs with dissimilar total acid number (TAN)
has been conducted to analyse the effect of free fatty acids (FFA) content on biodiesel production efficiency.

Presenter:  Omar ABOELAZAYEM, London South Bank University, Chemical Engineering, London, UNITED
KINGDOM

Presenter's biography:

Omar Aboelazayem is a PhD Student at the Department of Chemical and Petroleum Engineering, London South
Bank University University. His main fields of interest include biofuels production, biorefineries, bioenergy and
process simulation & integration
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Potential of Nitratireductor Sp. OM-1 to Produce More Short-Chain Esters and Less Excess Sludge during
Wastewater Treatment

Short introductive summary:

Nitratireductor sp. strain OM-1 can convert VFASs into short-chain ester.
Likewise methane fermentation, bio-oil production derived from organic wastes will be proposed using strain OM-1.

Presenter:  Yoshiko OKAMURA, Hiroshima University, AdSM, Higashi-Hiroshima, JAPAN

Presenter's biography:
Associate Professor of Hiroshima University.
Research interests are marine biotechnology, biomineralization, microbial genome and oil production.
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Reduction of Greenhouse Gas Emissions In Biomass Production by Using Plant Oil Fuel in Tractors

Short introductive summary:

The use of fossil diesel fuel in tractors considerably contributes to greenhouse gas (GHG) emissions when
producing food or biomass feedstock. Regionally produced plant oil fuels may be an alternative for the agricultural
sector with a bunch of ecological benefits. It is the purpose of this paper to show the state of the art of pure rapeseed
oil operated tractors and their GHG reduction potential. 19 plant oil operated tractors have proved full suitability in
everyday use for more than 50,000 operating hours altogether. About 500,000 | of fossil diesel was saved. With
rapeseed oil fuel from decentral production GHG reduction of up to 91 % compared to diesel can be achieved.
Already today, plant oil fuelled tractors could play an important role within cost-effective decarbonisation strategies of
the agricultural sector.

Presenter:  Klaus THUNEKE, Technology and Support Centre in the Centre of Excellence for Renewable
Resources, Liquid Biofuels, Biolubricants and Process Materials, Straubing, GERMANY

Presenter's biography:

Dr. Klaus Thuneke

Senior research associate

Employer: Technology and Support Centre, Straubing, Germany

Department: Liquid Biofuels, Biolubricants and Process Materials

Responsibilty: Deputy manager of department and project management biofuels
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Waste Office Paper: a Potential Biorefinery Feedstock for Microbial Lipids for Biodiesel Production

Short introductive summary:

| am Anu sadasivan Nair,doing my Ph.D in Sultan Qaboos University, Muscat, Oman.l am working in the area of
microbial lipids for biodiesel production from waste paper

Presenter:  Anu SADASIVAN NAIR, Sultan Qaboos university, Biology, Muscat, OMAN

Presenter's biography:
| am Anu Sadasivan Nair,PhD scholar in Sultan Qaboos university,Al-Khoud,Muscat Oman.
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Alternative Jet Fuel Production from Tropical Biomass Resources

Short introductive summary:

Results of a review of biomass feedstocks available in the tropics are presented. Oil expressed from Millettia
pinnata (common name pongamia) seeds was characterized for relevant fuel properties.

Presenter:  Scott TURN, University of Hawaii, Hawaii Natural Energy Institute, Honolulu, USA

Presenter's biography:

Scott Turn is a Researcher on the faculty of the Hawaii Natural Energy Institute at the University of Hawaii. Research
interests include biomass resource assessment, feedstock processing and characterization, thermochemical
conversion, hot gas cleaning, fuel reforming, and biofuel properties.
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Optimizing Biomass Utilization - The Consumption of Imported Wood Pellets in New Demand Sectors to
Support the Dutch Bio-Based Economy

Short introductive summary:

The traditional demand for imported wood pellets of large electricity producers in the Netherlands is expected to
diminish once existing subsidy schemes will be abolished. The need to replace fossil fuels by biomass in order to
meet renewable energy targets, combined with the opportunity to utilize existing supply chains, creates a need to
explore the use of solid biomass in other markets. This study will point out potential transition routes to utilize the
available solid biomass by analyzing the costs and GHG emissions of white wood pellet and torrefied pellet supply
chains, and combining this with an analysis of end user requirements.

Presenter:  Lotte VISSER, Utrecht University, Copernicus Institute - Energy & Resources, Utrecht, THE
NETHERLANDS

Presenter's biography:

Lotte Visser is currently working as a PhD candidate at the Copernicus Institute at Utrecht University. Her research
examines supply chain costs of lignocellulosic feedstocks and focuses on logistics costs and supply chain
optimization strategies.
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A Successful Effort to Create Biobased Technology Commercialization Policy in the US State of Minnesota

Short introductive summary:

The Bioeconomy Coalition of Minnesota is a unique state-based effort to accelerate commercialization of critical
biobased technologies. The Coalition was launched in 2012 to address opportunities and deficiencies in the state.
Although Minnesota led the USA in developing a first generation corn ethanol industry in the 1980s and 1990s, the
state was falling behind in commercializing next generation technologies. The Coalition’s first priority was to create
state policy incentives to attract commercial-scale projects. After three years of effort the Minnesota Bioincentive
program passed the state legislature in 2015. This program offers performance-based incentives for production of
advanced biofuels, biobased chemicals, and biomass thermal energy. Having been in place for two years, the
program is showing results. Types of projects in the development pipeline include gasification and pyrolysis of
forestry residues, corn kernel fiber cellulosic ethanol, renewable natural gas and advanced biofuels from municipal
solid waste. The Coalition’s approach has demonstrated that a multi-stakeholder coalition can lead to new policy and
accelerate commercial deployment of new technology.

Presenter:  Brendan JORDAN, Great Plains Institute, Minneapolis, USA

Presenter's biography:
Brendan Jordan has 14 years of experience leading biomass technology commercialization initiatives. He is an
experienced facilitator, policy advocate, analyst, and project manager.
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Competition for Biomass Trade to Meet Global and National Emission Targets for Below 2 °C Trajectories

Short introductive summary:

The burgeoning trade in bioenergy commodities has led some countries to make broad assumptions about the
availability of imports in the future, but there is a lack of evidence to justify these assumptions.

We use a global integrated assessment model (IAM) to explore the potential breadth of bioenergy trade in future
scenarios consistent with meeting the well below 2 °C target agreed at COP 21 in Paris. We evaluate the model
using a comparison of existing trade from detailed country level assessments, and then compare the assumed
availability of imports in national strategies against modelled projections from scenarios in which there is a
competitive global biomass market.

We show that a substantial increase in global bioenergy consumption to meet the Paris target would likely be
accompanied by an increase in traded bioenergy commodities. Biomass rather than biofuel trade dominates in the
long term in our scenarios, despite biomass having a lower energy density. In a case study, we conclude that the
UK bioenergy strategy makes overly pessimistic assumptions about the availability of imports in the future that could
unnecessarily impede the development of biofuel industries.

Presenter:  Paul DODDS, University College London, UCL Energy Institute, London, UNITED KINGDOM

Presenter's biography:

Paul Dodds is Senior Lecturer in Energy Systems at UCL in London. His research explores how different
technologies might contribute to energy system transitions in the future. His projects span energy storage, hydrogen
and bioenergy, and cut across engineering, environment and policy issues.
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Operating Environment for Small-Scale Biomass-Based CHP Production in Finland

Short introductive summary:

The aim of this paper is to introduce the operating environment for biomass-based CHP units in Finland and conduct
a comparative analysis in some other countries.

Presenter:  Antti KARHUNEN, Lappeenranta University of Technology, LUT Energy, Lappeenranta, FINLAND

Presenter's biography:
Antti Karhunen, M. Sc. (eng.), works as a projects researcher at Lappeenranta University of Technology. His main
research subjects are biomass availability and utilization, and analyzes concerning regional and national energy

supply.
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A Village-Based Integrated Biorefinery Model for Rural Areas

Short introductive summary:

In this work, it is introduced the integrated village-based biorefinery concept (“VBB”), that aims to apply the biomass
valorisation concept in biorefineries to small-scale villages (500 - 2000 inhabitants).

This concept is based on four modules: a) biomass production and residue collection, b) anaerobic digestion and
biogas upgrade to biomethane, c) microalgae cultivation for advanced wastewater treatment and d) CHP production;
creating synergies between process streams.

Presenter:  Bartha SANDOR, Cercetare Silox, BIO C-Romania, Sf. Gheorghe, ROMANIA

Presenter's biography:

Bartha Séandor is “Senior Research engineer”, an expert at the Green Energy Association —(Phonix and BET
HR2020 project partner with ESEA- BIO-C), and member of the Green energy Biomass Cluster Sf. Gheorghe
Romania, that functioning within Association of the Small and Medium Size Enterprises.
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European Steel Industry and Emission Reductions by 2020, 2030 and 2050 - The Role of Bioenergy and
Carbon Capture and Storage

Short introductive summary:

The EU climate strategies and targets for 2020, 2030 and 2050 call for decarbonisation of industrial processes, and
iron and steel production is amongst the most emission-intensive ones. The 30 operating integrated steel plants
(which produce steel via a blast furnace-basic oxygen furnace route) consume nearly 18 % of all European coal and
bioenergy together with Carbon Capture and Storage (CCS) are main strategies for decarbonisation of this industry.

This study uses the techno-economic BeWhere model to optimise biomass resources for the integrated steel plants,
whilst also considering biomass demand from existing industries. Apart from the biomass aspect, the model also
takes into the account the proposed CO2 pipeline network and CO2 storage locations. The research enhances the
understanding of the role of bioenergy in emission targets set for iron and steel and advise on the best use of
biomass in Europe.

Presenter:  Hana MANDOVA, University of Leeds, School of Chemical and Process Engineering, Leeds,
UNITED KINGDOM

Presenter's biography:

Hana Mandova is a PhD researcher at the University of Leeds, part of the Bioenergy Centre for Doctoral Training.
Her background is in Mathematics and focus of her PhD work is on optimising the use of biomass for heavy
emission and energy-intensive industries, such as iron and steel.
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Replacing Traditional Biomass for Biogas in Rural Communities in Nepal: Lessons Learned from the
Chinese Model

Short introductive summary:

This paper investigates the possibility of replacing traditional biomass in rural communities in Nepal with the more
sustainable option of biogas produced using household biogas digesters. One example of the success of such a
scheme is in China, where biogas digesters have already extensively replaced traditional biomass. Using biogas
produced from household biogas digesters has many benefits in comparison to traditional biomass for the purposes
of cooking. Household digesters can operate exclusively on livestock manure, agricultural residue, or household
waste, resulting in an improvement in sanitation for the communities that use them. Our results show that the
Nepalese biogas program can take some inspiration from that of the Chinese, but the organisations in charge must
proceed with caution. Household biogas has the potential of being a vital tool in improving the quality of life in rural
areas and transitioning the country into using an improved, centralised energy system. This could give Nepal the
means to develop its access to clean cooking fuel.

Presenter:  Lydia JOWITT, Oxford University, Oxford, UNITED KINGDOM

Presenter's biography:

| am in the penultimate year of my undergraduate degree, studying Physics at the University of Oxford. Last
summer, | spent two months at the University of Sao Paulo at the Institute of Energy and Environment, researching
the feasibility of the Chinese biogas model being implemented in Nepal.
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Technical and Economic Barriers to Produce Biofuels from the Forests: a Case-By-Case Study in Mexico

Short introductive summary:

This research assesses the viability to produce charcoal, woodchip, bark, pellet, sawdust, firewood and mill-site
generated wood waste as forest biofuels (FB) in the forest industries of Mexico. The purpose is to identify the
barriers to production of FB with direct information from the enterprises, providing with first-hand data to decision
makers. This is the first study that collects data from the current situation in the country, estimating the feasibility in
real time, within the current technological status, technical knowledge and costs and prices at a glance.

Presenter:  Daniel COHEN SALGADO, National Autonomous University of Mexico, Institute of Research in
Ecosystems and Sustainability- Bioenergy Lab, Morelia, Michoacan, MEXICO

Presenter's biography:

Received a bachelor's degree in Environmental Sciences from UNAM and a MSc in Environmental Policy and
Regulation at LSE. | am currently working as a research assistant for a national project in bioenergy, delving into
barriers to the use of forest resources as renewable energy in Mexico.
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The Creation of Bioenergy Villages in Southeastern Europe - Results from The Biovill Project in Macedonia
and Slovenia

Short introductive summary:

The objective of the EU Horizon 2020 funded project BioVill is to support the development of regional bioenergy
concepts and the establishment of bioenergy villages in Croatia, Macedonia, Romania, Serbia and Slovenia. This will
be achieved by identifying suitable biomass value chains according to local and regional needs and transferring
existing experiences gained in Austria, Germany and other European countries to the South-Eastern European
partners. Thereby, the market uptake of domestic bioenergy supply chains will be increased and the role of locally
produced biomass as a main source of energy supply and added value for the local and regional economy will be
strengthened. Core activities of the project focus on supporting the seven selected target villages on their way to
become bioenergy villages.

Presenter:  Dominik RUTZ, WIP Renewable Energies, Unit Bioenergy & Bioeconomy, Minchen, GERMANY

Presenter's biography:

Dominik Rutz is a Senior Project Manager at WIP Renewable Energies ( www.wip-munich.de) since 2005. He
graduated in Environmental Science (Dipl.-Ing.) and Consumer Science (M.Sc.). His main field of experience
includes the technical and non-technical analysis of bioenergy and its supporting policies in developing countries and
emerging economies worldwide. He is coordinator of several EU funded projects.
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Development Pathways for the Bioeconomy: Policies, Institutions and Governance

Short introductive summary:
see Explanatory material

presenter:  Francis X. JOHNSON, Stockholm Environment Institute, Stockholm, SWEDEN

Presenter's biography:
Francis X. Johnson has more than twenty years of experience in economic and environmental analysis of renewable
energy policies, bioenergy strategies, climate mitigation, and energy efficiency.
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Alternative Methods to Kosovo’s Cancerous Energy Source - How Can Kosovo Re-Utilize its Lignite and
Mitigate Dependency via Green Energy Techniques

Short introductive summary:

Kosovo's biggest energy asset is also a detrimental cause of harm to the young country- lignite coal. The energy
source is the dirtiest, and least efficient, out of all in the coal category. Ever since Kosovo declared independence in
2008, and even prior, Kosovo has experienced serious problems relating to air quality, municipal waste
management, and water pollution. Kosovo possesses the fifth largest global reserves of lignite coal, the dirtiest form
of coal. The “dirty coal” produces more than 98% of electricity in Kosovo that is fueled by two Soviet built, decades
old, power plants, located less than 10 kilometers from the center of Prishtina. This creates a myriad of social and
environmental problems for the young country.

Additionally, as a supplemental technique, Kosovo should re-utilize its lignite via “green” energy utilization
techniques, such as but not limited to coalbed methane extraction (CBM), coal gasification etc. The past decade has
seen lignite-dependent countries such as China, India, and Australia use such techniques successfully and the same
energy model should be investigated by the Kosovo government.

Presenter: Besmir BURANAJ HOXHA, Petro Fluids, Houston, USA

Presenter's biography:

Besmir is a Sr. Research Scientist

at the University of Texas at Austin that specializes in

Drilling Fluids, Fluids Automation, and Rock Mechanics.

He holds a degree in Chemistry/Engineering and a Masters in Operations Research.
Additionally, he is a Sr. Technical Adviser at Petro Fluids.
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To Be or Not to Be a Biobased Commodity

Short introductive summary:

We argue that the existence of a limited number of defined lignocellulosic biomass commodities will lower
transaction costs and will benefit both producers and users of biomass. Machines for commodity production,
transport and conversion can be standardized, as well as contracting, and insurance. This will also allow small
biomass producers to enter the market even if they are individually too small to engage in supply contracts with large
users. We define what a biomass commaodity is and why there is a real need to develop these commodities in order
for the biobased economy to really take off.

presenter:  Wolter ELBERSEN, Wageningen Research, Food and Biobased Products Dpt., Wageningen, THE
NETHERLANDS

Presenter's biography:

Wolter Elbersen (1964) is a biomass and bioenergy expert working at Food & Biobased Research of Wageningen
University and Research. He has more than 20 years of working experience in bioenergy, biomass production,
biomass crops, by-product and waste valorisation and biomass chain development and assessment. In recent years
he has contributed or coordinated projects in The Netherlands, EU and abroad (Brazil, Ukraine, Turkey, Suriname,
Colombia, and Mozambique). He is a member of the Dutch Commission on Biomass Sustainability and organiser of
professional biomass courses for industry and policy makers in The Netherlands.
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Performance Evaluation of Commercial Sanitary Napkin Incinerator

Short introductive summary:

Biomass as a fiber is used in several industries as an input material as in the case of paper, cloth, absorbents, etc.
Sanitary napkins and diapers form a significant part and their disposal is an issue of concern. While there are
well-established guidelines regarding the bio-medical, MSW and hazardous waste incinerators, there are no
well-defined guidelines for sanitary napkin incinerators. This study brings to light the various emission products and
their composition from a typical sanitary napkin incinerator available in the Indian market.

Based on the preliminary investigations, it was found that the existing models do not meet the environment
standards due to poor quality of combustion. This study focuses on improving the performance of such incinerators
by designing in such a way so as to achieve superior performance and to meet the environment norms.

Presenter:  Rohit BOROOAMH, Indian Institute of Science, Centre for Sustainable Technologies, Bangalore,
INDIA

Presenter's biography:
| am an engineering student pursuing masters (MSc Engg) from the Centre for Sustainabale Technologies at the
Indian Institute of Science, Bangalore.
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Hydrothermal Carbonisation of Organic Fraction - Municipal Solid Waste, a Source for Urban Carbon
Mining and Circular Economy

Short introductive summary:

Biowaste valorization through HTC process represents a valid solution for the recovery of Organic Fraction of
Municipal Solid Waste, while generating a solid fraction that can be used both for energy and for the generation of
new bioproducts and soil ammelioration. Tests have been performed on an industrial scale plant with TRL8 level.

Presenter:  Maria Luisa HERNANDEZ LATORRE, Ingelia, Valencia, SPAIN

Presenter's biography:

Since 2007 serves at Ingelia contributing to launching HTC technology at industrial scale. She is responsible of
company investors” relations and has closed three capital increase rounds.After an initial phase of technology
development, she is actually structuring Ingelia”s group to implement Ingelia”s technology within Europe.She is
responsible for the commercialization of HTC technology and is in charge of developing European market for HTC
technology. She has managed to establish Ingelia Italia for Italian deployment and has closed commercial
agreements with CPL Industries for the deployment in the UK. Actually she is working on Israeli, Portughese and
Belgian markets for HTC. Since 2009 she serves as CEO and is in charge of international deployment, company and
projects financing and biocoal offtake.

Industrial Engineer (Politechnic University of Valencia) and Executive MBA, she is 18 years experienced on
innovative startups launching and consolidation.
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Organic Waste to Energy in Latin America and the Caribbean (Lac); State-of-the-Art Literature Review

Short introductive summary:

Organic waste to energy (OWtE) technologies have been already developed and implemented in Latin America and
the Caribbean countries (LAC), but are still a long way to contribute not only to manage and treat the ever-increasing
waste volumes in the region but also meet its energy demand and GHG reduction goals. The technical complexity of
these technologies, dearth of research, high investment costs and political deficiencies have not allowed an
appropriate implementation of these technologies in the region. This paper presents the state-of-the art of OWLE in
LAC countries based on archival research method. The outcome shows that OWtE have good potential to improve
waste and energy systems in the region, reducing environmental impacts, along with a series of social and economic
benefits, such as increasing sustainable energy supply. However, there is still a lack of investment and participation
of stakeholders aligned with other challenges, which inhibit the implementation and diffusion of OWE in the LAC.

Presenter:  Rodolfo SILVA, Universidade de Sao Paulo, Bioenergy, Piracicaba, BRAZIL

Presenter's biography:

| am a Mexican civil engineer. Currently, after becoming a Graduate from the Master”s Program: “Sustainable
Resource Management” at the Technical University of Munich, | am continuing with my academic career at the
University of Sao Paulo, at the PhD program in Bioenergy.

Biographies and Short introductive summaries are supplied directly by presenters and are published here unedited

Co-authors:

RDSM Silva-Martinez, Universidade de Sao Paulo, Sao Paulo, BRAZIL
ASP Sanches-Pereira, Universidade de Sao PauloUniversidade de Sao Paulo, Sdo Paulos, BRAZIL

Session reference:  1AV.2.10
Subtopic: 1.5 Municipal and industrial wastes
Topic: 1. BIOMASS RESOURCES

EUBCE 2018 - 26th European Biomass Conference and Exhibition



Monday 14 May 2018, 13:30
Waste valorization, 1AV.2 POSTER AREA

Accurate Study on the Supercritical Water Gasification of Black Liquor: an Experimental Campaign in
Continuous Operation Mode

Short introductive summary:

The scope of this work was to provide an assessment of weak black liquor conversion into bio-syngas by means of
SCWG process. At this aim, a continuous fed system operating at 250 bar and in the temperature range 600-750°C
has been used. These temperatures are higher than the usual temperature range of SCWG, which involves
additional interest in the following result. The results showed that both hydrogen and methane concentration
increases with temperature, reaching 42%vol/vol and 23%vol/vol at 750°C, respectively. As opposite, CO2
concentration decreased with temperature (from 43% to 34%). The carbon conversion efficiency (CCE) increased
from 650°C to 700°C, showing a slight decrease at 750°C. As a consequence, the cold gas efficiency (CGE)
reached the maximum value (57%) at 700°C. At these conditions, the lower heating value of the bio-syngas was 13
MJ/Nm3, this result raises the potential of this process for energy purposes. These results, obtained by means of a
continuous fed SCWG reactor, encourage further investigations in the areas of process integration and optimization.

Presenter:  Mauro PRESTIPINO, University of Messina, Engineering Dpt., Messina, ITALY

Presenter's biography:
Researcher in the field of residual biomass gasification. Part of the research activity is focused on the kinetic study of
biomass decomposition in H20 atmosphere. PhD degree at University of Messina, Department of Engineering.
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Toxicity and Properties of Biochar Mineral Complexes (BMCs) Derived from Pyrolysis and HTC Evaluated
by Germination Trials

Short introductive summary:
Chars and BMCs were produced from two feedstocks with different production technologies / conditions and three
minerals added in various ratios. The objective was to investigate whether mineral addition to chars affects plant
germination and growth (watercress as model organism) and whether the phytotoxicity of salts can be reduced by
the minerals in BMCs.

presenter:  Josephine GETZ, Dublin Institute of Technology, Environmental Sustainability & Health Institute,
Dublin, IRELAND

Presenter's biography:
Master and Bachelor at the Humboldt Universitét zu Berlin then working shortly at the University of Edinburgh for the
UK Biochar Research Center (UKBRC). Now in Dublin for PhD at Dublin Institute of Technology (DIT).
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Potential of Tropical Fruit Waste in Bioenergy Processes and Bioproducts Design

Short introductive summary:

Nowadays nearly 12 million tons of wastes are produced in Colombia [1] in which the 53% are organic residues such
as fruit peels [2]. These residues represent a great opportunity of energy conversion and value-added products in
companies that export dry fruit and pulp from bananas, dragon fruit, golden berry, mango and pineapple. First of all,
a proximate compositional analysis was elaborated in order to determine specific quantities of total solids, ash,
extractives, protein, lignin, cellulose, hemicellulose and pectin. The production of biogas, the extraction of pectin and
the use of mango kernel oil to formulate cosmetic products are some of the possibilities studied to benefit from
waste originated in a dehydration processing plant. With this study, we aim to find not only a solution to the problem
that represents waste in our country but also to take advantage of those in order to create new incomes and energy
solutions, which are important for Colombia’s growth and development.

Presenter:  Daniel David DURAN ARANGUREN, Universidad de los Andes, Chemical Engineering, Bogota,
COLOMBIA

Presenter's biography:

Chemical Engineer - Universidad de América, Bogota, Colombia - 2014

Master in Process and Product Design - Universidad de los Andes, Bogota, Colombia - 2017
Master un Chemical Engineering (Student) - Present

Teacher assisant (Design of Experiments for Chemical Engineering) - 2016 - Present
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Septic Tank Sludges as Part of The Optimized Sewage Treatment Process

Short introductive summary:

Rural areas without sewage coverage rely strongly on on-site sanitation systems such as septic tanks for disposal of
sewage. Separation of solid matter from the liquid part will occur and sludge is formed on the bottom of the tank.
Septic tank sludges can be feeded into municipal wastewater treatment process in their current form or after
pretreatment. Suitable pretreatment techniques can be physical, chemical or biological, for instance sedimentation,
centrifugation, ultrasound treatment and chemical oxidation. Anaerobic digestion is an effective method for sludge
treatment and recycling. Optimally septic tank sludges can be mixed with other sludges (such as pre-clarified sludge)
at wastewater treatment plant before sending them for anaerobic digestion process for biogas and methane
production. Phase separation of material flows will maximize utilization of process technologies, increase
cost-effectivess and have positive impact on quantity and quality of final products.

presenter:  Heikki SARKKA, South-Eastern Finland University of Applied Sciences, Forest, the environment
and energy, Mikkeli, FINLAND

Presenter's biography:

Dr. Sc. (Eng.) Heikki Sarkka is working as a project manager at South-Eastern Finland University of Applied
Sciences. His research interests are mainly in biogas production from secondary raw materials and developing novel
wastewater treatment technologies.
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Revealing Bioenergy Potentials: Mapping Marginal Lands in Europe - The Seemla Gis-Tool

Short introductive summary:

Marginal land (MagL) use for biomass production has received a lot of attention in the past decades. This alternative
land use is free from conflicts with food crops, however it presents multiple challenges. The major issue to be
resolved is the definition of marginal lands, which varies between disciplines and is often determined based on
management goals. Moreover, concerns over the impacts of MagL use on environment, ecosystem services and
sustainability have to be addressed.

In response to these issues, the SEEMLA approach proposes an algorithm and tools to support MagLs identification
and mapping, as well as the assessment of their potential for biomass production. The SEEMLA algorithm assesses
land marginality using the Muencheberg Soil Quality Rating (M-SQR) developed by Mueller et al. (2007). The
algorithm also incorporates criteria to eliminate MagLs that may not be exploitable for bioenergy due to ecological
and environmental issues or regulatory and legal restrictions and constraints posed by national or EU policies
applied. Finally, MagL suitable for bioenergy production is categorized based on climatic zone and crop suitability.

Presenter:  Spyridon GALATSIDAS, Democritus University of Thrace, Department of Forestry and
Management of the Environment and Natural Resources, Orestiada, GREECE

Presenter's biography:
Associate Professor, Forest management — management of non-timber functions of forest. Department of Forestry
and Management of the Environment and Natural Resources, Democritus University of Thrace (2010 till now).
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ELBA: a National Reference Tool for Agricultural Biomass Resource Assessment

Short introductive summary:

French National strategy for biomass mobilization and Bio economy placed agriculture biomass among main
resources to reach renewable energy and GHG emissions objectives. Need for a better knowledge in local resource
assessment was noticed as a break down for projects development. Five main French farming R&D institutes joined
forces to build a reference tool based on previous works (Labalette et al. 2012) to assess and map agricultural
biomass resources in France for National policy and stakeholders. An innovative methodological approach has been
applied for biomass crops (residues, energy crops) and livestock biomass (slurry, manure) quantification. The
purpose was to value different national statistical database (agricultural census, specific survey, ...) with
experimental reference and expertise of the partners.

Biomass amount can be converted into different useful physical units (dry matter, organic matter, bio-methane
potential) and mapped on the whole metropolis at NUTS 2, NUTS 3 or NUTS 4 detail. Further work is needed to
improve some technical parameters but this tool represents a big step in establishment of national platform on
biomass resources.

Presenter.  Sylvain MARSAC, ARVALIS - Institut du Végétal, R&D - Agronomy Economy Environment Dpt.,
Baziege, FRANCE

Presenter's biography:

Sylvain MARSAC

Engineer for 14 years

Work for ARVALIS - Institut du vegetal a French farming R&D company.

Topics :Economics: profitability, competitiveness of farmers; Adaptation strategies with biomass use : field trials,
integrated assessment, resource assessment
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Mobilisation of Unloved Woods for Bioenergy at the Heart of Quebec Communities

Short introductive summary:

Surplus forest growth, i.e. roundwood from whole trees that could be harvested over and above current harvesting
rates while still remaining within sustainable harvest rates, is a particularly abundant but yet largely untapped and
seemingly controversial, source of forest biomass for the production of bioenergy. A special case of this category is
trees of marginal fibre quality, such as defective, decaying or dying trees, or trees from unwanted species, together
i.e. unloved woods. In Canada, a substantial volume of unloved woods goes unutilized despite being part of the
forest annual allowable cut. Factors explaining the abundance of unloved woods include a combination of: forest
product market pricing; operational difficulties; wood properties and tree/stand characteristics, and most importantly,
the regional structure of the wood processing industrial network. These unloved woods represent an attractive
source of biomass for bioenergy, and adding bioenergy players in current industrial networks would have an
important mobilisation effect on the whole forest value chain and communities.

Presenter:  Evelyne THIFFAULT, Laval University, Wood and Forest Science, Quebec, CANADA

Presenter's biography:
Evelyne Thiffault is an assistant professor in forest soils and forest biomass at the department of wood and forest
sciences of Laval University (Canada) and member of the Research Centre on Renewable Materials.
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Spatially Explicit Assessment of the Theoretical, Technical, Economic, Environmental and Sustainable
Potential of Biomass for the Biobased Economy

Short introductive summary:

The objective of this study is to develop a spatially explicit approach to assess current and future theoretical,
technical, economic, environmental and sustainable biomass potentials. This approach is demonstrated for the
potential of sugar cane ethanol production in Brazil. Although there is a very high theoretical (80 EJ/y) and technical
potential (17-21 EJ/y) of sugarcane ethanol in Brazil in 2030, the potential significantly decreases (to 0.4-1.6 EJ/y)
when economic and environmental constraints are applied. This approach could strongly support decision making on
sustainable deployment of biomass for the biobased economy.

presenter:  Floor VAN DER HILST, Utrecht University, Energy & Resources, Copernicus Institute, Utrecht,
THE NETHERLANDS

Presenter's biography:

Floor works as Assistant Professor for the Copernicus Institute at Utrecht University. Her work focuses on land-use
change related to biomass production and its impacts. She combines methodology and model development with
fieldwork experience.
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Assessing the Sensitivity of National Energy Infrastructure Decisions to Imported Biomass Feedstocks: a
Uk Case Study Using the Biomass Value Chain Model

Short introductive summary:

The global trade in wood pellets has massively expanded over the past couple of years. Particularly, activity has
been seen in the United States where, in 2015, 98% pellets were exported to the European market. The demand for
pellets has been driven largely by EU renewable energy targets. Since 2010, wood pellet imports to the United
Kingdom (UK) have been increasing, with a near exponential increase in supply from North America. With such large
global trade occurring in wood pellets, it is important to understand the impacts on our ability to meet GHG reduction
targets and impacts on energy systems infrastructure. Here we use the UK as a case study to highlight these
impacts: A total of 14 experimental scenarios were explored using the Biomass Value Chain Model (BVCM), a
spatial-temporal mixed integer linear programming model. Three key findings were made:(i) Without Bioenergy with
Carbon Capture and Storage (BECCS) the model is unable to solve. (ii))The amount of SRF pellets imported
changed when their associated emissions changed. (iii) Whilst changes are observed in the type of feedstock
imported, the effects on the whole system in terms of GHG mitigation and costs is minimal.

Presenter:  Zoe HARRIS, Imperial College London, Centre for Environmental Policy, London, UNITED
KINGDOM

Presenter's biography:
NERC Industrial Innovation Research Fellow in the Centre for Environmental Policy at Imperial College London.
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Combustion Behaviour and Slagging Tendencies of Kaolin Additivated Agricultural Pellets and of
Wood-Straw Pellet Blendings in Small Scale Boilers

Short introductive summary:

The ERA-NET Project “BioFlex!” aims at utilisation of agricultural fuels for failure free and low emission combustion
in domestic biomass boilers. Within the project, the effect of kaolin additivation of four agricultural biomass fuels (i.e.
wheat straw, short rotation poplar, sunflower husk and grass) as well as of fuel blendings of wheat straw with woody
biomass was assessed regarding improvements in combustion behaviour in small scale boilers. Due to additivation
with kaolin and due to fuel blending, PM and CO emissions could be reduced by 53.3-76.8% and by 68.6-94.9%
compared to pure fuels, respectively. In addition, slagging tendencies of the agricultural fuels was reduced, as well.
Thus, additivation with kaolin or blending of fuels might be interesting options for the utilisation of “difficult”
agricultural biomass. However, regarding the pelletisation process itself, a distinct increase in wearing off of the dies
and the rollers of the pellet mill was observed. This also has to be considered during production.
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Straubing, GERMANY
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Fuel Flexible and Low-Emission Biomass Combustion by Combination of Fuel Additivation and
Combustion Related Primary Measures

Short introductive summary:

The demand for wood fuels for biomass heating and CHP plants is steadily increasing, thus the prices also rise
accordingly, which results for more and more plant owners in economic problems. The utilisation of non-wood
biomass fuels, e.g. Miscanthus, grass and agriculture residues such as straw, corn cobs or sunflower husks would
be a possible alternative, but due to ash-related problems (slagging, deposit formation, corrosion and enhanced
particulate matter emissions) these fuels cannot be used in conventional biomass heating systems designed for
wood fuels so far. Currently available biomass heating systems for the utilisation of non-wood biomass fuels need a
high system complexity and cost intensive secondary measures have to be applied to keep strict emission limits.
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Blending Biomass: Dilution or Chemical Reaction in Combustion Process

Short introductive summary:

The present study proposes an innovative modelling tool for biomass blending based on theoretical predictions
assuming thermodynamic equilibrium, ie the ash of each biomass reacts in-between completely. To this purpose,
phase diagrams and the software Factsage [4] were used with a suitable database [5]. Experimental validation of the
calculations was performed by laboratory-scale annealing of ash or pellet at 1000°C followed or not by quench in air.
The samples were characterized by SEM-EDX and XRD in order to identify the presence of liquid and crystalline
phases. Pilot-scale validation was then performed with combustion tests of the optimal biomass blends predicted in
a 50kwW moving grid boiler.
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Hysteresis in Wood Log Combustion Demonstrated through Transient CFDSimulations and Experiments

Short introductive summary:

In the present work, it has been demonstrated, both numerically and experimentally, that the flow conditions in a
wood stove can significantly fluctuate and that a small disturbance can change the velocity field rapidly and
completely. Steady state simulations performed for a selected wood stove geometry showed that there exist two
solutions for the case studied. It was possible to switch from solution one to solution two by patching a disturbance
into the first solution and using this one as the initial field. The same phenomenon was demonstrated through
transient simulations.
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Optimization of Wood Combustion in Low-Power Firing Systems by Sensor-Based Operation: High
Temperature CO/HC Sensor for Long-Term In-Situ Operation

Short introductive summary:

An advanced combustion air mass stream controll system for extensive reduction of wood combustion low-power
appliances is reported. In addition a very new procedure for sensitivity check and regeneration of a sensor element
for monitoring of the uncombusted gaseous residuals in the flue gas tube is discussed for the first time. This enables
long-term application of those sensor elements and will enable a technology jump for development of novel wood
combustion appliances emitting much lowe amounts of toxic gas components and PM in near future.
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Comparative Technoeconomic and Environmental Assessment of Lignocellulosic Marine Biofuel
Production in Scandinavia

Short introductive summary:

In 2020, the open-water sulfur cap for marine fuels drops from 3.5% to 0.5%. Along with an impending 2018
greenhouse gas reduction plan, it represents a challenge for maritime industries and an opportunity for the
alternative fuels that have lower environmental impacts but are not yet economically competitive.

This work analyzed marine biofuels systems to estimate their technical, economic, and environmental performance
in 2020, including the conversion of pine, spruce, barley, and wheat residues via hydrothermal liquefaction, fast
pyrolysis, and gasification with Fischer-Tropsch synthesis. The hypothetical biorefineries were sited in Denmark,
Finland, Norway, and Sweden to include the impact of regional differences on feedstock availability, fuel demand,
capital and operating costs, and life cycle emissions of greenhouse gases, SO2, and NOx, as well as non-renewable
energy use.

The modelled biofuels were estimated to satisfy marine fuel demand and comply with environmental regulation.
However, their economic competitiveness will depend the cost of low sulfur fossil fuels. Extensive sensitivity analysis
highlight work needed to reduce technological and economic uncertainties.
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A Two Step Process for the Hydrothermal Reforming of Sucrose

Short introductive summary:

This work presents a two-step process for the complete hydrothermal reforming of sucrose. Sucrose is first
hydro-treated under mild conditions using H2 to produce a stable mixture of polyols (sorbitol and mannitol) with high
selectivity. The reforming of the polyol mixture provides greater gasification efficiencies with no coke formation, in
comparison to the direct reforming of sucrose, which has low gasification efficiencies due to severe coking. This
process is considered to be advantageous for aqueous biomass feeds (sugars and carbohydrates) that have a
coking tendency.
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Retro-Techno-Economic-Environmental Analysis (RTEEA) Applied to a First and Second Generation
Ethanol Production

Short introductive summary:

Innovative processes have a greater chance of being successfully implemented industrially if economic and
environmental analysis are performed early in process development. Process Systems Engineering tools (PSE)
allied with technical-economic analysis (TEA) and life-cycle assessment (LCA) can be used to identify possible
bottlenecks and provide targets for research and development teams in a methodology called
Retro-Techno-Economic-Environmental Analysis (RTEEA). RTEEA aims at finding threshold values for key process
variables that bound economically and environmentally feasible region. RTEEA was applied to a first and second
generation ethanol process. Sugarcane bagasse diverted from the combined heat and power process is pretreated
and the xylose rich liquid phase is fermented to produce ethanol. The solid phase is burned to produce heat.
Greenhouse gases emissions and the process net present value were chosen for performance metrics. The
methodology was able to identify the main process variables that influence the process economic and environmental
performance, derive their threshold values, and unfeasible regions, where economic feasibility could not be
achieved.
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A Novel Business-Inspired Decision Making Methodology for Selection of Chemicals to be Produced From
Biomass

Short introductive summary:

To decide which chemicals should be produced from biomass previous works have proposed decision making
methodologies based on optimization of technology superstructures. In all cases, the set of possible products is
assumed given and usually correspond to a subset of the chemicals proposed in the US DOE [3] or UE Brew [5]
reports. These lists are based on the need of substituting chemicals that are currently produced from oil for their
biomass based analogues. This substitution argument may not apply to countries that are rich in biomass but do not
currently produce the chemicals that are intended to be substituted. The aim of this work is to propose a
methodology to select a set of products to be produced from biomass taking into account the industrial structure and
expertise of the region in which the biorefinery will be placed. A two-step systematic process is proposed: first, an
expert based all inclusive list of candidates is prepared and narrowed down by considering particular features of the
country; then candidates in the short list are ranked using Porter” s analysis (a rigorous business management tool).
The methodology is demonstrated taking Uruguay as a case s
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Life Cycle Assessment of New Biorefinery Concepts Producing Platform and Specialty Chemicals Based on
Woody Biomass

Short introductive summary:

In the structural change towards a sustainable bio-based economy, the effective use of biogenic raw materials and
residues in integrated, multi-output biorefinery concepts becomes increasingly important. The demonstration project
KomBiChemPro aims at demonstrating new biorefinery concepts completely converting all woody biomass
components in multiple platform and specialty chemicals such as xylonic-, malic-, and dicarboxylic acid, chemical
pulp and bio-THF using combined chemical and biotechnological processes. In addition, the objectives of the project
are to ensure a robust, efficient and integrated process management in order to produce economically feasible
products and to guarantee high GHG saving against the petrochemical products to be replaced. Based on detailed
mass and energy balances calculated with AspenPlus, a life cycle assessment (LCA) has been conducted for these
new, integrated biorefinery concepts and processes. Two of the scoping questions of the LCA are to calculate the
environmental benefits of the biorefinery concepts compared with their conventional fossil-based production systems
and to identify the concept with the highest GHG saving.
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The New IEA Bioenergy Technology Roadmap: a Step Towards a Sustainable Bioeconomy?

Short introductive summary:

Recently, the IEA has integrated the previous roadmaps for biofuels (2011) and bioenergy (2012) into a single and
updated version, using the most recent global scenarios to clarify bioenergy's role in reaching the 2 °C target of the
Paris Climate Treaty.

For the first time, the new IEA roadmap explicitly reflects on the role of the bioeconomy, and addresses core issues
of biomass sustainability, and respective governance.

The presentation will provide key findings of the IEA roadmap, and discuss its role with regard to IEA’'s Global
Energy Outlook 2017 and the upcoming IPCC Special Report on reaching a 1.5 °C climate target.

In addition, the relevance of the new roadmap for the development of a sustainable bioeconomy will be discussed,
especially addressing governance issues.
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Uncharted Territories: Perceptions and Expectations Towards Bioenergy in Canada

Short introductive summary:

Significant interest in sustainability assessments exists in various jurisdictions around the world. Stakeholders that
wish to develop bioenergy may want to assess the sustainability of their projects - from forest operations to markets -
due to an ambition to apply for certification and/or increase access of their products on green markets, reduce their
environmental footprint, gain trust and support from communities and maintain an overall positive public image.
Canada has a long history of forest management, and the forest sector plays a key role in the social and economic
development of hundreds of communities across the country. Yet, Canada is new to bioenergy.

To integrate a drop in biodiesel biorefinery project to La Tugue community, a holistic approach was taken. One of the
several layers of biorefinery’s social impacts was assessed by applying a hybrid fuzzy Analytical Hierarchical
Approach (f-AHP) to detect La Tuque community’s expectations from the future biorefinery. Main stakeholders were
identified and their expectations were indentified via semi-structured interviews. 80+ stakeholders were addressed.
Identified expectations were organised in a fAHP survey.
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Charcoal Production in Kenya. Ensuring Sustainability in Hotspots Areas

Short introductive summary:

Biomass is the main source of energy for households in Kenya, and a major energy source for the country as a
whole. Charcoal provides 82% of household energy in urban areas, and 34% in rural areas. The charcoal sector
employs nearly 900,000 people in production and trade, and has been estimated to contribute US$1.6 billion per
year to Kenya's economy. Since 2009, Kenya has, adopted policies and regulatory frameworks to formalize the
charcoal sector particularly in hotspots where more harvesting for charcoal production is taking place (drier areas in
Kenya). This paper examines the progress in adopting and implementing these policies, opportunities and key
challenges in realizing a sustainable biomass sector through combined data from the supply chains with information
from stakeholders. One workshop and field visits to two hotspot regions in Kenya provided the information.
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Assessing the Sustainability of Miscanthus Biomass Production on Marginal Land

Short introductive summary:

In this study, the environmental, economic and social performance of the miscanthus cultivation on marginal land is
assessed based on field trials and the involvement of various stakeholders. A special focus is on the interlinkages
between the three sustainability dimensions.
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Developing a Socio-Economic Framework for the Assessment of Rural Biorefinery Projects

Short introductive summary:

The purpose of this work is to identify the factors of the territorial embeddedness of rural biorefineries. This implies
not only determining the socio-economic impacts of a biorefinery on its home territory, but also identifying the
characteristics of the territory that will influence the structuring and development of this kind of agro-industry. A
comparative analysis of two rural biorefineries evolving within two different territories in France has been undertaken.
This presentation targets to underline through the literature and these case-studies what spatial and social factors
influence the “building” of a biorefinery and what economic and social impacts could be expected.
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Presenter's biography:
I am a PhD Student at the University of technology of Troyes (France). My research concerns the socio-economic
aspects of biorefineries, especially those located in rural areas.
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Sustainability Analisys as a Tool to Determine the Role of Biorefineries In High Value Bioproducts and
Biofuels Production Based on Lignocellulosic Biomass

Short introductive summary:

In Mexico, a significant quantity of residues is generated from tequila industryl. These residues are considered as
potential feedstock for bioproducts and biofuels generation due to their sugar content and their convenient location.
However, the implementation of the biorefineries for their conversion is still under development. According to the
International Energy Agency (IEA), biorefineries must be sustainable, eco-efficient and competitive2; therefore, their
assessment from different perspectives takes a relevant role. In the present work, different perspectives were
integrated to assess the sustainability of three biorefineries to produce high value products and biofuels, using
tequila industry residues as feedstock. The evaluation was performed applying a method based on a process
engineering approach and considering the economic, environmental and social impacts. The evaluation shows
similar results for the environmental and social domains in the three cases. Economically, the indicators related to
the energy vyield present the most significative differences. However, in order to determine the most sustainable
biorefinery, the global sustainability value must be calculated

Presenter:  Lorena AMAYA, CIATEJ, Industrial Biotechnology, Guadalajara, MEXICO
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An Appraisal Comparison of Locomotives Powered by Biodiesel and Electricity: an Indian Railways Case
Study

Short introductive summary:

Rail is considered as “The Lifeline of India”, but with the continuing dependence on oil and increasing GHGs and
pollutants, there is a need to reduce both. There are different, albeit, difficult options to reduce carbon emissions for
rail, for example, increasing the efficiency of vehicles and reducing the carbon intensity of fuels. Renewable energy
and alternate energy carriers such as electricity or biofuels are possible options to reduce carbon intensity of fuel.
However, there are advantages and disadvantages to each of the options, which should be evaluated to compare
not only the environmental impact but also economic costs.

Presenter:  Charlotte STEAD, University of Leeds, Pontefract, UNITED KINGDOM

Presenter's biography:

Charlotte Stead is a PhD researcher in the Bioenergy Centre for Doctoral Training at the University of Leeds. Having
a background in economics her thesis is appraising the use of biodiesel for Indian Railways from an environmental
and economic perspective.
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Sustainability Assessment and Monitoring of Biomass Production: the Case of Planted Forests in Brazil

Short introductive summary:

In this study, we explore the motivations behind farmers’ decisions to plant trees with commercial purpose and the
sustainability and socio-economic aspects of their use for energy in Brazil.

Presenter:  Manuela CZINAR, Imperial College London, Centre for Environmental Policy, London, UNITED
KINGDOM

Presenter's biography:
PhD researcher on biomass sustainability focusing on planted forests in Brazil. 10 years industry experience in
biofuels.
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A Comparative Assessment of Current and Future Fuels for the Transport Sector

Short introductive summary:

To facilitate the transition to a sustainable and less fossil dependent transport sector in the short to medium term,
the current fuel mix needs to be enriched with renewable fuel alternatives. This work illustrates that a wide range of
biomass based fuel alternatives is available and could be considered relevant for this purpose. The focus is on
drop-in options. The advantage of drop-in fuels is that they can be blended with existing (fossil) alternatives without
requiring extensive vehicle engine and fuel infrastructure modifications. Most of these fuels however are under
development and therefore a systematic review based on fuel performance, environmental and economic criteria, is
needed to be able to assess their future potential. Qualitative and quantitative indicators are used and integrated into
a multi-criteria assessment process in this study. Comparison to existing fuels further highlights gains but also
possible losses with the objective of supporting decision making both for industry and policy makers.

Presenter:  Sofia POULIKIDOU, Chalmers University of Technology, Gothenburg, SWEDEN

Presenter's biography:

Sofia Poulikidou is a researcher in the area of environmental systems analysis with a focus on the transport sector,
alternative fuels, and drive-trains. She is an environmental engineer and holds a Ph.D. in Planning and Decision
Analysis with specialization in Environmental Strategic Analysis.
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Sustainable Forests in Brazil. Can Provide Negative Emissions from Woody Biomass?

Short introductive summary:

The objective in this paper is to develop a CCS technology with the ability to link it to bioenergy systems through
forest plantations directed to solid biofuels. This will also look to initiate a carbon pre-capture program with the use of
wood as an alternative to CCS with bioproducts, for example replacing concrete and structural steel, with wood
involving the projected bioenergy demands and potentially linked to CCS technology to promote negative emissions
in the power systems. The study presents an analysis of forest biomass energy with CO2 capture and storage
(BECS) including a pre-combustion capture carbon with woody biomass from sustainable forests produced in Brazil.

Presenter:  Rocio DIAZ-CHAVEZ, Stockholm Environment Institute, Africa Centre c/o, World Agroforestry
Centre (ICRAF), Centre for Environmental Policy, Nairobi, KENYA

Presenter's biography:

Dr Diaz-Chavez is a Visiting Senior Research Fellow at the Centre for Environmental Policy of Imperial College
London and Deputy Director of the Stockholm Environment Institute at the African Centre. Her main area of
expertise is on sustainability assessment applied in bioeconomy and bioenergy.
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Social Life Cycle Assessment (s-LCA) for Advanced Biofuel from Waste Wood Integrated in the Steel
Industry

Short introductive summary:

Within the EU project TORERO (TORefying wood with Ethanol as a Renewable Output: large-scale demonstration),
a cost-, resource-, and energy-efficient technology concept for producing bioethanol from a wood waste feedstock,
fully integrated in a large-scale, industrially functional steel mill will be demonstrated. Wood waste is converted to
bio-coal by torrefaction, bio-coal replaces fossil powdered coal in a steel mill blast furnace. Carbon monoxide in blast
furnace exhaust fumes is microbially fermented to bioethanol?and material and energy loops of the process are
closed to a very large degree.?Every steel mill that implements this concept will be able to produce at least 80 million
litres of bioethanol per year. This project creates a value chain for wood waste, which currently has no attractive
applications. TORERO is add-on technology that can be used to upgrade existing facilities of the steel sector, an
industry that is actively scouting for technological solutions to make its production processes more sustainable. To
assess this sustainability and in addition to a Life Cycle Assessment (LCA) that will be used for the environmental
assessment, a social Life Cycle

Presenter:  Gerfried JUNGMEIER, Joanneum Research Centre, Research Centre for Climate, Energy and
Environment, Graz, AUSTRIA

Presenter's biography:

Highlights of professional experiences:

- life cycle assessment of bioenergy for transport, electricity, heat and biorefineries

- greenhouse gas assessment of products and services

- sustainability assessment and future scenarios for transportation fuels of the future jV
biofuels, e-mobility and hydrogen

- Austrian Representative in activities of the International Energy Agency (IEA) on
"Bioenergy", "Hybrid and Electric Vehicle (HEV)" and "Alternative Motor Fuels (AMF)"
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A New Approach to Evaluate iLUC and Indirect Effects Using Statistics on Crop Cultivation, Land Use,
Trade and Deforestation - Examples from the US

Short introductive summary:

This paper presents an integrated framework describing interlinkages between biomass demand, land use, crop
production and conversion as well as trade and area expansion. It derives hypotheses biofuel policies, models and
other contributions and lists indicators to check the probability that changes in the complex land-food-feed-trade
continuum occurred. The approach is used to evaluate impacts of US biofuel policies in 2005. Results confirm
domestic corn production and corn yield increase accelerated considerably. Corn area expanded but agricultural
area in the USA declined. There have been no apparent additional imports from Brazil to compensate for corn
application in ethanol production. Further analysis of US animal feed demand, imports and crop prices is ongoing.

Presenter: Hans LANGEVELD, Biomass Research, Bennekom, THE NETHERLANDS

Presenter's biography:

| am passionate about getting more value from residues, sustainable land use and biomass production. Nearly 30
years experience in analysing cropping systems, land use and renewable energy. Background in agronomy. Founder
of Biomass Research, consultant, author and chair.
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Assessment of Economic Viability and Yield Stability of Combined Food and Energy Production System
(CFE) in Denmark

Short introductive summary:

SustainFARM was selected for funding in a competitive process among 67 proposals, following an evaluation by an
international panel of reviewers: http://faccesurplus.org/joint-calls/first-call/. SustainFARM is a transnational research
project funded by ERA-NET Cofund FACCE SURPLUS (Sustainable and Resilient agriculture for food and non- food
systems), in collaboration between the European Commission and a partnership of 15 countries in the frame of the
Joint Programming Initiative on Agriculture, Food Security and Climate Change (FACCE-JPI). FACCE SURPLUS is
committed to improve collaboration across the European research landscape in diverse, integrated food and non-
food biomass production and transformation systems, including bio refining.

Presenter:  Ying XU, University of Copenhagen, Copenhagen, DENMARK

Presenter's biography:

Ying Xu finished her master of Agriculture in the University of Copenhagen and bachelor of Seed Science and
Engineering in China Agricultural University, now she is working as a research assistant in the University of
Copenhagen doing the modeling of agro-economic analyze.
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Gender Inclusion in Bioenergy. A Case Study in Jaen, Spain

Short introductive summary:

Women have an important role within the energy sector both as employees and at household level. The literature
has focused more on these roles in developing countries and very little research exists on energy and gender within
developed countries, and particularly on bioenergy and gender. A lack of gender-disaggregated data and the
presence of data that is often double-counted for agriculture and forestry also makes any quantitative analysis
difficult. A case study in Jaen, Andalucia, Spain, was used to identify ways in which the participation of women in
particular within the bioeconomy and energy sector can be assessed. Using the supply chain of olive-oil residues, it
set out to first identify suitable indicators and themes that could be used to measure and demonstrate the
differences between men and women within the bioenergy sector. The indicators chosen were employment,
unemployment, use of resources, income, land-ownership, accidents at work, perceptions, empowerment and
inclusiveness and education. Overall, 21 semi-structured interviews were conducted and a survey was applied to 18
producers on themes from income to land-ownership.

Presenter:  Rocio DIAZ-CHAVEZ, Stockholm Environment Institute, Africa Centre c/o, World Agroforestry
Centre (ICRAF), Centre for Environmental Policy, Nairobi, KENYA

Presenter's biography:

Dr Diaz-Chavez is a Visiting Senior Research Fellow at the Centre for Environmental Policy of Imperial College
London and Deputy Director of the Stockholm Environment Institute at the African Centre. Her main area of
expertise is on sustainability assessment applied in bioeconomy and bioenergy.
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Co-Production of Bio-Insulating Oil and Value-Added Glycerol Derivatives from Soybean Oil

Short introductive summary:

Fatty acid methyl esters (FAMES) as bio-insulating oil and value-added glycerol derivatives (glycerol carbonate and
glycerol dicarbonate) were co-synthesized from soybean oil via transesterification using Novozyme 435.

Presenter:  Eun Yeol LEE, Kyung Hee University, Department of Chemical Engineering,, Gyeonggi-do,
REPUBLIC OF KOREA

Presenter's biography:

Dr. Eun Yeol LEE is a professor of Chemical Engineering Department at Kyung Hee University. His research
interests are Protein/Metabolic Engineering and Biorefinery for the production of Biofuels, Biochemicals and
Biopolymers from lignocellulosic biomass, macro-/microalgae and methane gas.
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Evaluation of the Optimal Reaction Conditions for the Methanolysis and Ethanolysis of Castor Oil
Catalyzed by Immobilized Enzymes

Short introductive summary:

This study aims to compare the efficiency of the transesterification of castor oil with methanol and ethanol as part of
the biodiesel production, using immobilized enzyme Lipozyme IM as catalyst. Different reaction conditions were
evaluated and optimized, including the reaction temperature, alcohol-to-oil molar ratio, amount of catalyst, addition of
water and use of n-hexane as a solvent.

presenter:  Thalles A. ANDRADE, University of Southern Denmark, Department of Chemical Engineering,
Biotechnology and Environmental Technology, Odense M, DENMARK

Presenter's biography:
| am a chemical engineer and PhD candidate at the University of Southern Denmark working with the castor oil
transesterification by means of liquid enzymes as catalyst.
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Obtaining Main Components of Liquid Motor Fuels from Sewage Sludge

Short introductive summary:

Sewage sludge refers to the secondary biomass types. Recently, it is put an emphasis on the recycling of this waste.
The main goal of recycling is not only to reduce the accumulated volumes, but also to maximize the extraction of all
energy potential in them with minimal ecological damage to the environment. This paper presents the results of an
experimental study of the sewage sludge conversion in synthesis gas with its subsequent synthesis into methanol
and gasoline fraction. The peculiarity of this method is the possibility of obtaining synthesis gas without gasification,
as is customary in the industry now, but by pyrolytic method. As a result of experimental studies, it was found that
the methanol after some degree of cleaning will meet the technical methanol of grade B. The gasoline fraction in its
original form meets almost all GOST requirements for A-92 gasoline, and after reduction of the aromatic
hydrocarbons will meet the ?? ?? 013/2011 requirements for Euro-5 gasoline.

Presenter:  Olga LARINA, Joint Institute for High Temperatures of the Russian Academy of Sciences,
Moscow, RUSSIAN FEDERATION

Presenter's biography:
| graduated from Bauman Moscow State Technical University in 2007.In present time | am PhD-student in Joint
Institute for High Temperatures of the Russian Academy of Sciences.
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Lab-Scale Bio-Jet Fuel Production and the Scale-Up Evaluation

Short introductive summary:

This study contains two parts. The first part is to conduct the lab-scale experiments for converting biomass-derived
oil into renewable aviation fuel with various operating conditions. The second part is applying the operating
conditions and results from the first part and performing the process simulation and techno-economic analysis. The
final jet fuel selling price is determined based on the scale-up evaluation.

Presenter:  Wei-Cheng WANG, National Cheng Kung University, Department of Aeronautics and
Astronautics, Tainan, TAIWAN

Presenter's biography:

Education

North Carolina State University, Raleigh, NC, USA
Ph.D. Mechanical and Aerospace Engineering

Lehigh University, Bethlehem, PA, USA
M.S. Mechanical Engineering

Position and employment:
02/2014~ Present Assistant Professor, Department of Aeronautics and Astronaut
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The Effect of Economic Variables Over a Biodiesel Production Plant Using Calcium Oxide as a Catalyst

Short introductive summary:

A process model on calcium oxide catalysed transesterification of acidic oil was designed using superpro designer
software. This conceptual process simualtion was used to investigate the economic effects of five selected variables
such as oil purchasing price, biodiesel selling price, glycerol selling price, alcohol purchasing price and catalyst
purchasing price. By changing the values of these variables, it was possible to see how the overall economy of the
production process could be affected, with minor change on some of the variables bringing about a considerable
effect on the economy, sometimes making it non-profitable option.

presenter:  Shemelis Nigatu GEBREMARIAM, Norwegian University of Life Sciences, Faculty of Science and
Technology, REALTEK, As, NORWAY

Presenter's biography:

Shemelis Nigatu Gebremariam was born in Ethiopia, Addis Ababa on 23/04/78. His B.Sc. Degree is in Agricultural
Engineering and Mechanization and his M.Sc. Degree is in Environmental Physics. He has been involved in a
number of professional carriers and currently he is PhD fellow at NMBU since 2016.
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Improvement of Forest Chip Quality and Supply Chain Performance by Means of a Continuous Quality
Measurement System

Short introductive summary:

This study examines the benefits that a continuous quality measurement of forest chips provides for the
power plant utilization and the management of supply chain operations. Continuous quality measurement
is based on X-ray scanning of the moving forest-fuel stream, measuring moisture content and impurities
such as stones and other foreign matters.

Presenter:  Tapio RANTA, Lappeenranta University of Technology, School of Energy Systems, Lappeenranta,
FINLAND

Presenter's biography:

Tapio Ranta holds a professorship in Bioenergy Economics and has been working in Lappeenranta University of
Technology at the School of Energy Systems since 2003. He has specialized in forest biomass supply systems and
logistics, biomass markets, and trade.
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Characterisation and Modelling of the Hysteric Compaction-Dilation Relationship for a Range of Biomass
Products in Australia and the Pacific Islands

Short introductive summary:

This paper addresses some key areas associated with the challenges facing handling, storage and transportation
through physical characterisation and numerical modelling. Materials handling research of biomass products is
needed as associated costs form a significant portion of overall operating costs. For instance, feedstock production
and logistics can contribute to in excess of 35% of total of cellulosic ethanol production costs, with logistics in moving
the biomass from source to conversion making up 50-75% of those costs.1 In a recent estimate of corn stover
feedstock supply in Midwestern U.S., fuel and labour account to around 50% and 60% of the total cost of feedstock
transportation (based on trucking) 4. One critical aspect of biomass valorisation is reduction of transportation costs
through the development of efficient logistic systems. This includes reducing capital costs through utilisation of
existing logistics systems. Considering the low density per unit mass of biomass feedstock, long distance
transportation is not economically feasible unless efficient handling transportation and storage systems are
implemented.

Presenter:  Kenneth WILLIAMS, University of Newcastle, Newcastle Institute for Energy and Resources,
Callaghan, AUSTRALIA

Presenter's biography:

A/Prof Williams leads a highly successful research group in the area of bulk materials handling and transportation,
which includes biomass feedstocks. He is the research leader of several research projects, which includes multiple
aspects of fundamental, industrial and onsite research.
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Solar Enhanced Drying Improving the Woody Biomass Supply Chain

Short introductive summary:

Efforts to mitigate climate change are increasing biomass utilization in several applications. However, sustainable
biomass resources are limited, especially regionally. In addition, carbon neutrality of different biomass fractions has
been questioned. Through new solar enhanced biomass drying concepts the energy content of sustainable woody
biomass resources can be maximized. On the other hand there is an urgent need for low-cost energy storage
applications, especially related to solar energy. Decentralized and cheap biomass drying reduces transportation
costs and enables distributed energy storage networks. Furthermore, the overall efficiency of energy production
increases on one hand, and emissions decrease on the other. The key objective of this paper is to present the key
results of the first experiments of the solar enhanced drying system developed by VTT in Jyvaskyla, Finland. The
first experiments have shown that wood chips can be dried efficiently by solar heat in the developed system. After
the system is built, variable operation costs consist mainly on electricity consumed by fans. This cost is compared
with economic benefits from drying.

Presenter:  Jyrki RAITILA, VTT Technical Research Centre of Finland, Bioenergy Dpt., Jyvaskyld, FINLAND

Presenter's biography:

Mr. Jyrki Raitila, M.Sc. (For), MA (Global Studies), has over 15 years long experience from developing bioenergy
based on solid biomass. He used to lead a team of 15 researchers doing research on solid biomass fuel production
& handling at VTT which is the largest research organization in Northern Europe with about 2,600 employees. His
expertise covers fuel wood supply chains and business models, particularly with regard to SME heating
entrepreneurship, production of wood chips and chopped firewood, and harvesting technology. He has coordinated
several national and international bioenergy projects. In addition, he has been in working with international
organizations in Europe and beyond for more than 25 years.
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Storage of Biomass for Biogas Production: Effect of Ensiling and Co-Ensiling, Biological Additive and Size
Reduction

Short introductive summary:

Storage biomass for biogas production is essential since the biogas plant needs to be fed daily, but the biomass can
only be harvested few times per year. Ensiling of biomass is the common method to preservation. However, as a
biological process, the effect of ensiling can be affected by many factors. In this study, effect of ensiling duration,
additives, pretreatment and co-ensiling with green biomass was investigated using both lab-, pilot- and full-scale
ensiling experiment. This study demonstrated that ensiling is essential for biogas production from agricultural
by-product or grass. Biological additives elevated both ODM preservation and, as a result, leading to higher BMP.
However, it is important to evaluate the total bio-methane potential with consideration of mass losses. The
experiment of co-ensiling is still under-going and data will be available in 2018.

Presenter:  Lu FENG, Aarhus University, Department of Engineering, Tjele, DENMARK
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Effect of Biogas Digestate Processing on Fertilizer Value

Short introductive summary:

The use of biogas digestate as fertilizer is limited by the farm nutrient balance. Mechanical separation and drying of
digestate increases the worth of transportation to facilitate nutrient export. However, partitioning of nutrient during
fractionation might influence the fertilizer value. This study compared the fertilizer effect of four treatments of biogas
digestate: untreated digestate, liquid and solid fraction of separated digestate, and dried separated solid fraction. Pot
experiments with barley were performed with two fertilization levels for the different digestate variants. Biomass yield,
nitrogen (N) and phosphorus (P) uptake and plant use efficiency were measured.

Mechanical separation and drying of digestate decreased NH4-N content in the solid fractions considerably by losses
to air. Due to the reduced amount of easily available N, short-term N uptake of barley from solid fractions of
digestate was low. It is recommended, that digestate processing should be combined with ammonia recovery, to
prevent N losses to environment.

presenter:  Claudia MAURER, University of Stuttgart, Institute for Sanitary Engineering, Water Quality and
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Evaluation of the Low-Temperature Corrosion Potential of Flue Gases from the Combustion of Wood and
Non-Wood Fuels

Short introductive summary:

The relation between biomass fuel composition and low-temperature corrosion in biomass fored boilers is in
vestigated. Therefore, a series of combustion tests with 10 different biomass fuels (forest residues of good and bad
quality, willow, poplar, olive tree and vineyard prunings, olive stones, almond shells, miscanthus pellets and
agro-pellets) has been performed at a 50 kW biomass hot water boiler. Downstream the boiler a novel on-line
low-temperature corrosion probe was applied. Moreover, a newly adapted method for the determination of the SO3
content in the flue gas was used. SO3 is according to experience from coal combustion supposed to be a key factor
in acid dew point corrosion due to its capability to form H2SO04. Additionally, HCI, SOx, total dust and PM1 emissions
have been determined. Based on the data gained detailed evaluations regarding the possible corrosion mechanisms
prevailing have been derived. The results are of great relevance for the proper design and operation of heat recovery
units (economisers, air pre-heaters) in order to avoid/minimize low-temperature corrosion.

Presenter:  Thomas BRUNNER, Bios Bioenergiesysteme, Graz, AUSTRIA
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Studied Chemical Engineering at Graz University of Technology
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Deposition Properties of Biomass Fly Ash

Short introductive summary:

Fly ash deposition on boiler surfaces is a major operational problem encountered in biomass-fired boilers. Reducing
deposit formation is essential for maximizing boiler efficiency and availability. This study investigated deposit
formation of biomass fly ash on steel tubes, in a lab-scale Entrained Flow Reactor. Experiments were conducted
using model biomass fly ash, prepared from mixtures of K2Si409, KCIl, K2504, CaO, SiO2 and KOH, as well as
three different boiler fly ashes: a wood fly ash, a straw fly ash, and a straw + wood cofired fly ash. The fly ashes were
injected into the reactor, to form deposits on an air-cooled deposit probe, simulating deposit formation on
superheater tubes in boilers. The influence of flue gas temperature (589 — 968 °C), probe surface temperature (300
— 550 °C), flue gas velocity (0.7 — 3.5 m/s), fly ash composition, fly ash flux (10000 — 40000 g/m2/h), fly ash particle
size (3.5 — 90 pm) and probe residence time (up to 60 min) was investigated.

Presenter:  Yashasvi LAXMINARAYAN, Technical University of Denmark, Chemical and Biochemical
Engineering, Kongens Lyngby, DENMARK
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The Impact of Aluminosilicate-based Additives upon the Sintering and Melting Behaviour of Biomass Ash

Short introductive summary:

Utilising biomass for combustion presents a number of challenges, one of which is an often increased rate of
deposition. Biomass ash typically contains higher concentrations of alkali-based compounds, with lower eutectic
points compared to coal ash, which can become sticky and even molten at high combustion temperatures. One
approach to mitigate these issues is to use an additive to increase the concentration of higher melting-point
compounds within the ash, which in turn produces weaker deposits. Aluminosilicate-based additives have been
shown to promote the conversion of KCI, K2S04 and KSiO3 to potassium aluminium silicates.

The aim of the present work is to determine the effect of a waste aluminosilicate additive upon the melting behaviour
of three biomass ashes and a power station fly ash. Sinter strength testing has been conducted upon these samples
at various sintering temperatures, as well as a range of blends of the ashes and additive, in order to determine the
strength of the resulting deposit and the impact of increased additive concentration. Ash fusion testing and
SEM/EDX imaging will supplement results, to provide recommendations on additive effectiveness.

Presenter: Lee ROBERTS, University of Leeds, Chemical and Process Engineering, Liverpool, UNITED
KINGDOM

Presenter's biography:

Lee is a final year PhD student at the University of Leeds Bioenergy Center for Doctoral Training, with a background
in physics. His research focuses on the effect of aluminosilicate-based additives upon the deposition and electrical
behaviour of biomass used in large-scale power generation.
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Study on Bed Agglomeration, Fouling and Slagging Remedies in Biomass Fired BFB Combustors Based on
Laboratory Tests and Long Term Operational Experiences

Short introductive summary:

Generation of near CO2 free energy (electricity and heat) in existing large scale co-generation units can be achieved
by partial substitution of fossil fuels with biomass commonly regarded as CO2-neutral fuel. Fluidized bed boilers are
often the technology of choice to combust biomass fuels while bubbling fluidized bed boilers (BFB) are most
advantageous for large-scale applications, including utility boilers. The paper presents the study on the impact of the
additives on the decrease of agglomeration tendencies as well as slagging and fouling risks. Research was carried
out for different biomass blends (wood chips, sunflower husk, willow chips and corn straw chips). As potential
additives, mineral, non — renewable compounds: kaolin and halloysite were used while as bed material regular sand,
low-silica sand and bottom ash from coal-combustion BFB boiler were compared. Afterwards, an experimental
campaign was carried out at two BFB power plants plant to specify the challenges related to fluidized bed
combustion of agricultural fuels and demonstrate a technically viable concept for establishing a 20% mass share of
agricultural fuel co-fired with woody biomass.

Presenter:  Jaroslaw ZUWALA, Institute for Chemical Processing of Coal, Zabrze, POLAND

Presenter's biography:
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Industrial Process Heating: a New Route for Biogas Utilization?

Short introductive summary:

Traditionally, biogas is used today either to produce electricity or upgraded to natural gas quality and then injected
into the natural gas grid. This contribution highlights a possible third route for biogas utilization, the use of roughly
pre-treated (i.e. mostly de-sulphurized) biogas in industrial furnaces to provide process heat. This approach could
help thermal processing industries (e.g. the glass, metals or ceramics industries to reduce their emission of "fossil"
fuels) and at the same time reduce the effort for upgrading biogas.

In a previous project, the usability of "raw" biogas for glass melting was investigated on a semi-industrial scale. The
project presented here describes the application of biogas-cofiring in a full-sized regenerative glass melting furnace
(firing rate 12 MW)where up to 30 % of the energy input was provided by biogas. It discusses main operational
experiences as well as the findings of the accompanying experimental and theoretical investigations in terms of
process efficiency, product quality and emissions. In particular, it will provide a closer look at the CO2 balances of
manufacturing process in the thermal processing industries.
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Thermo-Catalytic Reforming as Basement for a Novel Biorefining Route to Produce Chemicals and Fuels

Short introductive summary:

Due to the climate targets, new methods are needed to substitute fossil oil or coal. In the biorefinery concept of
Fraunhofer UMSICHT waste biomass is converted to chemical products also generated in fossil oil refinerys. The
biorefinery is developed regarding decentral application.

Presenter:  Nina SCHMITT, Fraunhofer Institute for Environmental, Safety, and Energy Technology UMSICHT,
Renewable Energy, Sulzbach-Rosenberg, GERMANY
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Screening of Oleaginous Yeasts for Lipids and Pigments Production from Lignocellulosic Hydrolysate

Short introductive summary:

The aim of this study is to select yeasts with high potential to be cultivated in lignocellulosic hydrolysates to produce
lipids and pigments. The ability of six yeasts to utilize glucose and xylose was evaluated and lipids and pigments
produced during the yeasts cultivation were analyzed and quantified. Obtained results are promising and open up
great perspectives for the establishment of a sustainable process for lipid and pigments production using
lignocellulosic hydrolysate as carbon source.
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Process Development of Seaweed Biorefinery

Short introductive summary:

Seaweeds have attracted the attention as a promising candidate of a renewable feedstock as 3rd generation
biomass because they can be produced with a similar or higher yield compared to terrestrial energy crops and are
less resistant to degradation than terrestrial lignocellulosic feedstocks. However, for developing energetically,
economically, and environmentally feasible process for biorefinery of seaweed, integrated research approach
including not only deep-understanding and improvement of elemental technology but also the process optimization in
consideration of industrial use is needed. Hence, several key technologies for complete utilization of macroalgae
were developed including efficient pretreatment, biofuel and valuable chemical production with zero-emission of
hazardous materials. Furthermore, the possibility of energy efficiency and economics of seaweed biorefinery will be
discussed.
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Boosting the Carbon Efficiency of the Biomass to Liquid Process with Hydrogen from Renewable Power

Short introductive summary:

The carbon efficiency of a biomass to liquid process is limited by the specific energy content of the feed relative to
the product, unless extra energy is added. Hydrogen is an energy carrier and by adding hydrogen to a biomass to
liquid process, the carbon efficiency can be increased from ca 35 to more than 90 %, depending on how much
energy is added. The production of advanced biofuel can be more than doubled for the same amount of biomass.
For the extra production of fuel by adding hydrogen the required electrical power is ca 13 kWh per liter.

Presenter:  Magne HILLESTAD, Norwegian University of Science and Technology, Dept of Chemical
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Reductive Catalytic Fractionation: a Holistic Biorefinery Scheme

Short introductive summary:

Lignocellulosic biomass is an abundant and renewable resource that is mainly composed of cellulose, hemicellulose
and lignin. Many existing biorefinery schemes focus on (hemi)cellulose valorisation, leaving the complex lignin
fraction as a waste product.

In this contribution, a more holistic biorefinery is proposed which focusses on lignin valorization, while still retaining a
processable carbohydrate pulp.
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Presenter's biography:

2011-2014: Bachelor of bioscience engineering, KULeuven

2014-2016: Master of bioscience engineering: catalytic technology, KULeuven

2016-present: PhD at KULeuven, Center of surface chemistry and catalysis, promotor: Bert Sels, domain: lignin
valorisation

Biographies and Short introductive summaries are supplied directly by presenters and are published here unedited

Co-authors:

T. Vangeel, KULeuven, Leuven, BELGIUM

T. Renders, KULeuven, Leuven, BELGIUM

W. Schutyser, KULeuven, Leuven, BELGIUM

S. Van den Bosch, KULeuven, Leuven, BELGIUM
S.-F. Koelewijn, KULeuven, Leuven, BELGIUM

G. Van den Bossche, KULeuven, Leuven, BELGIUM
B. Sels, KULeuven, Leuven, BELGIUM

Session reference:  3A0.9.5
Subtopic: 3.6 Biorefineries

Topic: 3. BIOMASS CONVERSION TECHNOLOGIES FOR LIQUID AND GASEOUS FUELS,
CHEMICALS AND MATERIALS

EUBCE 2018 - 26th European Biomass Conference and Exhibition



Monday 14 May 2018, 17:00
Production and application of biobased chemicals from biomass - Part 1, 3AV.5 POSTER AREA

Comparison of Different Lignin Enzymes

Short introductive summary:

In recent years, there has been a change in the use of fossil resources. There is an increasing awareness for the
necessity of an efficient and economic use of renewable raw materials, such as cellulose, hemicellulose and lignin.
Especially for cellulose, there is a bounty of applications, a major one of which is producing ethanol. Currently, the
usage of lignin is still confined to the production of steam and electricity.Our aim is to produce marketable fragrances
and flavourings, such as vanillin and guaiacol from lignin, thus making use of its molecular structure. In order to not
override lignin degradation, modest reaction conditions have been chosen, which are most favourably accomplished
by the use of enzymes.
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Improving In-Situ Lipid Extraction Efficiency from Oleaginous Yeast Biomass in a Lipid Extractor for
Biofuel Application

Short introductive summary:

Depletion of fossil fuel over the last few decades has urged the world scientific community to look for alternative
renewable fuel sources. Among the various renewable sources available single cell oil from oleaginous yeast is
gaining increased attention because of lesser doubling time, higher biomass density, growth independent of climatic
conditions and fatty acid composition being similar to vegetable oil. A series of unit steps and operations are involved
including biomass cultivation to harvesting, drying, lipid extraction and transesterification to obtain the desired
biodiesel. Process intensification in terms of improving the lipid yield and by-passing a few steps in downstream
processing is preferable to increase the energy efficiency of the process and to reduce overall cost.

Presenter:  Jayita CHOPRA, IIT Kharagpur, Kharagpur, INDIA

Presenter's biography:

| am PhD research scholar at the Department of Biotechnology, IIT Kharagpur, India, working in the Bioprocess and
Bioproduct Development Laboratory under the guidance of Prof. Ramkrishna Sen. My research interest include
yeast fermentation, bio-product development like biodiesel, bio-oil, etc.
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Production of Specialist Chemicals from Bio-Based Short-Chain Fermentation Products

Short introductive summary:

Due to the raw material shift Fraunhofer UMSCIHT developed an innovative catalyzed vapour Phase condensation
reaction process to produce value-added specialist chemicals from short-chain fermentation products. The products
of the process have a wide range of application. They can substitute raw materials for surfactants, special cleaners
or cutting oils which are nowadays derived from oleochemical or petrochemical resources.

Presenter:  Martin PETERS, Fraunhofer Institute for Environmental, Safety, and Energy Technology
UMSICHT, Biofuels and Biorefinery, Oberhausen, GERMANY

Presenter's biography:

| was born in 1987. After School | started studying Chemical Engineering at the Universtity of Applied Science
"Hochschule Niederrhein" in Krefeld, Germany. After my masters degree | started working on my PhD at Fraunhofer
UMSICHT and focused on the research of bio-based fuels and chemicals.
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Chemical Modification of Lignin for The Preparation of Bioplastics

Short introductive summary:
Kraft lignin was chemically modified including oxypropylation, and then used for bioplastics preparation.

presenter: EUN Yeol LEE, Kyung Hee University, Department of Chemical Engineering,, Gyeonggi-do,
REPUBLIC OF KOREA

Presenter's biography:

Dr. Eun Yeol LEE is a professor of Chemical Engineering Department at Kyung Hee University. His research
interests are Protein/Metabolic Engineering and Biorefinery for the production of Biofuels, Biochemicals and
Biopolymers from lignocellulosic biomass, macro-/microalgae and methane gas.
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Mushroom Biotechnology for Conversion of Lignocellulosic Wastes into Fully Biodegradable Materials and
Organic Food

Short introductive summary:

The main scope of the experiments which are presented in this paper was to achieve the highest and the most
complete valorization of lignocellulosic wastes that are come out from forestry and wood processing industry,
pomiculture and viticulture, as well as public gardens and green spaces of the cities, through biotechnologies based
on their biocoversion by controlled growing of edible and medicinal mushroom species. In this way, there will be
produced eco-friendly and fully biorecyclable objects that can be used as packaging, supportive and protective
materials at the most competitive prices comparing with the same materials which are produced by
non-biotechnological procedures. The innovative biotechnology of lignocellulosic waste bioconversion into
eco-friendly and useful products through the controlled growing of mushrooms is based on the use of inoculum
obtained by submerged cultivation of mycelia and their develpment on solid substrates in specific conditions,
keeping the strict correlation between parameter values of physico-chemical factors and the biological ones,
represented by selected fungal species.

Presenter:  Marian PETRE, University of Pitesti, Nature Sciences, Pitesti, ROMANIA

Presenter's biography:

Professor Marian Petre, BSc, Ph.D. Habil. in Biological Sciences, graduated Faculty of Biology at Bucharest
University in 1981. He is teaching biotechnology for environmental protection, microbiology and bioremediation at the
University of Pitesti, Faculty of Sciences.He published over 140 articles
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Challenges in Purifying Proteins from Microalgae

Short introductive summary:

On the submitted poster we will present the challenges that a lot of researchers and industry partners are facing
during downstream processing of proteins. Microalgae are well known to accumulate high amounts of proteins and
might be more exploited for food and feed in the near future. However, to fully use the technofunctionality of the
proteins, they have to be released and isolated from the cells. In this submission we will present techniques from our
lab and will discuss the challenges and new techniques for downstream processing of microalgae proteins.

Presenter:  Lutz GROSSMANN, University of Hohenheim, Food Physics and Meat Science, Stuttgart,
GERMANY

Presenter's biography:
- M.Sc. Food Science and Engineering
- PHD Student in Food Science focusing on microalgae for food purposes
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Efficient Biocatalytic Synthesis of Imidazole-4-Acetic Acid

Short introductive summary:

Imidazole-4-acetic acid (IAA) is a metabolite of histamine having vital biological, pharmacological, physicochemical,
and materials science applications. Herein, we describe a new and efficient biocatalytic synthesis of IAA from
L-histidine (L-His), featuring the conversion of L-His to imidazole-4-pyruvic acid (IPA) by an Escherichia coli
whole-cell biocatalyst expressing membrane-bound L-amino acid deaminase (mL-AAD) from Proteus vulgaris.

Presenter:  Lehe MEI, Zhejiang University, Department of Chemical and Biological Engineering, Hangzhou,
P.R. CHINA

Presenter's biography:

Education:

2000 Ph. D.in Biochemical Engine, Zhejiang University
1988 Master in Chemical Engineerin, Zhejiang University
1985 B. S. in Chemistry, Zhejiang University

Professional Experience:
2009-present Professor Ningbo Institute of Technology, Zhejiang University

Biographies and Short introductive summaries are supplied directly by presenters and are published here unedited

Co-authors:

Weirui Zhao, School of Biotechnology and Chemical Engineering, Ningbo Institute of Technology, Zhejiang Universit,
Ningbo, P.R. CHINA

Huangru Ding, School of Biotechnology and Chemical Engineering, Ningbo Institute of Technology, Zhejiang
Universit, Ningbo, P.R. CHINA

Sheng Hu, School of Biotechnology and Chemical Engineering, Ningbo Institute of Technology, Zhejiang Universit,
Ningbo, P.R. CHINA

Lehe Mei, School of Biotechnology and Chemical Engineering, Ningbo Institute of Technology, Zhejiang Universit,
Ningbo, P.R. CHINA

Session reference:  3AV.5.11
Subtopic: 3.7 Production and application of biobased chemicals

Topic: 3. BIOMASS CONVERSION TECHNOLOGIES FOR LIQUID AND GASEOUS FUELS,
CHEMICALS AND MATERIALS

EUBCE 2018 - 26th European Biomass Conference and Exhibition



Monday 14 May 2018, 17:00
Production and application of biobased chemicals from biomass - Part 1, 3AV.5 POSTER AREA

Conversion of Glucose into Valuable 2,5-Diformylfuran by Using Novel Biomass Based Carbon Catalysts

Short introductive summary:

2,5-diformylfuran (DFF) (a.k.a. 2,5-furandicarboxaldehyde) is a oxidation product of 5-hydroxymethylfurfural (HMF)
and can be produced from six-carbon sugars. DFF is a precursor for biopolymer fabrication or can be used as the
starting material for the synthesis of drugs. Commonly, DFF is produced from fructose via HMF intermediate. In this
study, DFF was produced from more commonly available C6-sugar, glucose, in a one-step process. Reaction was
assisted by microwave heating and novel carbon based catalyst were used. Birch sawdust based carbon catalyst
were modified to serve this particular reaction by treating the surface of activated carbon with ZnCI2 and/or HCI
and/or H2SO4. Preliminary results show that these novel catalysts can produce over 40 % DFF yield within 8 h,
using only water/THF system, without any traditional homogeneous catalysts. Study is important step towards more
environmentally friendly approaches to produce high value added products from biomass.

Presenter:  Annu RUSANEN, University of Oulu, Oulu, FINLAND

Presenter's biography:

Annu Rusanen (M.Sc.) is a doctoral student at Research Unit of Sustainable Chemistry, University of Oulu, Finland.
She graduated in 2015 organic chemistry as her main subject and since then, she has worked in ERDF project
PreBio, dealing biomass pretreatment and conversion to value added chemicals.

Biographies and Short introductive summaries are supplied directly by presenters and are published here unedited

Co-authors:

A. Rusanen, University of Oulu, Oulu, FINLAND

R. Lahti, Kokkola University Consortium Chydenius, Kokkola, FINLAND

K. Lappalainen, Kokkola University Consortium Chydenius, Kokkola, FINLAND
J. Kéarkkéinen, University of Oulu, Oulu, FINLAND

U. Lassi, University of Oulu, Oulu, FINLAND

Session reference:  3AV.5.16
Subtopic: 3.7 Production and application of biobased chemicals

Topic: 3. BIOMASS CONVERSION TECHNOLOGIES FOR LIQUID AND GASEOUS FUELS,
CHEMICALS AND MATERIALS

EUBCE 2018 - 26th European Biomass Conference and Exhibition



Monday 14 May 2018, 17:00
Production and application of biobased chemicals from biomass - Part 1, 3AV.5 POSTER AREA

Organic Acid Production from Sweet Sorghum Bagasse using Green Chemistry Principles

Short introductive summary:

Organic acids, such as succinic and lactic, are used extensively in chemical manufacturing for a wide range of
products, including plastics, resins, coatings, films, and lacquers. They are manufactured predominantly from
petrochemicals (succinic) or food crops (lactic), but as the drive towards a green economy intensifies, there is strong
interest in sustainably manufacturing such compounds from inedible renewable resources, such as cellulosic
biomass. In this study we investigated the biochemical conversion of sweet sorghum bagasse to organic acids using
green chemistry principles for the pretreatment of biomass, followed by enzymatic hydrolysis to cellulosic sugars,
and fermentation of the sugars to succinic and lactic acid by Actinobacillus succinogenes.

Presenter:  George PHILIPPIDIS, University of South Florida, Patel College of Global Sustainability, Tampa,
USA

Presenter's biography:

Dr. George Philippidis is Associate Professor at the University of South Florida with expertise in the biomass and
algae industries. He has held leadership positions in the private and public sectors and holds a Ph.D. in Chemical
Engineering and an MBA.
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Determining Factors for Vanillin Yield in Oxidative Solvothermal Conversion of Lignin in a Two-Phase
System

Short introductive summary:

Lignin keeps being the subject of intense research as it can be converted to green fuels and aromatic chemicals.
Solvothermal processes are an alternative to pure thermal techniques (such as pyrolysis) offering the potential to
use significantly lower temperatures for lignin conversion. The aim of this work is to identify and investigate those
factors relevant for the solvothermal lignin depolymerization at both pH 1 and 14 using oxygen as the oxidant.
Therefore, we systematically screened experimental conditions (i.e. temperature, pH, reaction time, stirring speed,
lignin concentration), and the type of technical lignin within the same oxidative method. Vanillin was used as target
product and an unambiguous analytical method for vanillin quantification was established. Vanillin yields were used
as indicators for assessing the impact of a given experimental factor on the oxidative method. The goal was not to
achieve the highest possible yield in vanillin, but rather in determining what factors are relevant in the oxidative
solvothermolysis of technical lignins.

Presenter:  SaSa BJELIC, Paul Scherrer Instut, Energy and Environment, Villigen PSI, SWITZERLAND

Presenter's biography:

SaSa Bjelic obtained his PhD in 2008 at the University of Zurich. He established state-of-the-art analytical laboratory
focusing on high resolution mass spectrometry in the department of Energy and Environment. The focus is analytics
of renovable energy (bio-oils) and fine chemicals from lignin.
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Glycolaldehyde as a Bio-Based Platform Molecule for Reductive Amination Reactions

Short introductive summary:

Glycolaldehyde has great potential to act as a renewable platform molecule in the near future. Here, we present a
route towards bio-based alkanolamines and diamines from glycolaldehyde.

Presenter:  William FAVEERE, KU Leuven, Centre for Surface Chemistry and Catalysis, Heverlee, BELGIUM

Presenter's biography:
William Faveere obtained his Master's Degree in Bio-Engineering - Catalysis in 2014 at KU Leuven. He is currently

working on his PhD on the use of bio-based glycolaldehyde as a platform molecule under the supervision of Prof.
Bert Sels.
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Burning Wood Pellets for US Electricity Generation? A Regime Switching Analysis

Short introductive summary:

Applying a regime switching model under the theoretic framework of real options, we inspect the optimal timing
boundaries for coal and coal mixed with wood pellets as two alternative fuels for a power plant in Georgia, United
States. Results indicate that cofiring wood pellets with coal is generally not a commercially viable option. However,
lower-level (with wood pellets less than 15%) cofiring could have been feasible during the infancy period (2009-2011)
when wood pellet price was declining. Sensitivity analysis shows that our conclusions are robust and the most
important factors are relative prices of coal and mixed fuel. Therefore, we reject the null hypothesis that cofiring is
economically feasible and suggest using policy vehicles to stimulate the bioenergy market and meet the greenhouse
gas emission reduction target. In particular, a subsidy of $1.40/mmbtu to the 10% mixed fuel or a tax of
$1.50/mmbtu on coal would prompt the conversions of coal-only power plants to cofiring ones, and a subsidy of
$0.45/mmbtu to the 10% mixed fuel or a tax of $0.50/mmbtu on coal would maintain existing cofiring power plants in
the status quo

Presenter:  Bin MEI, University of Georgia, Warnell School of Forestry & Natural Resources, Athens, USA

Presenter's biography:
Associate Professor, University of Georgia
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How to Enhance the Economic Viability of Straw Based Heating Plants in Germany?

Short introductive summary:

In this study a scientific evaluation of different heating plants utilizing straw (and hay) is intended to provide indicators
for the improvement of profitability and sustainability of the whole value chain — from the supply of row material to the
reasonable use of heat and electricity. In addition, objective criteria will be determined to serve as decision-making
aid for the proposed investments. Therefore, six plants will be surveyed, which represent a certain range of different
plant concepts. This provides a data set for assessing existing plant configurations at various levels and for the
development of further statements in a higher level context. First results of this study demonstrate a high economic
efficiency of straw and hay based heating plants in the output range of 0.5 to 1 MW, which is mainly associated to a
high capacity of utilization. In contrast, other studies showed a low economic efficiency of straw based heating
plants.This highlights the need to deliver pertinent information as a basis for targeted decision-making for future
investors in straw or hay based heating plants in Germany.

Presenter:  Telse VOGEL, Landesforschungsanstalt fur Landwirtschaft und Fischerei Mecklenburg,
Dummerstorf, GERMANY

Presenter's biography:

Since 06/2017 Research assistant, State Research Center of Agriculture and Fisheries Mecklenburg-Vorpommern.
Since 10/2009 Doctoral studies, University of Rostock. 2007-2009 Research assistant, University of Applied
Sciences Stralsund. 2000-2006 Studies of landscape ecology, University Rostock.
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Evaluation of Competitiveness of Locally Available Biomass for Decentralized Space Heating In Villages
and Small Towns

Short introductive summary:

The contribution presents the methodology and case study in condition of the Czech Rep. of BICOM - Blomass
COmpetitiveness Model for modelling and evaluation of competitiveness of locally available biomass for
decentralized space heating in villages and small towns.

Presenter: Jan WEGER, Silva Tarouca Research Institute for Landscape, Phytoenergy and Biodiversity Dpt.,
Pruhonice, CZECH REPUBLIC

Presenter's biography:

Jan Weger is bioenergy researcher since 1996. Main research interests include selection and breeding of biomass
crops (esp. poplar, willow, Miscanthus), agronomy and ecological aspects biomass production and modeling of
energy and economic potential of biomass in the landscape using GIS.
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Market Share Estimation of Biomethane and Promising Business Opportunities in Germany Using a System
Dynamics Modelling Approach

Short introductive summary:

We have developed a Biomethane Market Simulation Model (BiMaSiMo) (both anaerobic and thermochemical
biomethane) for the case study of Germany using a quantitative bottom-up modeling approach. Whereas the focus
of the past decade was on modeling the transition of the energy sector our modeling approach deals with
biomethane in the power, heat and fuel market. Renewable gas will play a major role for the upcoming flexibility
demand due to the increased installation of volatile renewables like wind and solar power. Incentive schemes in the
past 12 years led to a mature market with about half of the installed biomethane producing capacity of Europe
simultaneously affecting technological progress and the installation of comparable supporting schemes in Europe.
What's currently missing in the research literature is a model that encompasses the power, heat and fuel markets
for a renewable biogenic energy carrier. Without the sectors heat and fuel the energy transition will not be
successful.

Presenter:  Thomas HORSCHIG, DBFZ-German Biomass Research Centre, Bioenergy Systems Dpt., Leipzig,
GERMANY

Presenter's biography:

Thomas Horschig. Work experience: 01/2014 - 10/2017 PhD Student @ DBFZ Deutsches
Biomasseforschungszentrum. From 11/2017 on Research Fellow @ DBFZ Deutsches Biomasseforschungszentrum
gGmbH, Leipzig. 2011 - 2013 University Halle-Wittenberg. M. Sc. Management of Natural Resources.
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Potential Advantages in Heat and Power Production when Biogas is Collected from Several Digesters Using
Dedicated Pipelines - A Case Study in the Province of West-Flanders (Belgium)

Short introductive summary:

In the case study in “West Flanders” costs of electricity and heat are calculated if a dedicated biogas grid using
pipelines would be implemented to centralize electricity and heat production using a combined heat and power
(CHP) installation. Heat may not be used effectively at digester sites, e.g. because of a change in treatment of
digestate. A large scale centralized CHP can produce additional electrical power at a hub and at lower specific costs
compared to decentralized CHPs. The CHP scale advantage in costs is quantified and with biogas transport costs
attributed to additional electrical energy (80%) and heat (20%). For this study a biogas transport model is used to
calculate transport costs in a grid. Costs of additional electricity can be as low as 4.0 €ct kWhe-1 and are almost
always below 12 €ct kWhe-1. Additional costs of heat produced at the hub show to be lower than 1 €ct kWhth-1
assuming an effective heat use of 50%. When a hub is located at a heat sink, more renewable energy is produced
and optimally used, i.e. a more efficient use of biomass feedstock. It is concluded that scale advantages in a CHP
can be a driver to collect biogas at a hub.

Presenter:  Evert Jan HENGEVELD, Hanze University of Applied Sciences / University of Groningen, Hanze
Research Centre Energy, Groningen, THE NETHERLANDS

Presenter's biography:
Evert Jan Hengeveld, MSc in Physics, holds a position as researcher and lecturer at the Hanze UAS in Groningen
(NL). The focus of the research is on modeling of a Biogas Infrastructure with a biogas grid.
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Climate vs Biomass Sustainability Targets: Are They Compatible under a Well Below 2 °C Trajectory?

Short introductive summary:

In the light of the Paris Agreement, aimed at keeping the global temperature rise to well below 2°C as compared to
pre-industrial levels, Bioenergy with Carbon Capture and Storage (BECCS) could feature an even more important
role than previously suggested. Yet the magnitude of the “negative emissions” delivered by BECCS depend on the
availability and sustainability of biomass resource. We explore these uncertainties by using the TIAM-UCL
multi-region IAM. Focusing on two countries, the UK and Romania, we compare TIAM-UCL results to national
biomass resource and GHG risk assessments. Our results suggest that the sustainability criteria are limiting for
bioenergy development in both countries but especially for the UK, which relies heavily on biomass imports. We
argue that a globally harmonised definition of sustainability criteria for biomass resource is needed.

Presenter:  Isabela BUTNAR, University Colleege London, Institute for Sustainable Resources, London,
UNITED KINGDOM

Presenter's biography:

Chemical engineer by background, | have 16 years expertise in modelling environmental impacts associated with
agricultural supply chains, both within academia and the industry. My main expertise is LCA and energy systems
modelling, in particular global bioenergy value chains modelling.
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The Importance of Quantifying Soil Carbon Storage at Outset of Perennial Energy Crops: a Case Study.

Short introductive summary:

A proper quantification of the soil carbon storage for perennial energy crop is often problematic. On the one hand,
many years are required to observe relevant soil organic carbon accrual. On the other hand, for several multi-year
experiment no soil samples are available for the outset of the experiment. Then, the only possibility is to compare
the soil organic carbon storage of a perennial crop after given years from planting, with a nearby arable soil. The
common assumption is that soil characteristics are fairly uniform across a limited area. | here present a case study
data indicating that soil carbon might vary substantially even within the same field.

Presenter:  Enrico CEOTTO, CREA- Council for Agricultural Research and Economics, Research Centre for
Agriculture and Environment, Bologna, ITALY

Presenter's biography:

Enrico Ceotto is Senior Researcher Agronomist at the Research Center Agriculture and Environment, located in
Bologna, Northern Italy. Currently, his research activity is focused on perennial energy crops and their ecosystem
services. E-mail address: enrico.ceotto@crea.gov.it.
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Evaluation of the Climate Benefit in Complex Biorefinery Systems: when a Dynamic Modeling Becomes
Crucial

Short introductive summary:

To provide better and more extensive impact assessments, the evaluation of climate change mitigation potential
from the production of fuels from conventional biomass has recently evolved, mainly by: i) incorporating a dynamic
approach; ii) including comparison with the reference system; iii) explicitly accounting for all CO2 flows, including
biogenic-C. In this study, examples of complex biorefinery systems are presented applying these methodological
innovations to contribute to a better understanding of the potential climate benefit achieved by the production of
bioenergy and bio-based products. The case studies analysed are based on the use of municipal solid waste (MSW)
for the production of bio-fuels and bio-chemicals including the use of carbon capture and storage technology
(Bio-CCS).

Presenter:  Pedro HARO, Universidad de Sevilla, Chemical and Environmental Engineering, Seville, SPAIN

Presenter's biography:

Pedro Haro is a post-doc researcher at the Bioenergy Group since 2015. His main research topic is the design and
assessment of thermochemical biorefineries and waste-energy systems. He has collaborated with several research
centers for the evaluation of pre-commercial and demonstration projects.
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Life Cycle Co2 Emission Reduction in Nordic Integrated Steel Plant by Applying Biomass-Based Reducing
Agents

Short introductive summary:

The use of biomass in iron and steelmaking as a reducing agent or as a source of energy has been identified as one
of the possible solutions to reduce the fossil CO2 emissions of this carbon intensive industry. Up to date there is very
litttle knowledge concerning the CO2 emission reduction potential of using biomass-based fuels in iron and
steelmaking processes. In this research, a life cycle CO2 analysis is made to compare life cycle CO2 emission
profile of steel production in Nordic integrated steel plant to different biomass scenarios in which pulverized coal
injection to the blast furnace is partially or completely replaced with biomass-derived reducing agents.

Presenter: Chuan WANG, Swerea MEFOS, Lulea, SWEDEN

Presenter's biography:

Dr. Wang has been working at Swerea MEFOS for more than 10 years with focus on CO2 emission reduction,
energy and material efficiency improvement. Chuan Wang has been working on several biomass projects, for
instance, utilizing biomass for the steel industry.
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Climate Impact of Advanced Aviation Fuels Based on Hydrogenated Vegetable Oils

Short introductive summary:

For the rapidly growing aviation sector, the national climate protection targets and the international voluntary
commitment to reduce GHG emissions represent an enormous challenge. Sustainable, renewable kerosene with
correspondingly high specific GHG reductions could play a key role in achieving these targets. Among the
conceivable options for the provision of advanced aviation fuels, the production of kerosene via the
Power-to-gas-HEFA process based on vegetable oils is commercially implemented and thus a short-term option to
provide bio-kerosene in significant quantities.

In this presentation, we will discuss the GHG emissions associated with the production of kerosene from hydrated
vegetable oils with special focus on a sensitivity analysis regarding the feedstock provision, the hydrogen production,
the electricity provision and the refinery location. The results presented have been created as part of The Mobility
and Fuels Strategy of the German Government (MFS).

Presenter:  Katja OEHMICHEN, DBFZ-German Biomass Research Centre, Bioenergy Systems Dpt., Leipzig,
GERMANY

Presenter's biography:

Katja Oehmichen has joined the DBFZ in 2008. Since 2012 she is part of the department Bioenergy systems.Her
expertise is carbon footprinting of biofuels and bio-based materials and the development and standardisation of
methodologies for sustainability assessment.
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Cover Crop Carbon Sequestration Potential and Associated Trade-Offs: the Olive Tree Debris as Feedstock
of a Local Bio-Refinery Case Study

Short introductive summary:

The study will analyse the influence in olive groves of the presence of different cover crops adapted to
Mediterranean climate conditions with different carbon sequestration rates and their influence on the environmental
profile of the local bio-refinery, when olive pruning debris are not leave on field, because is used as raw material in a
bio-refinery

Presenter:  Carmen LAGO RODRIGUEZ, CIEMAT, Energy Dpt., Madrid, SPAIN

Presenter's biography:

Degree in Biological Sciences. Experience in environmental and economic research projects focus on renewable
energies. Currently, she is working on sustainability of biomass pathways to produce heat, electricity and biofuels,
using LCA methodologies.
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Carbon Footprinting for Biomethane in the EU RED and EU ETS Context

Short introductive summary:

Biomethane is considered as an interesting option to reduce GHG emissions in a number of applications. In the EU
ETS as well as in the EU RED framework, biomethane is competing with various other GHG mitigation measures
and renewable energy carriers. In this presentation, we discuss, to which extent the price for CO2 certificates in the
EU ETS system can contribute to close the gap between the costs of biomethane production and fossil reference
products such as natural gas. The results presented have been created as part of the EU H2020 project BIOSURF
To address the most important political instruments for the promotion of renewable energy carriers on EU level, we
have calculated the GHG mitigation costs for biomethane compared to natural gas from three perspectives.

presenter:  Stefan MAJER, DBFZ-German Biomass Research Centre, Biofuels Dpt., LEIPZIG, GERMANY

Presenter's biography:

Stefan Majer has joined the German Biomass Research Centre in 2007. His research interest focuses on the life
cycle and sustainability assessment of current and future bioenergy options. In this context he is responsible for
different LCA case studies and the development of approaches for the optim
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A Bioenergy Integrated System with a Process Oriented Lca Modelling Approach

Short introductive summary:

In traditional life cycle assessment (LCA) models, systems and technologies are often modelled as black box without
any input-output relationship. This study describes a process oriented modelling approach applied to a bioenergy
integrated system, subdivided in its operated unit processes. Preliminary results of a consequential LCA are shown.

Presenter:  Concetta LODATO, Technical University of Denmark, Environmental Engineering Dp., Kgs.
Lyngby, DENMARK

Presenter's biography:
Concetta Lodato is a PhD student at the Technical University of Denmark (DTU), Department of Environmental
Engineering. Her research field is life cycle assessment modelling of bioprocesses using dedicated tools.
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Assessing Carbon Footprint af a Full-Scale Anaerobic-Based Sewage Treatment Plant

Short introductive summary:

The aim of this work was to assess the carbon footprint of a full-scale sewage treatment plant (12,000 PE)
comprised by a UASB reactor followed by a trickling filter. Three different scenarios were simulated taking into
account the integrated management of biogas and sludge: (1) estimated biogas production was directly burned
without energy recovery and the excess sludge was routed to drying beds and then disposed of in landfill; (2) 100%
of the estimated biogas production was considered for sludge sanitization, which would be used for agriculture in the
STP vicinity; and (3) similar to scenario 2, nevertheless the management of dissolved gases was take into account.
Total carbon emissions of the assessed scenarios were equivalent to approximately 677, 554 and 126
tCO2,equiv.year-1, respectively. The carbon footprint reduction of approximately 81% between scenarios 1 and 3
was mainly related to the management of diffuse emissions, via a simple degassing unit followed by a biofilter.

Presenter:  Carlos CHERNICHARO, Universidade Federal de Minas Gerais, Department of Sanitary and
Environmental Engineering, Belo Horizonte, BRAZIL

Presenter's biography:
Full professor at the Department of Sanitary and Environmental Engineering - Universidade Federal de Minas Gerais
(UFMG), Brazil. Currently he coordinates the National Institute of Science and Technology on Sustainable Sewage
Treatment Plants.
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Torrefied Medical Cotton Waste for Industrial Liquid Waste Cleaning

Short introductive summary:

The results showed that torrefaction treatment of cotton enhances its adsorption properties considerably. Lagergren,
pseudo-second-order and intraparticle diffusion kinetic models were applied to fit the experimental data. Thus, this
low cost adsorbent could be made widely available for use as an alternative to commercial activated carbons for the
removal of basic dyes like Methylene Blue from wastewater effluents.

Presenter:  George GIAKOUMAKIS, University Piraeus, Research Center, Industrial Management and
Technology, Piraeus, GREECE

Presenter's biography:
Chemical Engineer with an MBA. PhD student in the University of Piraeus, Department of Industrial Management
and Technology. Born in 1987.
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Will Dried Sludge from Fish Farming Become a Contributor or Competitor to the Utilization of Municipal
Sludge?

Short introductive summary:

Production of Nordic Salmon has become an industry with continuous growth and the aim to exceed oil and gas in
terms of Norwegian export value in 2030.

This rapid growth in a traditional farm based production has required need for regulations and technical solutions in
order to handle both waste water treatment and sludge handling.

Scanship has successfully transferred technical solutions from waste handling at cruise ships to the land based fish
farming. The solution is dewatering and drying of sludge to a stable bi-product. This will reduce transport cost and
make it possible to storage the product over longer periods in the remote fjord areas of the Norwegian west coast.
As part of the solution Scanship has established collaboration with end users for the reuse of sludge as a bi-product.
The different areas where the bi-product has become a value are within fertilizer, biogas and incineration.

The nutritious rich product with high energy content makes it a high-quality sludge.

Presenter:  Lars ROHOLD, Scanship, Aquaculture, Tansberg, NORWAY

Presenter's biography:

Lars Rohold has been working within aquaculture since 2014 both with water treatment and sludge handling in
Kruger Kaldnes AS. Last year Lars Rohold started at Scanship AS with market focus on sludge handling for fish
farming. Working experience with sludge handling and biogas plants for 20 years
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Remote sensing quantification of methane emissions from 10 biogas plants in Denmark and Germany

Short introductive summary:

A remote sesing method was used to quantify total methane emission from 10 biogas plants. The average emission
corresponded to 2% of the biogas production, but large variation was observed.

Presenter:  Anders Michael FREDENSLUND, Roskilde University, ROSKILDE, DENMARK
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Combustion Quality of Paludi Pellets after DIN EN 14961-6 from rewetted fens in Northeastern Germany

Short introductive summary:

Paludiculture is the sustainable use of wet and rewetted peatlands. In comparison to a drainage-based agriculture it
preserves the peat body by decreasing decomposition processes in the peat and therewith reduces greenhouse gas
emissions. The biomass from Paludiculture can be used for energy — as a solid biofuel for heating.

Biofuels have to meet quality standards to minimize pollution and technical damage to the boilers (Tab. 2). This
studyl examines quality parameters of Paludi pellets with respect to DIN EN 17225-62, that gives standards for
non-woody biomass pellets that are recommended for the trade and use in Europe. In this study different biomass
types were tested.

presenter:  Claudia OEHMKE, University Greifswald, Institute of Botany and Landscape Ecology, Greifswald,
GERMANY
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Best Available Technologies for Pruning Harvesting

Short introductive summary:

Farmers consider pruning (branches and shoots of the fruit trees) a problem rather than an opportunity and, hence, it
is unused or disposed incorrectly. However, the formulation of more strict regulations for the handling of the pruning
in most European countries led to a renewed interest in pruning recovery.

The harvesting stage represents a key point that influences the product quality, the type of logistic chain and the
economic sustainability of the pruning supply chain and, over the years, many machine manufacturers invested in
the development of dedicated implements for collecting pruning residue. Equipment able to facilitate the harvest and
processing of agricultural pruning are already available in the market and many machinery builders propose different
models to be adapt to various harvesting logistic chains.

The purpose of this study is to provide a thorough overview of technologies available to harvest pruning, from the
more basic equipment until the most integrated approach.

Presenter:  Luigi PARI, CREA- Council for Agricultural Research and Economics, Centro di ricerca Ingegneria
e Trasformazioni agroalimentari, Monterotondo RM, ITALY

Presenter's biography:

Dr. Luigi Pari has a PhD in Agricultural Engineering in 1990 and start working as researcher in the Agricultural
Engineering Unit (CRA-ING) of the Agricultural Research and Experimental Council (CRA), in Monterotondo (Roma).
In 2002 he became Scientific Director of the Non Food Agriculture - Energy Crops Group (PANACEA), coordinating
the activities of 18 researchers, which main activity is to develop new agricultural machineries prototype for energy
crops harvesting and logistic.

Authors of more than 200 scientific publications, he was scientific responsible of more then 30 research projects,
funded by European Union, Italian Ministry of Agriculture and private enterprises
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Field Performance of Forage Harvesters and A Mower-Chipper for Harvest of Short Rotation Coppices

Short introductive summary:

Restrictions in availability, performance and high cost of harvest machines for wood from agriculture produced in
plantations of short rotation coppices are still limiting factors for the further growth of this branch. Three different
harvest systems — two of them based on modified forage harvester and one mower-chipper - have been investigated
during the harvest of poplar and black locust in Germany in the years 2015 to 2017. Although there are major
differences in machine design, requirements to the layout of plantations, maximum harvestable tree size and
performance of these machines, no major differences in the effective material capacity (EMC) between forage
harvester based solutions and the mower-chipper could be observed during the harvest tests (EMC approx. 16 odt
h-1). However, forager harvesters produced much smaller chips (class P16 to P31) with a higher content of fines
(15%). Wood chips produced with the mower-chipper have been much coarser (class P31 to P45) with a very low
content of fines (5 to 7%). All tested harvesters showed reliable operation under practice conditions and are
commercially available now.

Presenter:  Ralf PECENKA, Leibniz Institute for Agricultural Engineering and Bioeconomy (ATB), Post
Harvest Dpt., Potsdam, GERMANY

Presenter's biography:

Dr. Ralf Pecenka works as a researcher at the Leibniz Institute for Agricultural Engineering and Bioeconomy(ATB),
Germany. His main research subjects are harvest, storage and processing of short-rotation woody crops. Further
information: www.atb-potsdam.de
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Adaptions of Harvesting Methods and Concepts in order to Reduce Weeds on Agricultural Fields and to
Gain Potentially a So Far Unexploited Biomass Feedstock

Short introductive summary:

Sweedhart is a transnational research project funded in the frame of the ERA-NET Cofund FACCE SURPLUS,
which is formed in collaboration between the European Commission and a partnership of 15 countries in the frame
of the Joint Programming Initiative on Agriculture, Food Security and Climate Change (FACCE-JPI). FACCE
SURPLUS is committed to improve collaboration across the European Research Area in the range of diverse, but
integrated, food and non-food biomass production and transformation systems, including biorefining. Within the
project Sweedhart different measures and concepts with regard to harvesting are investigated in order to reduce
weeds on agricultural fields without using herbicides. During harvesting three main fractions are normally produced —
grain, chaff with weed seeds and straw. Conventional combine harvesters return the chaff and weed seeds to the
fields and the seeds become a problem in future growing seasons. Sweedhart aims to remove that fraction from the
field and to utilize it energetically and/or materially and also explores the possibility to kill the weed seeds on the
combine harvester before the fraction is returned to the field.

Presenter:  Christoph GLASNER, Fraunhofer UMSICHT, Biomass and Residues Utilization, Oberhausen,
GERMANY
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Valorizing Nutrients from Pome Digestate

Short introductive summary:

Palm Oil Mill Effluent (POME) is considered a problematic waste, causing pollution problems: methane emission,
water pollution with organic material (BOD) and nutrient pollution. POME is well suited for treatment in digestion
tanks. Anaerobic digestion (biogas production) followed by energy production solves the methane problem and
reduces BOD pollution. Using inorganic components (minerals) in the treated POME (POME digestate) as a fertilizer
in the plantation could contribute significantly to the economic viability of digestion systems, while reducing
environmental impacts of palm oil mills.

presenter:  Julien VOOGT, Wageningen Food and Biobased Research, Wageningen, THE NETHERLANDS
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Horse Manure as Feedstock for Renewable Energy and Recycling of Nutrients - Biogas from Horse Manure

Short introductive summary:

Recovery of energy and nutrients from horse manure contribute to an increased share of renewable energy, circular
economy and reduced greenhouse gas emissions. Our studies highlights the energy potential and associated
environmental impact of composting, anaerobic digestion and incineration of horse manure. Emphasis is on
anaerobic digestion due to its high degree of resource conservation, both in terms of energy (biogas) and nutrients
(biofertilizer). The potential is to different extent dependent on e.g. the type and content of bedding, amount of horse
manure, and temperature and retention time in the digester. Anaerobic digestion was indicated to reduce global
warming potential in comparison to incineration and composting while large scale incineration, without nutrient
recovery, indicated lower eutrophication and acidification potential, and energy demand. Anaerobic digestion in a
centralized plant reduced environmental impact in comparison to composting on site, but was indicated to create
higher costs for horse keepers.

Presenter:  Asa HADIN, University of Gavle, Department of Building, Energy and Environmental Engineering,,
Géavle, SWEDEN

Presenter's biography:

| am a PhD-student in Energy systems at the University of Gavle, and as | am in the final phases of my studies it
would be interesting to share the results and have input from other researchers in the EUBCE conference 2018. My
research area is renewable energy from horse manure, focus biogas.
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Use of Gasification Char for Hot Gas Filtration in Micro-Scale Power Plants

Short introductive summary:

This work investigates the capability pro design and fabricate compact dry filters for gasifier power plants.

The filter are produced using the same charcoal disposed by the gasifier. A candle filter design is used here in 40
hours test.

Presenter:  Giulio ALLESINA, BEELab (Bio Energy Efficiency Laboratory), Enzo Ferrari Engineering Dpt.,
Modena, ITALY

Presenter's biography:

Giulio Allesina holds a master's degree in Mechanical Engineer and a PhD in "High Mechanics and Automotive
Design & Technology" discussing a final thesis on "Experimental and analytical evaluation of stratified downdraft
gasifiers." His research and teaching focuses on renewable sources.
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Enhancing the Gas Quality and Hydrogen Yield from Air Gasification of Corn Straw Pretreated by Anaerobic
Digestion Process

Short introductive summary:

Anaerobic digestion (AD) was applied as pretreatment for lignocellulosic biomass gasification, and this method did
improved the fuel gas quality and hydrogen yield during gasification process. Besides, the mechanism of the
phenomenon was also investagated in detail. This finding would contribute to the better integration of AD and
thermo-gasification process.

Presenter:  Xiang GUO, Tianjin University, Environmental engineering Dpt., Tianjin, P.R. CHINA

Presenter's biography:
| am a PhD. student from Tianjin University, foucouse on the investigation on integration of anaerobic digestion and
thermo-gasification technologies.
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Novel Extension of Biomass Poly-Generation to Small Scale Gasification Systems in South-Tyrol

Short introductive summary:

Small-scale gasification technologies have rapidly grown in the last years, representing a viable alternative for the
exploitation of woody residues and their transformation into valuable materials, such as the syngas. However, the
thermochemical process implemented in these technologies has some solid and liquid by-products that have to be
managed. In order to get insights on possible pathways for their exploitation and valorization, the NEXT
GENERATION (i.e., Novel EXTension of biomass poly-GENERATION to small scale gasification systems in
South-Tyrol) project was implemented. The project, funded by the Autonomous Province of Bolzano, ideally
represents the follow-up of the GAST (i.e., “Gasification in South-Tyrol: energy and environmental assessment”)
project, in which the most representative gasification technologies were investigated, monitored and assessed for
their performance. Thus, the main aim of the NEXT GENERATION project was to investigate the quantity, quality
and environmental impact of the gasification by-products and to assess possible routes for their valorization,
according to the concept of poly-generation.

Presenter:  Marco BARATIERI, Free University of Bolzano, Faculty of Science and Technology, Bolzano,
ITALY

Presenter's biography:

Associate Professor in Thermal Engineering and Industrial Energy Systems at the Free University of Bolzano (ltaly).
M.Sc. and Ph.D. in Environmental Engineering, his main research field is thermochemistry of biomass gasification
and pyrolysis.
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One Month Daily Start and Stop Supercritical Water Gasification Test Plan for Residue of Shochu
(Japanese Distilled Liquor) to Create Renewable Energy

Short introductive summary:

Shochu is Japanese traditional distilled liquor, and Shochu residue by-produced in distillation process is biological
effluent and a kind of wet-biomass. Shochu residue’s disposal cost is very high, because of its property as too easy
to rot, too heavy to transport, and too wet to burn. Generally, utilization of wet-biomass is difficult and a terrible
putrefaction odor is an obstacle to processing, storage and transportation.

Supercritical water gasification (SCWG) for wet-biomass holds promise as a technology to convert wet-biomass into
valuable fuel gas. The pre-drying and dehydration process are unnecessary for SCWG treatment, because of using
water as a solvent for SCWG reaction.

SCWG process for shochu residue can provide steam for distillation and fermentation process in distillers’ factories;
moreover shochu residue has been treated to clear water with SCWG technology. Plug problem with tar at heat
exchanger as important apparatus for SCWG running cost saving was concerned for commercial plants, however 60
h DSS SCWG test was succeeded by Radical Scavenger and Rapidly Temperature Rising, last year. Therefore, for
practical use in Distillers’ factory, One month DSS (Daly start and stop) SCWG test is planned for next step with
remodeled pilot plant which has 1 wet-t/d treatment ability as Japanese national project of NEDO.

Presenter:  Yasutaka WADA, The Chugoku Electric Power, Energia Economic & Technical Research Institute,
Higashihiroshima, JAPAN

Presenter's biography:
Yasutaka WADA is a PhD and a P.E.Jp. He works for Chugoku Electric Power Co., Inc. and works with Renewable
Energy Technology, especially Supercritical Water Gasification Technology for wet-biomass.
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Development of a New Highly Efficient and Fuel Flexible Medium-Scale CHP Technology Based on
Fixed-Bed Updraft Biomass Gasification and a SOFC

Short introductive summary:

Within the Horizon 2020 project "HIEff-BioPower" a new highly efficient biomass CHP technology is developed for a
capacity range of 1 to 10 MW (total energy output). It consists of (i) a fuel-flexible fixed-bed updraft gasifier, (ii) a
novel compact gas cleaning system for dust, HCl and S removal as well as final tar cracking within one process step,
(i) a solid oxide fuel cell (SOFC) and (iv) a heat recovery system which supplies heat for internal heating purposes
and for external utilisation. The technology shall distinguish itself by a wide fuel spectrum applicable (wood pellets,
wood chips, short rotation coppice (SRC), selected agricultural fuels like agro-pellets, fruit stones/shells), high gross
electric (40%) and overall (90%) efficiencies as well as equal-zero gaseous and PM emissions.

At the conference the results of first test runs performed at a testing plant consisting of a 400 kW gasifier, the gas
cleaning unit and a 6 kWel slip stream SOFC system shall be presented, focusing on the determination of the
product gas quality as well as an outlook on the expected SOFC performance (determined during lab-tests with
model product gas).

Presenter.  Thomas GOETZ, Wuppertal Institute, Wuppertal, GERMANY

Presenter's biography:
Thomas Goetz is working as Project Coordinator in Division Energy, Transport and Climate Policy at the Wuppertal
Institute for Climate, Environment and Energy, Germany
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Valorization of Char from Biomass Gasification as Catalyst Support: Preliminary Results of
Fischer-Tropsch Tests

Short introductive summary:

This study investigates the feasibility of using char, a carbonaceous solid derived from biomass gasification, as
catalyst support in Fischer-Tropsch reaction.

Since char from commercial biomass gasifiers exhibits remarkable properties very similar to the well-known
carbonaceous materials (e.g. AC), it could replace them in many applications and cease to be treated as a waste
that has to be disposed of.

For this reason, different Co-based catalysts supported on char and on a commercial AC selected as reference,
were prepared through wetness impregnation and characterized through different techniques. Subsequently, the
catalysts were tested in a fixed bed reactor under Fischer-Tropsch conditions.

According to the wide literature on carbon-supported catalysts for FT synthesis, the characterization results and the
preliminary investigations of this study, there is the possibility to valorize char from biomass gasification as catalyst
support.

Presenter:  Vittoria BENEDETTI, Free University of Bolzano, Faculty of Science and Technology,
Bolzano-Bozen, ITALY

Presenter's biography:
Vittoria Benedetti holds an MSc in Energy Engineering and currently is a PhD student in Sustainable Energy and
Technologies at the Faculty of Science and Technology of the Free University of Bozen-Bolzano, Italy.
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Lignin Depolymerization to Monophenolic Compounds in a Flow-Through System
Short introductive summary:
A reductive lignocellulose fractionation in a flow-through system in which pulping and transfer hydrogenolysis steps
were separated in time and space has been developed. Without the hydrogenolysis step or addition of trapping
agents to the process, it is possible to obtain depolymerized lignin (21 wt% monophenolic compounds) that is prone
for further processing. By applying a catalytic transfer hydrogenolysis step the yield of lignin derived monophenolic
compounds was increased up to 37 wt%. Pulp generated in the process was enzymatically hydrolyzed to glucose in
87 wt% yield without prior purification.
Presenter:  Maxim GALKIN, Stockholms Universitet, Organic Chemistry Dpt., Stockholm, SWEDEN
Presenter's biography:
Postdoctoral fellow at Stockholm University (Organic Chemistry). Ph.D. in Organic Chemistry from Uppsala
University (2015) Specialist degree in Chemistry (2004-2009) from Lomonosov Moscow State University.
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Co-Production Schemes in the Bio-SNG Process: BTX Production and Harvesting

Short introductive summary:

Experimental Work performed with real gas produced from biomass gasification with the goal to convert ethylene
into bio-aromatics (e.g. BTX) which can be more easily harvested from the gas. The goal is to improve the business
case of Bio-SNG, with co-production of bio-aromatics

Presenter:  Carlos Filipe MOURAO VILELA, Energy Research Centre of the Netherlands, Petten, THE
NETHERLANDS

Presenter's biography:
Since 5 years working at ECN in the field of Torrefaction and Biomass gasification. Before joining ECN, PhD at TU
Eindhoven in the field of biomass gasification
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Development of Cost Co-Processing of Bio-Oil and Crude Oil in a Conventional Refinery

Short introductive summary:

In this study various co-processing options were identified based on the bio-oil production process, upgrading
method (if needed) and mixing point in a refinery (including the upgrading unit in bitumen processing). Therefore, a
conceptual framework is developed to understand the feasibility and associated cost of co-processing bio-oil with
conventional crude. The techno-economic assessment will be completed for the major pathways and feasibility of
blending (in terms of bio-oil percentage), total capital and operational costs, and required hydrogen for upgrading (of
bio-oil) will be presented. A rigorous simulation in Aspen HYSYS was developed to model co-processing of
hydrodeoxygenated bio-oil (from pyrolysis) with VGO in an FCC reactor. There is a good agreement between the
simulation and experimental data and it shows a promising method for production of fuels with renewable contents.
The risks and benefits of co-processing for the refinery will be identified and examined by using sensitivity analysis.

presenter:  Amit KUMAR, University of Alberta, Department of Mechanical Engineering, Alberta, CANADA
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The Cost Drivers of Seaweed Based Fuel Production

Short introductive summary:

MacroFuels aims to produce sustainable biofuels from seaweed. In this presentation, we will present the technical
achievements of converting seaweed to biofuels. Based on this reliable data, we have developed an economic
model. With this model, we have identified the major cost drivers of two seaweed to biofuels pathways.

Presenter:  Jaap VAN HAL, TNO, ECN, Innovation Manager Biorefinery, Petten, THE NETHERLANDS

Presenter's biography:

Jaap is the innovation manager biorefinery at ECN. Jaap got his M.Sc. from Leiden University and his Ph.D. from
Rice in organometallic chemistry. He then worked for SABIC in Houston for about 10 year and moved in 2008 to
ECN.
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Towards a Sustainable Future - The Role of Biomass in Future Renewable-Based Energy Systems

Short introductive summary:

Denmark has set the ambitious target of achieving an energy system, which is independent of fossil fuels by 2050.
Biomass can be converted to bioenergy which can be used for various purposes across several energy sectors.
Therefore, given the ambitious Danish energy and climate policy agenda, bioenergy could potentially become the
most significant energy carrier in future renewable-based energy systems. Thus, answers to the crucial question of
the sectoral role of the limited biomass resource in future renewable-based energy systems are urgently demanded
in the research field and by stakeholders and policymakers.

This project seeks to answer the emerging question and to contribute to the research field by developing energy
system models, which can facilitate modelling of the integrated energy system including the power, district heating,
gas, and transport systems. In this way, modelling the role of biomass in future effective, cost-efficient, and
sustainable pathways towards future energy systems which achieve the energy policy targets can be facilitated.

Presenter: Rasmus BRAMSTOFT, Technical University of Denmark, DTU Management Engineering, Kgs.
Lyngby, DENMARK

Presenter's biography:

Rasmus Bramstoft is a PhD student at theTechnical University of Denmark. His field of research is modelling of
integrated energy systems (power, heat, gas, and transport), where challenges related to cost-efficient and
sustainable utilisation of the limited biomass resources are key topics. He currently participates in theDanish
research project "FutureGas" focusing on the future role of gas,renewable gas, and the gas infrastructure in
integrated,renewable-based energy systems. He has previously participated in a number of research projects
involving integrated energy system analysis. Among these, Flex4RES which address challenges of integrating high
shares of variable renewable energy in the energy system, the European progRESsSHEATwhich focuses on district
heating/cooling in selected European countries, and Nordic Energy Technology Perspective 2016 where pathways
for the transition towards a decarbonised Nordic energy system are presented.
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Identifying the Optimal Use of Biomass within a Limited Resource Base: a Case Study of the UK

Short introductive summary:

Acknowledging the wide range of both biomass resource availability and technology costs, this work highlights
advantages and trade-offs related to different low carbon energy pathways for the UK. It looks at the use of biomass
in the wider context of the country’s whole energy system and draws implications in terms of key technologies,
ecosystem services, and best use of the different biomass feedstock.

Presenter:  Oliver BROAD, University College London, Institute for Sustainable Resources, London, UNITED
KINGDOM

Presenter's biography:

Oliver is a Researcher in Energy Systems Analysis and uses optimisation modelling frameworks to address relevant
policy and investment questions around bioenergy in the UK. Previous work includes modelling and capacity building
at national and regional levels in Southern Africa and Latin America.
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Intelligent Controlling of Power Driven Solid Biomass CHP Plants in Flexible District Heating with a
Seasonal Heat Storage and a Power-To-Heat Component
Short introductive summary:

The main work task is the simulation and optimization of an existing district heating system with a solid biomass
CHP plant, by the intelligent integration of a power-to-heat component and a seasonal heat storage. For an efficient
energy system, the flexible operation mode of the solid biomass CHP plant in order to be able to contribute in the
energy is essential. In the focus of the simulation model is the optimized dimensioning and regulation of the different
components in the energy system, in order to rise the resource efficiency (ecology, economy, efficiency) of the
model. Concepts for a flexible heat supply with a high share of renewable energies will be developed and analysed in
different scenario simulations. Based on the input data from the metering of the modelled heating grid and under the
consideration of the energy prices, the program decides between different operation modes of the solid biomass
CHP plant and determine the charging management of the seasonal heat storage.
Presenter:  Katharina KOCH, Technical University of Munich, Associate Professorship of Regenerative

Energy Systems, Straubing, GERMANY
Presenter's biography:
- 1999-2008 General qualification for university entrance(Maristen-Gymnasium Furth)
- 2008-2015 Study Electrical and Information Engineering (Bachelor und Master at the Technical University of
Munich)
- Since 2016 Doctoral Candidate at the Associate Professorship of Regenerative Energy
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Bioenergy Integration and Optimisation by Thermal Network Analysis "THENA"

Short introductive summary:

Thermal networks allow the use of biomass to supply buildings and industry with thermal energy at high comfort and
low pollution. The paper describes a design tool which enables a fast evaluation of the layout of a district heating
system providing an assessment of the pipe dimensioning and a cost estimation. The application shows the effect of
non-idealities such as over-dimensioning and too small temperature spreads in district heating. In addition, two
concepts to optimise thermal networks are presented. On the one hand the implementation of thermal energy
storage (TES) enables to ascertain a defined supply security with a reduced boiler capacity. A simulation based on
measured data from DH networks reveal that a heat storage of 2 h to 3 h achieve a cost minimum for the climate in
the Swiss midlands. On the other hand the shift of heat consumers to avoid demand peaks enables to increase the
network capacity by more than 10 % enabling significant cost savings.

Presenter:  Thomas NUSSBAUMER, Verenum Research and Lucerne University, Zurich, SWITZERLAND

Presenter's biography:

1984 Diploma as Mechanical and Process Engineer at the Swiss Federal Institute of Technology (ETH) Zurich
1989 PhD on pollutant formation in biomass combustion at ETH

since 89 Associate professor for Energy and Environment at ETH Founder & Head of Verenum Research for R&D in
Bioenergy Swiss Delegate in IEA Bioenergy Task 32

since 07 Professor for Renewable Energies at Lucerne University of Applied Sciences
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Exergy Analysis of The Integration of Power-to-Gas Systems to Brazilian Sugarcane Biorefineries: Moving
Towards Maximum Energy Conversion, Minimum Waste and Zero Co2 Emissions

Short introductive summary:

Given the current scenario of sugarcane biorefineries in Brazil and the need for developing sustainable energy
systems, the development of sugarcane plants connected to power-to-fuels systems is an opportunity to increase
bioenergy production, reduce/neutralize CO2 emissions and convert by-products into useful and added value fuels
and chemicals.

Furthermore, in future energy systems with a high share of renewable energy is vital for solving the intermittency of
inflexible energy sources. In this study, a power-to-gas system integrated to a 1G Brazilian sugarcane biorefinery
was analysed based on exergy analysis.

Since the objective of this study is not only maximizing energy conversion in the sugarcane mills, but also reaching
lower (or zero, if possible) CO2 emissions, the CO2-rich streams were then considered to be used as feedstock to
produce synthetic methane via power-to-gas (PtG).

Preliminary results show that the integration of PtG systems to 1G Brazilian sugarcane mills increases, in at least 3
times more, the conversion of the sugarcane carbon into final products (i.e., ethanol, electricity and synthetic natural

gas).
Presenter:  Pablo SILVA ORTIZ, University of Campinas, Chemical Engineering, Campinas, BRAZIL

Presenter's biography:

Pablo Andrés Silva Ortiz has a BS in Energy Engineering from UNAB (2006) in Colombia. He also has an MS in
Mechanical Engineering from UNIFEI (2011) and a Ph.D. in Mechanical Engineering at the USP in Brazil (2016).
Research Areas of Interest: Exergy Analysis, Environmental Analysis, Biorefineries.
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Developing a Biomass Gasification for Power Project in Italy: Lessons Learnt

Short introductive summary:

Contribution to the conference is the lessons learnt during the development of a biomass to power project. The
project began as a research activity on an innovative gasification system and is becoming a commercial project of
400 KW electric power.

Goal of the project is to investigate the viability to use this technology for gasification for power without public
subsidies.

Both technical and economic considerations will be presented from a point of view of a project developer which is
also a researcher on the field.

Presenter:  Gian Claudio FAUSSONE, Inser Energia, Torino, ITALY

Presenter's biography:

Graduated in industrial engineering he has been working in applied R&D projects for more than 10 years in Europe,
California, Congo and Thailand on gasification, fuel synthesis, and waste-to-energy applications with leading
institutions and private companies.

Biographies and Short introductive summaries are supplied directly by presenters and are published here unedited

Co-authors:

G.C. Faussone, INSER ENERGIA, Turin, ITALY

Session reference:  IBV.1.2
Subtopic: 6.2 Thermochemical conversion processes
Topic: 6. INDUSTRY SESSIONS

EUBCE 2018 - 26th European Biomass Conference and Exhibition 138



Tuesday 15 May 2018, 08:30
Analysis of industrial approaches to biomass conversion, IBV.1 POSTER AREA

New Mobile, Slow Pyrolysis Technology Developed in Namibia Brings about Process Improvement,
Optimisation and Efficient Biomass Conversion in the Charcoal Industry

Short introductive summary:

Charcoal is the main product made from indigenous encroacher bush species and Namibia is the 5th largest
barbeque charcoal producer globally. The charcoal industry gives more than 3,000 jobs in rural Namibia, and is
therefore a main contributor to rural poverty mitigation in large parts of the country. However, the production is
mainly based on inefficient conversion technology and processes which is cause for concern in terms of labour
dissatisfaction, a high degree of unused by-products and unsustainable environmental practices. Research and
development was conducted into improved charcoal production in Namibia in 2016/2017, which resulted in a more
efficient mobile retort tecchnology.

Presenter:  Dagmar HONSBEIN, iDeal-x integrated scientific services, Windhoek, NAMIBIA

Presenter's biography:

I am a Namibian born, qualified wood scientist, with a post graduate degree in Chemical Engineering and Applied
Sciences. | have spent some 20 years researching bush encroachment in Namibia and South Africa, with the
particular interest in finding commercial use for the biomass obtained its harvest.
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Thermal Behaviour and Kinetic Analysis of Faecal Biomass and Blends

Short introductive summary:

Resource recovery and utilisation are essential sustainable development solutions, particularly for solid waste
streams (sewage sludge, industrial waste etc). For decentralised sanitary solutions, fresh human faeces are
considered a global bioenergy resource because of their energy potential and the opportunities it presents to reduce
waste quantities and emissions — prospects that require energy conversion and recovery processes.
Thermo-chemical conversion can enable the release of the chemical energy in faecal materials to other energy
forms, either in the presence or absence of oxygen. Its application in sanitary technologies however, require a
fundamental understanding of how human faeces (dry and as received basis) behave when subjected to heat and
controlled temperature changes.

Presenter:  Tosin ONABANJO SOMORIN, Cranfield University, Energy & Power, Bedford, UNITED KINGDOM

Presenter's biography:
Tosin is actively contributing to the development of the Nano-Membrane Toilet, a project funded by the Bill and
Melinda Gates Foundation and designed for people lacking access to modern sanitation.
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Waste-To-Fuel Technology in Albania - How to Implement a Renewable Energy System in Europe’s Largest
Onshore Oilfield

Short introductive summary:

Albania has historically been known to have an active but challenging drilling activity that
demands the most innovative technology to develop, predominantly, medium—heavy oil
reservoirs. Many developed countries diversify their energy production in order to avoid strict
dependency on crude oil. An emblematic and modern option that is extensively gaining
popularity in Europe focuses on renewable energy from sophisticated recycling programs. Furthermore, two crucial
reasons that should motivate Albania to investigate new applications

for energy recycling are (1) alternatives to crude oil and petroleum products that can be
supplemental and provide stable access to fossil fuels (2) industrial and municipal recycling via
waste management to reprocess waste and produce industrial raw material - spawning the
emergence of a “circular economy” to develop the backbone needed to strengthen the industrial
and manufacturing markets for a self-sustaining economy.

Presenter: Besmir BURANAJ HOXHA, Petro Fluids, Houston, USA

Presenter's biography:

Besmir is a Sr. Research Scientist

at the University of Texas at Austin that specializes in

Drilling Fluids, Fluids Automation, and Rock Mechanics.

He holds a degree in Chemistry/Engineering and a Masters in Operations Research.
Additionally, he is a Sr. Technical Adviser at Petro Fluids.
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Micro-Scale Chp Technologies - State of the Art

Short introductive summary:

Since almost two decades small-scale biomass heating system manufacturers aim at developing micro-scale CHP
technologies. Reaching from simply self-supply with electricity to power supply to the grid the potential applications
are very promising. Recent developments of our energy system strongly support the ideas: several renewable
sources of electricity show quite high variability, both seasonal and short-time, and therefore call for power
generation technologies being able to balance these fluctuations. Especially for the seasonal variability, resulting in
significant lower renewable electricity supply in winter (mainly coming from lower PV and Hydropower), electricity
cogeneration of biomass heating systems seems to be a perfect solution.

This stuy highlights the technology advances of the past 5 years and provides performance as well as economic
data for available technolgies. Finally an outlook on future developments of different micro-CHP technologies is
given.

Presenter:  Christoph SCHMIDL, Bioenergy2020+, Biomass Combustion Dpt., Wieselburg-Land, AUSTRIA

Presenter's biography:

PhD in Technical Chemistry at Vienna University of Technology on Gaseous and Particulate Emissions from
Biomass Combustion. Since 2009 Senior Researcher at the research centre Bioenergy2020+. Since 2013 head of
master program “renewable energy” at University of applied sciences Wr. Neustadt.
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CFB Technology Advantages in Solid Biomass Fuel Firing

Short introductive summary:

One alternative to respond to the challenges of global warming by reducing greenhouse gas emissions is biomass
combustion. Increasing boiler efficiency and the use of biomass and other solid renewable fuels are well in line with
global CO2 reduction objectives. Circulating Fluidized Bed boilers (CFB) are ideal for efficient power generation,
capable to fire a broad variety of solid biomass fuels from small CHP plants to large utility power plants. Biomass
boilers are also capable of co-firing with multiple fuels, including agro-biomass, RDF and coal.

Presenter:  Kalle NUORTIMO, Sumitomo SHI FW, VARKAUS, FINLAND

Presenter's biography:

Kalle Nuortimo has been working in Sumitomo SHI FW since 2002 in technology, R&D, marketing and
communications related positions. The current position in Sumitomo SHI FW Energia Oy Finland is Market Analyst.
Sumitomo SHI FW Energia Oy in Finland is the center of excellence for the CFB technology.
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Combustion System for Gaseous and Liquid Biofuels with Low Pollutant Emissions

Short introductive summary:

Within a German national research project (AiF, IGF 18188 N), Gas- und Warme-Institut Essen e.V. and
Oel-Waerme-Institut gGmbH are developing a bio-fuel combustion system for industrial applications. In this
contribution, we present the industrial scale-up to 300 kW thermal power of the developed combustion system. The
system consist of a fuel evaporator and a non-premixed swirl burner for the combined use of different types of
gaseous and liquid biofuels. Bio-oils were evaporated in a loop reactor, which can be operated self-sustaining
without the supply of extra energy after the starting process. The reactor is heated by exothermal reactions of the
evaporated fuel. The design of the non-premixed swirl burner bases on the COSTAIR concept, which ensures a
continuously staged air feeding into the combustion zone. We present experimental results for the combustion of
different bio-oils at a thermal power of 300 kW in a test furnace. Global equivalence ratios were varied in the range
of 0.7 - 1.1. Temperature and concentrations of combustion products were measured in the exhaust duct. The
preliminary results show a low NOx and CO emission level and a stable combustion behavior.

Presenter:  JOrg LEICHER, Gas- und Warme-Institut Essen e.V., Industrial Combustion Technology, Essen,
GERMANY

Presenter's biography:
Research Engineer at GWI since 2009
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The Dall Energy Biomass Furnace

Short introductive summary:

Three dall energy biomass furnaces (two in Denmark and one in USA) have been built.
All three are in commercial & unmanned operation.

Several unique features has been documented in the 3 plants:

* Great fuel flexibility (Garden Waste, Manure, Spent grain, 20-60% water content)

* High turn down ration 1:10

» CO below 5 mg/Nm3 even at 10% load

* Dust out of furnace below 50 mg/Nm3

* No Cyclone, Badfilter or Electrostatic filter nessesary.

* NOx : 175 mg/Nm3

Presenter:  Jens Dall BENTZEN, Dall Energy, R&D, Harsholm, DENMARK

Presenter's biography:
Mr. Bentzen graduated in 1995 with a MSC in thermal gasification of biomass

In 2007 Dall Energy was founded.

Focus was put on the development and verification of the Dall Energy biomass furnace, which offers:
* Fuel flexibility

* High Turn down ratio : 10-100%

* Low emissions: Dust, NOx and CO.
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Combustion of Horse Manure Pellets: Performance and Emissions

Short introductive summary:

The goal of this study was to ensure that horse manure pellets fulfill the ISO 17225 quality standards and as well as
the emission limits of Swiss Air Pollution Control. Different mixtures of horse manure, cereal waste and
mycotoxin-grain were pelletized utilizing the patent-ed Bioburn-process. Analysis showed that compared to wood
pellets, horse manure pellets have very good mechanical properties, similar water content, heating value and bulk
density and thus, similar com-bustion behavior. The massively higher ash, potassium, nitrogen and chlorine contents
are critical regard-ing dust and NOX-emissions, slagging and the formation of polychlorinated dibenzodioxins and
furans (PCDD/F). A suitable combustion test system was found with the 550 kW grate furnace of Schmid energy
solutions. During combustion tests a high level of contaminants were found in concentrated form in the different
ashes. Measurements also confirmed the established correlation between PCDD/F content in the flue ash and the
flue gas (over four powers of ten) as well as correlation between PCDD/F content in the flue gas and the chlorine
content in the fuel.

Presenter:  Timothy GRIFFIN, University of Applied Sciences, Northwestern Switzerland, Institute of Biomass
and Resource Efficiency, Windisch, SWITZERLAND

Presenter's biography:

Bachelor, Master and PhD degrees in chemical engineering. 15 years of experience at ABB and Alstom corporate
research centers. Since 2005 professor of thermal energy technology at University of Applied Sciences,
Northwestern Switzerland, FHNW.
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Energy Recovery from Pig Farm and Slaughter House Organic Wates

Short introductive summary:

One of the main environmental problems of today’s society is the continuously increasing production of organic
waste. Food production is achieved with significant energy consumption and waste generation on relatively large
guantities. The high content of organic constituents found in this type of waste, rendering those to be suitable for
regenerative bio-energy process. New European regulations on wastewater sludge management will be based on
bio-solids disposal methods, including application for the agricultural land.

Under the frame work of “Waste to Energy” the related study from present article focus on the energy efficiency of an
industrial food provider due to energy recovery from their own waste produce, which can increase the economical
savings for industrial food stakeholders.

The methodology approached is to highlight the bio-methane potential of the available organic wastes as
co-substrates in order to establish a suitable mixture for digestate, and the possibilities to convert the existing pig
slurry storage tanks into anaerobic digester, aiming to reduce the investment of energy recovery plant.

Presenter:  loana IONEL, Universitatea Politehnica Timisoara, Mechanical Engineering Dpt., Timisoara,
ROMANIA
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The Role of Oxygen Concentration Analysis in the Production of Biofuels

Short introductive summary:

The comparatively high oxygen levels of organic feedstocks for biofuel production can lead to potentially harmful
corrosion in biorefineries. Generation of “free water” from various oxygenates contained in the biofuel can result in
higher corrosiveness of the raffinates processed in a biofuel refining facility. Monitoring of the raffinate oxygen levels
can therefore be used to track down potential corrosion threats.

Presente. René NOWKA, Elementar Analysensysteme GmbH, Langenselbold, GERMANY

Presenter's biography:
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Conversion of Mixed Organic Residue Feedstocks to Drop-In Hydrocarbon Fuels via the IH2® Technology -
Process Development Trajectory

Short introductive summary:

The attached abstract describes the technology development trajectory and recent progress associated with the
IH2(R) process. This process represents a unique approach to biomass conversion, and allows biomass and
biomass-derived materials to be converted to fully-deoxygenated liquid hydrocarbon fuels in two simple stages. It
avoids the complications associated with pyrolysis and upgrading of pyrolysis oils, and does not involve gasification.
The chemistry associated with the process involves devolatilization of feedstock and hydrodeoxygenation and is
self-sufficient with respect to hydrogen. The process has been licensed and commercialized by CRI, a subsidiary of
Shell. A demonstration-scale plant, capable of converting five tons per day of feedstock, has now been
commissioned. The presentation associated with the attached abstract will describe the technology development
trajectory of this process, and will provide recent information on work carried out at the demonstration scale.

Presenter:  Dhairya MEHTA, Shell Technology Centre Bangalore, Novel Catalytic Materials, Bangalore, INDIA

Presenter's biography:

Dhairya is a Process Researcher at Shell Technology Centre Bangalore. He is currently the activity lead for R&D of
IH2® process, an advanced drop-in biofuels technology. He has a PhD in Chemical Engineering from Purdue
University and a B.S. Chemical Engineering from Institute of Chemical Technology.
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Recovery of Phosphate after Hydrolysis and Material Utilization of Organic Waste

Short introductive summary:

This contribution considers the recovery of phosphate from fermentation broth after hydrolysis and material utilization
of organic waste. Phosphate in organic wastes is due to low quantities and strong dilution after fermentation ignored.
The proposed methods considers the adsorption of phoshate on powderer mussel sheels. This approach can
basically be integrated in many fermentation processes where amounts of phosphate-containing broths are
appearing.

Presenter: Jan Christoph PEINEMANN, Leuphana University, Lineburg, GERMANY
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Chiral Pesticides from Biomass Feedstocks

Short introductive summary:

As the chemical structures of new pesticides become larger or more complex with multiple chirality to control new
diseases, pests and weed species efficiently, and to meet more favorable environmental and toxicological
requirements, natural products and their derivatives will have to drive the development of the new pesticides.
However, economic synthesis routes and technologies are currently limited for developing new chiral pesticides from
biomass feedstocks. Biorefinery technologies utilizing biomass feedstocks instead of petroleum have now become a
subject of interest worldwide and various technologies have been available for producing bio-platform chemicals.
Thus, chiral compounds from biomass feedstocks could be used for producing enantiomerically pure pesticides.
Chiral building blocks and their derivatives could be used to various ways during the development of new chiral
pesticides and the biorefinery technology will accelerate the development. The use of chiral synthons derived from
biomass feedstocks could also be expected to reduce carbon dioxide to cope with climate change.

Presenter:  In Taek HWANG, Korea Research Institute of Chemical Technology, Carbon Resources Institute,
Daejeon, REPUBLIC OF KOREA

Presenter's biography:

In Taek Hwang received his BE, MS and PhD degrees in 1981, 1986 and 1996, respectively in applied biology and
chemistry from Chonbuk National University. He has been a principal research scientist at KRICT since 2000. His
current research work is focused on bioconservation in the biorefinery process, especially, discovery of a new
enzymes and genes from various organisms applicable in biomass utilization including biocatalysis.
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Nitrogen Recovery from Liquid Effluents by Activated Biochar from TCR® Process for the Production of
Bio-Fertilizers

Short introductive summary:

The development of a bio-fertilizer is focussed to apply nutrients on demand on the field. This material must be
storable, easy to transport and shall release nutrients for the plants but not to the surface or groundwater. The char
produced from biogenic residues by Thermo-catalytic Reforming (TCR®) is a suitable raw material. It is very low in
hydrogen and oxygen content and therefore very stable in soil. Furthermore, it is free of organic pollutants and the
surface area can be increased comparable to conventional activated carbon. With a modified surface area nitrogen
can be adsorbed from liquid streams like digestate and manure. Additionally, it is an option to get the drinking water
nitrate free.

Presenter:  Fabian STENZEL, Fraunhofer-Institut UMSICHT, Biological Process Technology,
Sulzbach-Rosenberg, GERMANY
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Performance Analysis of Biomass Based Ammonia Production from Integrated Gasification

Short introductive summary:

The biomass gasification process integrated with the sorption enhanced water gas shift reactor using magnesium
oxide as an absorbent is applied to produce suitable hydrogen and nitrogen ratio and enhance the performance of
bio-ammonia production process.

Presenter:  Amornchai ARPORNWICHANOP, Chulalongkorn University, Chemical Engineering Dpt., Bangkok,
THAILAND

Presenter's biography:

Amornchai Arpornwichanop received B.Eng. and D.Eng. degrees in chemical engineering from Chulalongkorn
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engineering, faculty of engineering, Chulalongkorn University.
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Bioenergy and other High-Value Products to Enhance Soil Fertility and Mitigate Climate Change: the
Wood-Up Project on Woody Biomass Gasification in South-Tyrol

Short introductive summary:

In South Tyrol, a region in the North of Italy, around 580,000 m3 of woody biomass are annually used in more than
70 district heating plants, which altogether produce 724 GWh of heat and 57 GWh of electricity. During the last
years, more than 40 small-scale gasification plants were installed, implementing 13 different gasification
technologies, producing about 7 MW of electrical power and 9 MW of heat. The WOOD-UP project was developed
with the main aim of assessing the characteristics of the gasification char and its effects on soil fertility and, at the
same time, evaluating the effects of the biochar application on the quality of the agricultural products and the GHG
emissions from the field. In this work, the preliminary results are shown.

Presenter:  Daniele BASSO, Free University of Bolzano, Faculty of Science and Technology, Bolzano, ITALY

Presenter's biography:
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From By-Product to Valuable Resource - Process CO2 for Present and Future Utilization to Chemicals

Short introductive summary:

The energy and economy market is in transformation from fossil based towards sustainable and renewable based.
Within this transformation the bioeconomy is a steady growing field with already today remarkable progress and
achievements. Thereby, the foundation of the bioeconomy is the added value by relying on biomass as sustainable
and renewable substrate for various aspects. This includes energy, fuels and with a raising share materials (e.qg.
chemicals and fibers).

One so far underrepresented aspect is the utilization of chemicals from CO2 as by-product e.g. from biomass
conversion processes like anaerobic digestion.

Presenter:  Eric BILLIG, Umwetlforschungszentrum UFZ, Bioenergie Dpt., Leipzig, GERMANY

Presenter's biography:

Eric Billig studied environmental engineering in Berlin. He first started to work at the KIT in Karlsruhe and was
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Biomass Research Center) in Leipzig, where her works since 2010 as research associate.Since 2012 he is
dedicated to his PhD thesis which deals with the evaluation of biomethane and bio-SNG production plants.
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Biohydrogen Production in a Trickling Bed Reactor: Evaluation of Agave Bagasse Hydrolysates Obtained
with a Mixture of Enzymes

Short introductive summary:

Agave bagasse is a lignocellulosic residue generated during the tequila manufacturing that can be used as
feedstock for hydrogen (H2) production. Nevertheless, due to its complex structure, this material has to be
hydrolysated in order to release easily fermentable sugars. In this research, we performed an enzymatic hydrolysis
of agave bagasse using a combination of two enzymes with different activities, cellulolytic and hemicellulolytic. The
continuous H2 production from such hydrolysates was evaluated in a trickling bed reactor (TBR) using different
organic loading rates (OLR). The reactor was successfully operated for about 60 days under OLR ranging from 34.6
to 69.12 g COD/L-d. The volumetric H2 production rate (VHPR) was found to be directly linked to the OLR applied,
where the maximum VHPR of 5.49 L H2/L-d was reached at an OLR of 69.12 g COD/L-d. Moreover, the volumetric
yield clearly increased as function of OLR, reaching a maximum value of 73.21 L H2/Kg bagasse at the maximum
OLR. Overall, compared with literature reports, the results showed that the two-enzymes hydrolysate can
substantially improve the H2 production from agave bagasse and therefore it becomes

Presenter:  Elias RAZO-FLORES, Instituto Potosino Investigacion Cientifica y Tecnoldgica, Division de
Ciencias Ambientales, San Luis Potosi, MEXICO
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Excess Volume of Mixing in Blends of Furan-Type Biofuel (2- Methylfuran) + Alcohols

Short introductive summary:

Some limitations of biofuels as a direct substitute for petrol have inspired the production of 2—methylfuran, a
promising furan—type biofuel from biomass. When alcohols are mixed with 2-methylfuran, mixing properties with
varying intermolecular interactions may be generated. To investigate this effect, the densities and excess molar
volumes for binary mixtures of MF with 1—propanol/2—propanol/1-butanol/2—butanol/2-pentanol/1-hexanol have been
studied over the entire range of composition at 298.15 K and atmospheric pressure.
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Valorization of Light Oxygenates in Bio-Oil via Catalytic Tandem Reaction Involving C-C Bond Formation

Short introductive summary:

Bio-oil produced from non-edible plants, is a promising feedstock towards sustainable transport fuel production via
FCC unit in existing refinery. However, bio-oil is corrosive to engine parts because it has low pH (2.5) due to its
higher acidity originating from carboxylic acids, e.g. acetic acid. It is also unstable, phase separate with time owing to
its higher water and oxygen content, and thus lower energy density (20 MJ/kg) equivalent to half of conventional
heavy fuel. The above demerits of bio-oil thus necessitates upgrading to improve its suitability as a feedstock to
existing refinery configuration or as a direct drop-in transport fuel. Bio-oil is a potential feedstock to facilitate the
transition from fossil to Biomass fuel economy if smaller carbon fractions (C2-C4) in the bio-oil is fully utilized. The
higher reactivity of these multiple oxygen functionality in bio-oil could be positively utilized to achieve C-C bond
formation reactions such as esterification, ketonization and aldol condensation via intramolecular oxygen removal as
CO2 and H20. Thereby increasing the carbon density of light oxygenates to fuel range (C6+).

Presenter:  Kumar ROUT, Trondheim, NORWAY
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Simulations and Thermodynamics for Recovery of Liquid Biofuels from Syngas Fermentation Processes

Short introductive summary:

Syngas fermentation is an indirect conversion process for the production of alcohols, organic acids and other
chemicals; it is referred to as an indirect fermentation because the feedstocks are not directly fed in the bioreactor to
form products, but are first gasified into syngas. Compared with traditional fermentations, syngas fermentation has
lower reported production concentration; therefore more energy is required for the downstream product recovery
from the aqueous fermentation phase. A benchmarking study for different ethanol and acetic acid recovery methods
from diluted aqueous solution has been performed. Among the cases considered are: traditional atmospheric
distillation, mechanical vapor recompression, multi-effect distillation, azeotropic distillation and hybrid
extraction/distillation.

Presenter:  Mauro TORLI, Technical University of Denmark, Department of Chemical and Biochemical
Engineering, Lyngby, DENMARK
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Metal Impregnated Biochar for the Removal and Controlled Release of Phosphorus

Short introductive summary:

Utilization of organic waste as a renewable energy source is promising for sustainability and mitigation of climate
change. Pyrolysis can produce gas, oil and char from organic waste. Phosphorus (P) is an irreplaceable essential
element for all living organisms and economical mining of its resource (phosphate rock) is estimated about 100
years. Therefore, P recovery from waste and wastewater is a critical issue for sustainable society. In this study,
coffee waste is thermally treated to produce biochar and it was impregnated with Mg/Fe to enhance phosphates
adsorption and P bioavailability. Kinetics of phosphates adsorption/desorption and bioavailability analysis were
carried out to estimate its potential as a P removal adsorbent and a fertilizer.
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Life Cycle Assessment of Bioenergy Systems: Lessons Learned in a Heated Decade

Short introductive summary:

Life Cycle Assessment (LCA) is a key tool for sustainable production and consumption targets and it is increasingly
integrated into the policymaking process.

The interpretation phase is crucial to make sure that the results are consistent with the defined goal and scope and
that the conclusions presented are robust. However, too often practitioners have overlooked this fundamental phase
of the LCA and have drawn conclusions which are either not supported by the study performed or that go
well-beyond what the limitations of the study would allow.

Bioenergy is an emblematic case of misinterpretation of LCA results and of miscommunication between LCA
practitioners and decision-makers. This has actually led to the implementation of policies which have then required
serious amendments with broad-ranging consequences on the stakeholders affected.

In the last decade, the LCA community working on bioenergy has made significant progresses in better
understanding the implications of bioenergy systems on the economy, the climate and on ecosystems.

This work summarizes the lessons learned by the LCA community dealing with bioenergy and biofuels in the last
decade.
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The Use of Solid Biomass for Energy Purposes - Recommendations to the Danish Government Regarding
Regulation and Sustainability

Short introductive summary:

The Danish Council on Climate Change is currently finalizing a report on regulation and sustainability of biomass for
energy purposes that will be published in May 2018. The report will focus on the Danish case, although it will alsobe
relevant for a wider international audience. Some of the topics covered in the report are the role of forests in
combating climate change, international accounting rules for CO2 emissions from biomass, sustainability criteria for
solid biomass and incentives for the use of solid biomass for electricity and heat.Some of the conclusions from the
report are:

1.Denmark has a relatively high share of solid biomass in the national energy mix. This is a result of the current
energy regulation in Denmark that favors the use of solid biomass compared to other renewable energy sources.
2.The energy taxesin Denmark are creating a large incentive for converting district heating plants from fossil fuels to
solid biomass. The tax system should be adjusted in order tocreate a level playing field for investments in renewable
energy technologiesand ensure a cost effective incentive for reducing CO2 emissions.

3.The international climate framework is not providing sufficient assurance for the accounting of CO2 emissions from
biomassin the LULUCF sector.This should be an area of concern for countries like Denmark that will have an
increasing reliance of imported biomass.

4.The sustainability criteria in the Danish voluntary industry agreement are only partially covering the carbon
emissions related to the use of forest biomass for energy purposes.

5.The proposal from the Commission regarding EU sustainability criteria for bioenergy for the period after 2020 is not
sufficiently addressing the impacts on carbon stocks and indirect effects that can be associated with increased use
of solid biomass from forests. At the EUBCEPeter Birch Sgrensen will present the main findingsfrom the report
together with the policy recommendations from the Danish Climate Council.
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Assessing and Mitigating ILUC Impacts of 2g Biofuel Technologies at Project Level

Short introductive summary:

The aim of this study is to explore the challenges and opportunities of assessing potential ILUC impacts of 2G
biofuel technologies at project level. We evaluate two projects for commercial scale production of cellulosic ethanol
in Europe (ltaly and Slovakia). We analyse each project’s feedstock supply chains as proposed by the investors
including dedicated energy crops on marginal land; agricultural residues; and woody biomass. For the analysis we
apply the Ecofys (2013) “Credible Robust Certification of Low ILUC biofuels” and a Causal Descriptive Methodology
(CDM) we developed for this study. Our methodology employs GIS techniques, analysis of historic trends and
market data and expert consultation to identify and quantify the potential ILUC impacts of individual projects. The
results provide insights on (i) the potential ILUC impact of the biofuel projects studied; (ii) the challenges of
assessing impacts at project level employing the two methodologies; (iii) the opportunities to use knowledge of
potential ILUC to develop mitigation strategies at project level; and (iv) need for post-2020 regulations to ensure that
the risk of ILUC is effectively accounted for at project
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KINGDOM
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Best Available Technologies to Harvest Cereal Chaff

Short introductive summary:

Cereal chaff, compound by glumes and husk covering the seeds, is a valuable resource not usually collected.
Normally, after threshing, it is left on the ground together with other thinner part of the cereal stem and a certain
amount of weed seeds. Since its value as substrate for animal feed or litter, or as feedstock in biogas plants and
biomass boilers, many machineries builders has recently developed several systems for its recovery.

The study represents a detailed and accurate survey of the harvesting technologies available at present in the
European market.
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Energy Recovery Alternatives of the Olive Oil Industry Byproducts

Short introductive summary:

Waste-to-energy is the process of producing heat and power from the primary treatment of waste. For the case of
the olive oil industry residues, this process kills two birds with one stone as it is considered to be a sustainable waste
management approach, providing at the same time a renewable energy resource.

This study aims to present the state-of-the-art in the field of energy recovery alternatives of the residues and the
by-products of the olive oil industry. The current practices in analysing the elemental and proximal value of wet and
exhausted olive pomace is discussed, and concrete results of analysis of different olive oil solid and liquid residues
are presented. Mechanical techniques to upgrade the solid olive kernel, in order to be pelletized and torrefied are
presented and discussed. The environmental concerns regarding the entire supply chain are addressed as well in
this study, by means of the presentation of state-of-the-art studies in the field of life cycle assessment of olive kernel.
The main thermochemical conversion routes are presented and discussed.
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Effect of Harvest Time on the Composition of Tall Wheatgrass Biomass Under Mediterranean Conditions

Short introductive summary:

Cool season grasses, drought-resistant perennials, are being considered nowadays as energy crops for solid
biomass production in the European Mediterranean region, particularly for marginal lands where traditional crops are
not economically viable. However, summer harvested cool season grasses, the traditional harvest time, are prone to
cause sintering, corrosion and emission problems during the combustion of this biomass due to their high levels of
troublesome elements, in particular chlorine and alkaline metals. This work shows how harvest time affects biomass
production and the composition of the biomass obtained from three cultivars of tall wheatgrass (var. Alkar, Bamar,
and Szarvasi-1).
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Impact of Sampling and Measurement System on the Feedstock Receiving Capacity of A Biomass Power
Plant

Short introductive summary:

This study analyzes three different sampling and measurements methods and focuses how these impact on
receiving facility capacity. Analyze is carried by an agent-based simulation model of chip reception. This model
includes chips logistics from power plants gate to the intake of the boiler. Compared runs of the simulation are
made and analyzed to evaluate the performance of different sampling and measurement systems.

Presenter:  Mika AALTO, Lappeenranta University of Technology, Laboratory of Bioenergy, Mikkeli, FINLAND

Presenter's biography:

Junior researcher from Lappeenranta University of Technology, Finland. Specialised in agent-based modelling and
numerical methods in biofuel quality modelling. Recently have been working on agent-based simulation models of
biomass logistic systems.
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Biomass for Farming Use from Orchard Pruning and Src in Sicily

Short introductive summary:

A Sicilian horticultural and nursery farm produces vegetables in greenhouses by self-production of energy using
wood chip boiler. Winter heating of greenhouses of about 4500 cubic meters biomass requires at least 60% of
residues of pruning and the rest from SRC grown on the farm. The study assesses the economic and environmental
sustainability in the cultivation, management and supply of these biomasses.

Presenter:  Gianni FACCIOTTO, CREA- Council for Agricultural Research & Economics, Foreste e Legno,
Casale Monferrato, ITALY

Presenter's biography:
Gianni Facciotto,since 1981 he has been working as a researcher for the former Poplar Research Institute, now
Forestry and Wood Research Center of Council for agricultural research and economics (CREA), in Casale
Monferrato (Italy).
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Compared Analysis of Sulfur, Nitrogen and Heavy Metal Compounds of Solid Recovered Fuels Air
Gasification at Pilot Scale

Short introductive summary:

Solid Recovered Fuel are waste based fuel, and can be use in gasification processes to be converted into synthetic
gas. The raw gas, containing pollutants, has to be cleaned to be used in engine or turbine to produce heat and
electicity. Compared to raw wood, waste based fuels contain additives and pollutants precursors that may impact
syngas quality. This work compares sulfur, nitrogen and heavy metal compounds released during air gasification of
four differents SRF and one raw wood.

Presenter:  Gwendal VONK, Cirad, BioWooEB, Montpellier, FRANCE

Presenter's biography:

3rd year PhD student, employee of the company Enerxyl. | work in the research unit BioWooEB - Cirad, in France.
The subject of my PhD is the characterization of Solid Recovered Fuel gasification in downdraft fixed bed reactors at
pilot and industrial scale
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Influence of Phosphorous and its Fate during Thermo-Chemical Conversion of Biomass in a Fluidised Bed

Short introductive summary:

The influence of phosphorous on fluidised bed biomass thermo-chemical conversion was studied in this work.
Therefore, several experiments were conducted in a bench-scale fluidised bed with different fuels with varying
phosphorous contents. The resulting fractions (i.e. ash, bed material) were studied according to their composition.

Presenter:  Matthias KUBA, Bioenergy2020+, Graz, AUSTRIA

Presenter's biography:

Matthias KUBA has studied chemical engineering at TU Wien, Austria. He is currently working as unit head and
senior researcher at Bioenergy2020+ GmbH in the field of fluidized bed gasification. In addition, he closely
collaborates as post-doctoral research fellow with Umea University and Lulea University of Technology, Sweden.

Biographies and Short introductive summaries are supplied directly by presenters and are published here unedited

Co-authors:

K. Wagner, Bioenergy 2020+ GmbH; Institute of Chemical, Environmental & Biological Engineering, TU Wien,
Gussing; Wien, AUSTRIA

M. Kuba, Bioenergy 2020+ GmbH, Glssing, AUSTRIA

H. Hofbauer, Institute of Chemical, Environmental & Biological Engineering, TU Wien, Wien, AUSTRIA

Session reference:  2B0.6.2
Subtopic: 2.4 Gasification for power, CHP and polygeneration
Topic: 2. BIOMASS CONVERSION TECHNOLOGIES FOR HEATING, COOLING AND ELECTRICITY

EUBCE 2018 - 26th European Biomass Conference and Exhibition 170



Tuesday 15 May 2018, 13:30
Gasification laboratory scale and desktop process system studies, 2BO.6 AUDITORIUM 11+12

Adsorption of H2S on Residual Biomass Gasification Char

Short introductive summary:

H2S is a common pollutant of biomass derived gaseous fuels, and it can be easily removed by adsorption. Residual
char from biomass gasification is a porous carbon rich material, already proved to be suitable for the adsorption of
CO2. In this work, it was employed for the adsorption of H2S. Several samples of char from commercial gasification
plants were collected and characterised, and adsorption experiments were performed in a fixed bed with continuous
analysis of the outflow gas composition, in order to obtain the breakthrough curves. The suitability of biomass
gasification char for this process was assessed, and thus another basis for the valorisation of this residue was
posed.

Presenter:  Filippo MARCHELLI, Free University of Bolzano, Faculty of Sciences and Technology, Bolzano,
ITALY

Presenter's biography:
| am a chemical engineer from Genova, currently studying for my PhD in Sustainable Energies and Technologies at
the Free University of Bolzano. My research interests include biomass valorisation and process simulation.
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Glycerol Low Temperature Steam Reforming for Bio-SNG

Short introductive summary:

The submission includes a summary and explanatory pages of my work on steam reforming of glycerol for
bio-synthetic natural gas.

Presenter:  Robert WHITE, University of Leeds, Leeds, UNITED KINGDOM

Presenter's biography:
| am in my final year of my PhD project. Prior to this | completed an MChem at the University of Leicester. My PhD
project consists of chemical engineering, economic and life cycle energy aspects.

Biographies and Short introductive summaries are supplied directly by presenters and are published here unedited

Co-authors:

V Dupont, University of Leeds, Leeds, UNITED KINGDOM
T Cockerill, University of Leeds, Leeds, UNITED KINGDOM

Session reference:  2B0.6.4
Subtopic: 2.4 Gasification for power, CHP and polygeneration
Topic: 2. BIOMASS CONVERSION TECHNOLOGIES FOR HEATING, COOLING AND ELECTRICITY

EUBCE 2018 - 26th European Biomass Conference and Exhibition 172



Tuesday 15 May 2018, 13:30
Gasification laboratory scale and desktop process system studies, 2BO.6 AUDITORIUM 11+12

A Modelling Based Study on the Integration of Indirect Biomass Gasification, Methanol and Power
Production

Short introductive summary:

The focus of this study is on indirect gasification of 10MW biomass input and its integration with methanol synthesis
and power production processes. For this purpose, a model was developed in Aspen Plus in order to study the effect
of choosing different technologies (Absorption Enhanced Reforming, Integrated Gasification Combined Cycle
system, Inverted Brayton Cycle (IBC) gas turbine) and parameters within the blocks on the overall process
behaviour.This model accurately predicted the composition of the major product gas from the gasifier and the
operational conditions of all the identified blocks within the methanol synthesis process. Furthermore, it can serve as
a generic tool for the comparison of the effect of different choices in technology on the performance of the overall
methanol synthesis process.

Presenter:  Balaji SRIDHARAN, Technical University of Delft, Process and Energy Laboratory, Eindhoven,
THE NETHERLANDS

Presenter's biography:
Master of Science in Mechanical Engineering specializing in Process and Energy. Passionate about research in
Biomass and renewable energy.
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New processes and strategies for the production of valuable chemicals from biomass, 3BO.7 20
Natural Deep Eutectic Solvents (DES) for Fractionation of Waste Lignocellulosic Biomass and its Cascade
Conversion to Value-Added Bio-Based Chemicals
Short introductive summary:

To reduce the dependence on fossil fuels for everyday requirements, it has become inevitable to find alternate
sources for energy and other requirements. In order to meet the future demand for raw materials and fine chemicals
a renewable resource is required. Researchers have been working to utilize bio resources mainly plant based to
produce fuel and value added chemicals. To produce fine chemicals from lignocellulosic biomass, its components
has to be fractionated into cellulose, hemicellulose and lignin, these can then be converted to fine chemicals via
hydrolysis, hydrogenation, oxidation, oxidative cracking, hydro deoxygenation or depolymerisation.
Fractionation of lignocellulosic biomass into its constituents is the first step in a bio refinery for pre-treatment to
separate cellulose and lignin. This can be achieved by thermal or chemical treatments like steam explosion, wet
oxidation, acidic or basic treatment, organosolv process and ionic liquids. Though there are some advantages, these
methods have the disadvantage of costly and corrosive solvents, high temperature and pressure, high equipment
costs and solvent recovery issues. To overcome these, we need solvent
Presenter:  Jhansi MAMILLA, National Institute of Chemistry, Ljubljana, SLOVENIA REPUBLIC
Presenter's biography:
| am currently working on valorization of biomass to fine chemicals.
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Simultaneous Production of Furfural and Levulinic Acid from Pine Sawdust via Acid-Catalysed Mechanical
Depolymerization and Microwave Heating

Short introductive summary:

In this work pine sawdust was converted into important platform chemicals, levulinic acid (LA) and furfural. Sawdust
was first pre-treated with efficient acid-catalysed mechanical depolymerization, which combines ball milling and acid
catalysis by H2SO4 (conc.). The milling (1-3 h) was performed with alternating 1 min milling and 1 min pausing
sequences.

The conversion reactions were performed with microwave (MW) heating (10-60 min) at 180 °C. To enhance the
furfural yield and the efficient separation of furfural and LA, biphasic water-toluene reaction system was used. The
effect of an additional catalyst, AICI3, on the yield of LA and furfural was also studied.

According to the preliminary results the pre-treatment method enhanced the yields of LA and furfural. In addition, the
efficient MW heating method reduced the reaction times considerably compared to conventional heating methods.
AICI3 enhanced the LA yield, however excellent furfural yields were achieved even without it. The best LA yield
(40%) was achieved with 3 h of milling combined with 30 min of MW heating while the best furfural yield (85%) was
achieved with 2 h of milling and 20 min of MW heating.

Presenter:  Katja LAPPALAINEN, Kokkola University Consortium Chydenius, Applied Chemistry, Oulu,
FINLAND

Presenter's biography:

Doctor of Philosophy (organic chemistry) from University of Oulu, Finland in December 2015. Currently working as a
post-doctoral researcher in Bioraff Botnia -project. The research includes the chemical conversion of industrial
lignocellulosic residues into platform chemicals.
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Enhancing Carboxylic Acid Yields from Duckweed by Acidogenic Digestion

Short introductive summary:

Duckweeds are efficient aquatic plants for wastewater treatment, due to their high nutrient uptake capabilities,
growth rates, and resilience to severe environmental conditions. The high starch and cellulose, and low lignin
contents of duckweed species make it an attractive alternative for conversion into bioethanol, as it does not require
intensive pretreatment prior to saccharification, in contrast to lignocellulosic agricultural residues and energy crops.
However, studies on the acidogenic digestion of duckweed into carboxylic acids, which are precursors of
higher-value chemicals and biofuels, is lacking. Literature suggests that higher volatile fatty acid (VFA) (i.e.,
carboxylate) concentrations can be achieved under alkaline conditions of pH 9 to pH 10, which should
simultaneously suppress methanogenic activity as desired to avoid VFA loss. Yet, the behavior of acidogenic
microbial consortia of high pH is not well understood. This study aims to evaluate the effects of operating conditions
such as temperature (350C or 550C) and pH (5.3 or 9.2) on the acidogenic digestion of duckweed, to quantify
conversion rates, and to identify shifts in dominant microbial taxa.

Presenter:  Ozgul CALICIOGLU, The Pennsylvania State University, Civil and Environmental Engineering
Dpt., State College, USA

Presenter's biography:

Obtained a B.S. degree in Business Management, B.S. and M.Sc. degrees in Environmental Engineering. Currently,
| am a Ph.D. candidate at Penn State University Department of Civil and Environmental Engineering, working on
techno-economic and environmental feasibility of waste-to-energy systems.
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Production of Advanced Hydrochar without Phytotoxic Properties

Short introductive summary:

In the Climate KIC project CharM it has been confirmed that hydrochar possesses a climate change mitigation
potential when applied to soils, depending on geographic location of the plant and hydrochar’s ability to increase crop
productivity in the long term. However, during the initial period after application, pristine hydrochar exerts a plant
growth retarding effect caused by toxicity of organic compounds present in the hydrochar. Herein we show that this
effect can be eliminated by a simple finishing step based on thermal treatment. The latter can be incorporated easily
into the actual production process, producing advanced hydrochar. An additional, mainly organic, stream is produced
which can be valorized energetically, decreasing the dependency of the plant from external heat sources.
Furthermore, this usage avoids undesired waste streams with a potential environmental concern. In conclusion, an
economical concept is presented which paves the way to produce advanced hydrochar, which can be employed for
soil amendment to increase crop productivity while mitigating climate change. This is a breakthrough for valorization
of wet lignocellulosic resources.

Presenter:  Michael RENZ, Universitat Politecnica de Valencia, Institute of Chemical Technology, Valencia,
SPAIN

Presenter's biography:

M. Renz received his PhD at the University of Wirzburg, Germany. He joined the ITQ (UPV-CSIC) in 1999. His
research interests involve heterogeneous catalysis and biomass conversions, especially hydrothermal carbonization.
Hydrochar for soil application products and bioplastic (thermoset resins).
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Bioconversion of Wheat Straw into Value-Added Products by Evolved Kluyveromyces Marxianus Strain

Short introductive summary:

This work applied an evolutionary approach through sequential transfer method, in a non-conventional
Kluyveromyces marxianus yeast to improve the consumption of pentoses at 40 °C and also to improve the yeast
tolerance to furan derivatives, aliphatic acids, and phenolic compounds. The evolved strain was exploited to produce
xylitol and aroma compounds such as 2-phenylethanol, ethyl acetate, and isovaleric acid. The experiments were
performed in synthetic media with and without inhibitors, and in hydrolysate medium obtained by hydrothermal
pre-treatment of wheat straw. Aroma compounds and xylitol were highlighted produced in the presence of inhibitors,
and the evolved strain showed preference to consume pentoses.

Presenter:  Celina YAMAKAWA, DTU, Biosustain, Kongens Lyngby, DENMARK

Presenter's biography:
Celina K Yamakawa is chemical engineer with background to develop innovative technologies to transfer to
production sector. Today she is acting as Postdoc at DTU Biosustain.
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Alternative Aviation Fuels: Assessment of Supply Potential in the Eu

Short introductive summary:

The paper defines the current EU biojet potential and estimates the 2020 and 2030 figures. In the article the
perspective of biojet supply is presented, with the aim to opening up the discussion on the sustainable feedstock
availability, also considering potential upcoming mandates for aviation and the consequent expected competition
with road transport biofuels demand.

Presenter:  Matteo PRUSSI, JRC-Ispra, Unit C.4, Ispra, ITALY
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Bioenergy’s Additional Values

Short introductive summary:

At EUBECE 2018, | would like to speak about Bioenergy’s additional values for jobs, rural aria development, CHP as
effect balance and how Sweden, through the introduction of our carbon tax, today has evolved into a leading welfare
state where one third of total used energy comes from biomass. (Even 20% of our automotive fuels are non-fossil).
With focuses on the arguments often lost in the global discussions surrounding electrification.

Please let me know if this is of interest, if so, | will return with more detailed information.

Presenter:  Bengt- Erik LOFGREN, Swedish Pellet Association, Lidkoping, SWEDEN

Presenter's biography:

Bengt-Erik Lofgren, Coordinator of Swedish Pellet Association. He is also CEO and founder of AFAB in Sweden, and
has since 1984 worked in the borderland between academia and enterprise. Mr. Lofgren is one of the best known
experts in small- and medium scale bioenergy in Sweden.
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The Future Role of Biogas Energy in an Integrated Renewable Energy Dominated Energy System

Short introductive summary:

Bioenergy and especially biogas technology will play a central mediating role as a virtuoso storage medium in spatial
and temporal scales for the future predominant intermittent renewable energy sources. At the same time, bioenergy
and especially biogas technology will take up a central interface in a bioeconomy based on closed-loop economy,
which it solves disposal problems, closes nutrient cycles and converts waste into energy. Based on numerous
examples from one of the leading renewable energy regions in Germany as well as from developing countries, this
central function of bioenergy is to be demonstrated. It shows what an enormous role it plays in increasing energy and
resource efficiency, improving animal health and reducing environmental pollution.

Presenter: Jens BORN, Jahr, Chemical Technology, Flensburg, GERMANY

Presenter's biography:

Since 1995 professor of chemical technology of renewable resources
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Since 2012 guest lecturer in Bioenergy University of the West Indies

1988 to 1994 chemical process industries
Biographies and Short introductive summaries are supplied directly by presenters and are published here unedited

Co-authors:

J. Born, Flensburg University of Applied Sciences, Flensburg, GERMANY
M. Agunyo, Flensburg University of Applied Sciences, Flensburg, GERMANY

Session reference:  1B0O.8.3
Subtopic: 6.5 Policy
Topic: 6. INDUSTRY SESSIONS

EUBCE 2018 - 26th European Biomass Conference and Exhibition

181



Tuesday 15 May 2018, 13:30

Policies for biobased products and energy, IBO.8

19

Biofuels for Sweden 2030

Short introductive summary:

Biofuels for Sweden 2030 makes biofuel available on a large scale across the country at a reasonable cost. The
vision is that biofuels will quickly become an important alternative in the transport sector. It is a decisive step on the
road to a fossil-independent vehicle fleet, a fossil-free shipping and a fossil-free domestic flight 2030.

Presenter:  Anton FAGERSTROM, Energiforsk, Transport and fuels, Malmo, SWEDEN
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Project and program manager at Energiforsk.
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The AGRANA Starch Biorefinery Coproducing Highly Sustainable Bioethanol, Food, Feed and Chemicals
for the Bioeconomy

Short introductive summary:

In Pischelsdorf/Austria a starch biorefinery is in operation to coproduce food, feed, bioethanol and chemicals from an
annual wheat input of about 250,000 t. The products are starch, bran, gluten, 3 types of animal feed, bioethanol and
liquid biogenic CO2. The purpose of the work was to analyse and assess the life cycle based sustainability of this
starch biorefinery in comparison to two reference systems covering technical, economic, environmental indicators.
Additionally for the bioethanol the GHG calculation according to the Renewable Energy Directive (RED) is applied.
Based on the technical and economic characteristics of the single processes the mass, energy and cost balance of
the whole value of the starch biorefinery starting with the agricultural land to cultivate wheat to the supply of the
product services were calculated. Based on these technical and economic characteristics the method of Life Cycle
Sustainability Assessment (LCSA) was applied to quantify the most relevant sustainability indicators. In parallel two
realistic reference systems were identified that provide the same product services, e.g. gasoline instead of
bioethanol.

Presenter:  Gerfried JUNGMEIER, Joanneum Research Centre, Research Centre for Climate, Energy and
Environment, Graz, AUSTRIA

Presenter's biography:

Highlights of professional experiences:

- life cycle assessment of bioenergy for transport, electricity, heat and biorefineries

- greenhouse gas assessment of products and services

- sustainability assessment and future scenarios for transportation fuels of the future jV
biofuels, e-mobility and hydrogen

- Austrian Representative in activities of the International Energy Agency (IEA) on
"Bioenergy", "Hybrid and Electric Vehicle (HEV)" and "Alternative Motor Fuels (AMF)"
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Regional Feasibility of Biomass-Based Small-Scale CHP Production

Short introductive summary:

The focus of this paper is to study the regional operating conditions for small-scale biomass-based CHP production
in the Finnish rural areas. The study was based on interviews and online survey directed to potential small-scale
energy producers such as farms and small enterprises. The aim was to analyse the operating environment and
possibilities, obstacles and challenges in generalisation of small-scale CHP production.

Presenter:  Mika LAIHANEN, Lappeenranta University of Technology, LUT Energy Dpt., Lappeenranta,
FINLAND

Presenter's biography:
Mika Laihanen, M.Sc. (Eng.), works as a project researcher at Lappeenranta University of Technology. His main
research subjects are biomass availability, utilization and regional energy balances.
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Challenges for Biogas Production and Use in Brazil and Lessons to Learn From Denmark

Short introductive summary:

Nowadays, there are not so many experiences with biogas conversion to energy in Brazil. However, there are
several initiatives from state governments aiming to incentivize the injection of biomethane into the natural gas grid.
Recently, the Federal Regulatory Agency for Qil and Biofuels (ANP) has defined parameters for quality control of
biomethane from landfills and sewage stations to be used in the transport sector, as well as for residential, industrial
and commercial uses all over the country. On the other hand, a new Danish legislation from 2012 has formed a new
growth momentum to upgrade and integrate biomethane in the natural gas grid for industrial and transportation
utilisation. This experience and gained knowledge could be applied to the Brazilian scenario. We also analyse the
feasibility of using co-digestion and integrate large-scale biogas plants to sugarcane mills, addressing the
environmental issues that appear. This study shows that there is a need for further case studies and demonstration
plants to overcome technological, political, economic and cultural challenges.

Presenter:  Bruno CARMO, Universidade de Sao Paulo, Mechanical Engineering, Sdo Paulo, BRAZIL

Presenter's biography:

Degree in Mechatronics from the University of Sdo Paulo (2002), MSc in Mechanical Engineering at the University of
Sao Paulo (2005) and PhD in Aeronautics at Imperial College London (2009). Assistant Professor at the Department
of Mechanical Engineering of Poli-USP since 2010.
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Power-To-Gas Integration to Biogas Generation from Vinasse in Sugarcane Ethanol Industry

Short introductive summary:

Concerns about climate change have motivated the quest for less carbon intensive technologies. In the energy
sector, this explains the increasing use of renewable energy sources, especially solar, wind, and biogas/biomethane.
However, sources like solar and wind are variable, causing challenges in supply-demand grid balance.
Consequently, measures to increase grid flexibility are required, including the use of energy storage technologies.
Power-to-gas is a promising one, providing seasonal storage as well as converting electricity into a different energy
carrier that can be used outside the electricity sector, contributing to the energy convergence of electricity, gas and
transportation sectors. This work studies the potential integration of power-to-gas to biogas generation from vinasse
in sugarcane ethanol industry in Brazil. The goal is to integrate renewable electricity surpluses, transformed into
hydrogen, which is used to convert biogenic CO2 from biogas generation process into biomethane. This study
consider that biomethane can displace fossil fuels, particularly diesel, from transport applications in sugarcane
ethanol industry, mitigating CO2 emissions.

Presenter:  Suani COELHO, University of Sdo Paulo, Institute of Energy and Environment, Sdo Paulo, BRAZIL

Presenter's biography:
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Suani Teixeira Coelho is a Chemical Engineer, Master and PhD in Energy in the Graduate Program in Energy from
the University of S&o Paulo, where she is currently lecturer, thesis advisor, PD supervisor and coordinator of the
Research Group on Bioenergy (GBIO - former CENBIO)
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The Perspectives of Biomethane to Contribute to Increase the Natural Gas Supply in the State of Sdo Paulo

Short introductive summary:

The Intended Nationally Determined Contribution from Brazil presented in COP 21 was ratified on 2016 by the
Brazilian Congress and establishes two main goals to be achieved by Brazil related to carbon emissions: reduction
of 43% compared to 2005 by 2030 and increase the share of biofuels in the Brazilian Energy Matrix up to 18% by
2030. On the other hand, since 2009 the S&o Paulo State Climate Policy, aims towards 20% reduction on GHG
emissions by 2020 compared to 2005. In this scenario, biogas and biomethane are suitable renewable fuels to meet
such goals. Thus, the Bioenergy Research Group of the Institute of Energy and Environment at the University of S&o
Paulo (GBIO/IEE/USP) developed "Project 27 - The biomethane contribution prospects to increase the supply of

natural gas in S&o Paulo” to obtain and map the biogas and biomethane potentials in S&o Paulo.

Presenter:  Suani COELHO, University of Sdo Paulo, Institute of Energy and Environment, Sdo Paulo, BRAZIL

Presenter's biography:
Short bio.

Suani Teixeira Coelho is a Chemical Engineer, Master and PhD in Energy in the Graduate Program in Energy from
the University of Sdo Paulo, where she is currently lecturer, thesis advisor, PD supervisor and coordinator of the

Research Group on Bioenergy (GBIO - former CENBIO)
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Bioenergy System and the Potential for Their Integration for Village Energy Self Sufficiency

Short introductive summary:

| am a research Scholar at the top engineering institute in India and working on energy self sufficiency of villages by
utilizing locally available resources.

Presenter:  Vandit VIJAY, IIT Delhi, New Delhi, INDIA

Presenter's biography:

| am a Ph.D. student at the Indian Institute of Technology Delhi. My research focus is on assessment and utilization
of locally available surplus biomass resources in rural areas for meeting the basic energy demands of rural areas to
make them more energy self-reliant.
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Gas Electric Hybrid Heat Pumps - A Socio- and Private Economic Feasibility Study

Short introductive summary:

The electrification of sectors utilizing fossil fuels is one of the approaches to a 100% renewable energy system.
Therefore, new sources of emission free and flexible energy loads and producers are crucial to the future Danish
energy system. The heating sector holds a large potential for flexible power consumption. For this purpose, Gas
Electric Heat Pumps (GEHP’s) can assure a fully flexible operation of electric heat pumps subsidizing electricity with
biogas when these heat pumps can offer load balancing services to the power grid. Gas electric heat pumps are
individual heat pumps consisting of an electric heat pump and a gas boiler. The gas infrastructure is well developed
in Denmark. Utilizing this infrastructure offers a cost-efficient solution path to a 100% renewable based energy
system. In this paper we analyse the feasibility of this technology on the example of skive municipality in Denmark.

Presenter:  Tara SABBAGH AMIRKHIZI, DTU, Management Engineering, Lyngby, DENMARK
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PhD student at the System Analysis Division of the DTU department of Management Engineering. | am working for
the FutureGas project, a project that is studying the future role of gas in Denmark and the integration of green gases
into the danish energy system.
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On-Demand Biogas Production from Intermittent Feeding of Sugar Beet Silage in Co-Fermentation with
Maize Silage

Short introductive summary:

On-demand energy, e.g. generation when electrical power if needed, can be achieved by just-in-time biogas
production. One option is a specific feeding management with easily degradable substrates such as sugar beet
silage. In this study co-fermentation of maize silage (M) with sugar beet silage (S) was tested using intermittent
feeding of beet silage every 12 hrs in parallel to hourly feeding of maize silage. This set-up was tested using four
different feedstock ratios of M:S 1:0, 6:1, 3:1 and 1:3 (based on volatile solids).

Increasing share of sugar beet silage raised the maximum biogas production from 0.42, and 0.50 to 0.78 IN hr-1 at
the ratios of M:S 6:1, 3:1 and 1:3, respectively. By contrast, the reactor with only maize silage (M:S 1:0) produced
biogas at 0.31 IN hr-1. Methane concentrations were constant at all feedstock ratios other than at M:S 1:3. At
prevailing sugar beet silage input, methane concentration decreased 2 hrs after substrate input but recovered later.
For all treatments, there was no delay between biogas and methane production. Hence, the study revealed the
potential of sugar beet silage in demand-based energy production.

Presenter:  Kerstin MAURUS, Ulm University, Institute for Systematic Botany and Ecology, UiIm, GERMANY

Presenter's biography:
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Optimization of Combustion in Modern Wood Stoves Resulting in High Efficiency Stove with Low
Emissions

Short introductive summary:

In studies carried out by the Danish Technological Institute, it has been found that several parameters and their
interplay are crucial for obtaining an optimal combustion with low emissions in modern wood stoves. It is essential
that enough air to obtain complete combustion can be provided through the stoves air supplication system at all
stages of the combustion cycle, and that it is supplied to the proper places in the fire. However, this is not sufficient
as the combustion chamber size must be fitting as well, just as the blending and retention time are key parameters.
It is thus necessary to optimize these individual parameters as well as ensuring that the overall stove is performing
well. In this study various parameters have been optimized and a new low emission combustion champer designed.

Presenter:  Morten Gottlieb JESPERSEN, Danish Technological Institute, Biomass and combustion
technology, Aarhus, DENMARK

Presenter's biography:
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Assessment of Organic Micropollutants (Pcdd/fs and Pcbs) from Biomass Combustion in a Small Chp
Facility

Short introductive summary:

Combustion of lignocellulosic biomass in small CHP facility is an important system for distributed renewable energy
generation and particular attention must be paid to the environmental impact in terms of pollutant emission. This
study concerns the assessment of organic micropollutants produced from combustion of energy crops, elm and
poplar, in a cogeneration demonstration facility based on a moving-grate furnace of 350 kWth. The research is
aimed at investigating the relationship among the characteristics of biomass, the combustion parameters and the
content of polychlorinated dibenzodioxins, polychlorinated dibenzofurans (PCDD/Fs) and polychlorinated biphenyls
(PCBs). Results showed that values of PCDFs and PCBs were higher than the limit of detection (LOD) while PCDDs
were negligible.
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Emissions of Particulate Matter from AgroPellets Combustion

Short introductive summary:

The article will address issues of PM emissions production. It will summarize the conclusions of already published
papers, which usually refer only to the total measured values of PM emissions. The core part of the article will
constitute of the results of the combustion tests, depending on several factors.

The tests were carried out in several types of combustion chambers and burners with pellets of different sizes.
However, the main comparison criterion is the fuel used and the chemical composition of its ash. Samples of grain
and rape straw, sorrel, hay, sunflower, and millet were used. Collected ash samples were analysed — the size and
chemical composition of the particles. Subsequently, the individual dependencies were evaluated; in particular the
influence of the fuel composition and its mineral content on the production of PM emissions.

We preffer poster presentation.
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Method to Monitor the Function of Electrostatic Precipitators in Biomass Combustion Plants by Capturing
the Operation Parameters

Short introductive summary:

Electrostatic precipitators are secondary equipment often used for reducing particle emissions in biomass
combustion plants to achieve legislative limits of dust emissions as dictated by the government. The EU-directive
2015/2193 demands for a continuous verification of the effective operation of medium combustion plants (MCP),
which has to adhere to the national guidelines of every European country. In addition, this will also be necessary and
beneficial for small scale plants used for domestic or isolated supply applications in the near future. State of the art
online dust particle measurement techniques, using optical signals, have to withstand harsh measurement
conditions like high temperature, electrostatic charge and corrosive particles. Therefore, they are too expensive to
be used in this context. However, using the operational parameters such as current and voltage, the precipitator
itself can predict the emitted dust concentration directly through a mathematical method. This eliminates the need for
higher investments and offers a simple and continuous verification of the plant as to whether it reaches the emission
goals or not.

Presenter:  Bastian ALT, Technical University of Munich, Associate Professorship of Regenerative Energy
Systems, Straubing, GERMANY

Presenter's biography:
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The Biomass Dust-Fueled Engine

Short introductive summary:

Ultrafine Wheat Straw and Pine Bark powder has been used directly as fuel in an internal combustion engine on an
engine test bench. Emissions, performance and combustion analysis data show the feasibility of solid biomass
powder as a low-tech 2nd generational biofuel for energy production.

Presenter:  Luke STOVER, CIRAD, BioWooEB, Montpellier, FRANCE

Presenter's biography:

Luke Stover is a PhD student based at CIRAD in Montpellier, France originally from New York State. Stover's PhD is
in solid fuel engines at the Université d'Orléans. His previous degrees are in physics education and automotive
engineering from the United States, New Zealand and France.
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Present and Future of Mixed Pellets Based on Agricultural Crops Residues (Herbaceous and Woody) for
Their Use in the Residential Sector (Mhwpellet Project)

Short introductive summary:

Growing energy demands regarding the thermal use of biomass in Spain indicate that new biomass sources such as
agricultural crops residues (including energy crops and prunings) should be considered in the solid biofuel energy
mix. Nevertheless, it is widely known that the use of these sources requires new challenging developments
regarding their energy conversion to guarantee their sustainable use.

In this paper, the MHWPellet project is going to be presented. The main objectives of this project are: 1) to develop
an advanced methodology for the definition of optimal mixed pellets (based on predictive methods and validated by
combustion tests) of agricultural crops residues; 2) to determine, for the previously optimised mixed pellets, the
influence of selecting operating conditions (at reactor and commercial scale units) on the ash matter behaviour and
the global performance of the system (efficiency, operation and emissions of pollutants)

Not only the objectives of the MHWHPellet project, the methodology and the available facilities will be presented, the
first results obtained in the research will be included.

Presenter:  Paula CANALIS-MARTINEZ, Universidad de Zaragoza, Ingenieria Mecanica, Zaragoza, SPAIN

Presenter's biography:

My name is Paula Canalis-Martinez from Spain. | am a PhD in Industrial Engineering from the University of
Zaragoza, where | am working as a professor in the Mechanical Engineering Department. Nowadays | am
researching the use of mixed pellet based on agricultural crops residues

Biographies and Short introductive summaries are supplied directly by presenters and are published here unedited

Co-authors:

P. Canalis-Martinez, University of Zaragoza, Zaragoza, SPAIN
J. Royo, University of Zaragoza, Zaragoza, SPAIN
D. Quintana, University of Zaragoza, Zaragoza, SPAIN

Session reference:  2BV.4.6
Subtopic: 2.2 Biomass and bioliquids combustion for small and medium scale applications
Topic: 2. BIOMASS CONVERSION TECHNOLOGIES FOR HEATING, COOLING AND ELECTRICITY

EUBCE 2018 - 26th European Biomass Conference and Exhibition 196



Tuesday 15 May 2018, 13:30

Towards new combustion technologies and emission reduction, 2BV.4 POSTER AREA

Effect of Dewatering Wood Derived Pyrolysis Liquid Biofuel on its Properties, Characteristics, and
Combustion Behavior in a Diesel Engine for Power Generation

Short introductive summary:

We have investigated the effect of water removal on the utilization of wood derived pyrolysis liquid (bio-oil) in diesel
engine for power production . Removing water reduced pyrolysis liquid acidity and improved its heating value.
Several other key physical properties were improved except viscosity. Therefore, procedure were developed to
emulsify pyrolysis liquid with diesel in the presence of surfactants. These emulsions were then tested for
performance and emissions in a four cylinder 4-stroke 24.1kW diesel engine.

Presenter: Muhammad KHAN, University of Toronto, Mechanical and Industrial, Mississauga, CANADA

Presenter's biography:
| am PhD student at the University of Toronto. My research involves use of pyrolysis liquid in diesel engines for
power generation.
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Study of A Novel Latent Heat Storage System in a Stovepipe

Short introductive summary:

The objective of the current study was to investigate numerically different configurations to implement latent heat
storage to wood stoves.

Presenter:  @yvind SKREIBERG, SINTEF Energy Research, Thermal Energy Dpt., Trondheim, NORWAY

Presenter's biography:

Dr. @yvind Skreiberg is Chief Scientist within stationary bioenergy at SINTEF in Trondheim, Norway, having 25 years
of broad bioenergy experience, contributed to more than 500 scientific publications, presentations and reports and
representing Norway since 1998 in IEA Task 32.
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Biomass Conversion with a Fluidized Bed-Fired Stirling Engine in a Micro-Scale CHP Plant

Short introductive summary:

Up to now, major quantities of solid biofuels are still unexploited for small-scale power generation. Combining small
fluidized bed combustion chambers with an in-bed heat exchanger, e.g. of a Stirling engine, is a promising concept
for mini- and micro-scale CHP plants. In the project "BioWasteStirling" a pilot CHP-system consisting of a 45 kWth
fluidized bed combustion and a 5 kWel Stirling engine is developed and operation performance with various woody
biomass and further challenging biogenic residues is examined in field testing. This conference contribution will
present and explain the innovative micro-scale CHP concept, summarize previous experimental results from an
existing lab-scale plant, as well as preliminary results from initial operation of the pilot plant.

Presenter:  Tanja SCHNEIDER, Friedrich-Alexander-University Erlangen-Nuremberg, Chair of Energy Process
Engineering, NUirnberg, GERMANY

Presenter's biography:

Professional:

- since 2017: Research Associate, Chair of Energy Process Engineering, FAU Erlangen-Nirnberg
- 2011-2014: Trainee Industrial Eng., Air Liquide GmbH

Educational:

- 2014-2014: M. Sc. Chemical Engineering, FAU Erlangen-Nirnberg

- 2011-2014: B. Eng. Industrial Engineering, DHBW Mannheim
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Experimental Investigation of an Integrated Energy System for a Domestic-Scale Sanitation System

Short introductive summary:

Poor sanitation is one of the persistent problems facing the world. More than 2.4 billion people in the world are
reported to have no access to improved sanitation services and about 1 billion defecate in the open. As such, there
is a global concerted effort to develop affordable, sustainable, off-grid sanitary systems, particularly for developing
economies. At Cranfield University, an on-site sanitation facility, also known as the ‘Nano Membrane Toilet’ (NMT)
— Figure 1, is being developed to safely treat human excreta and recover useful by-products such as clean water
and energy. For self-sustaining energy supply and environmental-friendliness, the facility will employ an integrated
energy conversion system to thermally treat the faecal sludge under a minimum power requirement and emission
profile. This requires an optimised operation of the fuel-feed, heating and ash-removal systems.

Presenter:  Tosin ONABANJO SOMORIN, Cranfield University, Energy & Power, Bedford, UNITED KINGDOM

Presenter's biography:
Tosin is actively contributing to the development of the Nano-Membrane Toilet, a project funded by the Bill and
Melinda Gates Foundation and designed for people lacking access to modern sanitation.
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Semi-Mobile Bioenergy from Agricultural and Forest Residues in Chile

Short introductive summary:

The German-Chilean research project ‘Semi-Mobile Bioenergy from Agricultural and Forest Residues in Chile and
beyond’ aims at developing feasible concepts for regional bioenergy chains. One part of the project is to use mobile
Thermo-Catalytic Reforming (TCR®) units to convert biogenic residues into high quality fuels directly at the facility
where the residues occur. The TCR® is an intermediate pyrolysis combined with a unique integrated catalytic
reforming step. Within the scope of the project, a TCR® plant with a capacity of 2 kg/h will be containerized and
connected with a CHP to utilize gas and oil. The plant will be operational in the first quarter of 2018 in Chile. Within
this framework, several preliminary trials with feedstocks from Chile were carried out at the Fraunhofer UMSICHT
facility. Various biogenic and industrial residues like forestry and agriculture residues were successfully tested. The
products carbonisates, gas, and oil were characterized and the high quality has been proved in several downstream
and upstream processes like CHP, gasifier, and HDO treatments to produce transport fuels.

Presenter:  Samir BINDER, Fraunhofer-Institut UMSICHT, Sulzbach-Rosenberg, GERMANY

Presenter's biography:

Samir Binder holds a degree in aeronautical engineering. Since 2009 he has worked as head of the department of
Renewable Energy and head of operations at the Fraunhofer Institute for Environmental, Safety, and Energy
Technology UMSICHT in Sulzbach Rosenberg/Germany.

Biographies and Short introductive summaries are supplied directly by presenters and are published here unedited

Co-authors:

N. Jager, Fraunhofer UMSICHT, Sulzbach-Rosenberg, GERMANY

J. Neumann, Fraunhofer UMSICHT, Sulzbach-Rosenberg, GERMANY
S. Binder, Fraunhofer UMSICHT, Sulzbach-Rosenberg, GERMANY

A. Apfelbacher, Fraunhofer UMSICHT, Sulzbach-Rosenberg, GERMANY
R. Daschner, Fraunhofer UMSICHT, Sulzbach-Rosenberg, GERMANY
A. Hornung, Fraunhofer UMSICHT, Sulzbach-Rosenberg, GERMANY

Session reference:  2BV.4.12
Subtopic: 2.2 Biomass and bioliquids combustion for small and medium scale applications
Topic: 2. BIOMASS CONVERSION TECHNOLOGIES FOR HEATING, COOLING AND ELECTRICITY

EUBCE 2018 - 26th European Biomass Conference and Exhibition 201



Tuesday 15 May 2018, 13:30

Towards new combustion technologies and emission reduction, 2BV.4 POSTER AREA

Particulate Matter Emission and its Chemical Species from Co-combustion of Lignite and Agricultural
Residues

Short introductive summary:
*

Presenter: Suthum PATUMSAWAD, National Science and Technology Development Agency, Cluster and
Program Management Office, Pathum Thani, THAILAND

Presenter's biography:

Dr. Suthum Patumsawad is working at Department of Mechanical Engineering, Faculty of Engineering, King
Mongkut's University of Technology North Bangkok. He is also working as Director of Renewable Energy Program,
National Science and Technology Development Agency (NSTDA).
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Influence of the Grate on Performance of a Downdraft Household Stove

Short introductive summary:

The contribution of household fire stoves to the overall particulate matter emissions and especially to violation of
daily emission limits is significant.

Particulate matter and gaseous emissions measured under optimal approval testing conditions are far from those in
typical operation. For this reason there is a need for new test methods corresponding to the real usage of stoves. A
downdraft stove is tested according to a ‘real-life’ procedure and the reference procedure according to DIN EN
13240.

For a downdraft stove it is assumed, that the grate has a big influence on the performance. Therefore, the grate is in
the focus of this investigation. On a test rig in accordance with the DIN EN a downdraft stove is operated with
different grates under these two procedures. Data are compared with approval data for the stove.

Preliminary results show that the approval data cannot be reproduced yet. Test runs with throttled air supply at
minimum load show the highest emissions.

Presenter:  JOrg HO, Fachhochschule Stidwestfalen, Meschede, GERMANY

Presenter's biography:
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Performance and Evaluation of Combustion Tests on Raw and Torrefied Biomass Fuels: Application in
Small And Medium-Scale Domestic Furnaces

Short introductive summary:

The aim of the paper is to describe an integrated approach in order to enhance the utilization of various types of
biomass feedstock, such as straw, sunflower and millet husks in residential/communal heating applications. The
project focus on the whole process chain with special regards on the European and Russian market. Since this
biomass has no favorable properties for a direct utilization, a pre-treatment via torrefaction and subsequent
densification/pelletization is carried out.

The study was carried out within the framework of the EU ERA.NET RUS Plus funded project 'A novel approach for
the implementation of TORrefaction in Residential and COMmunal heating Boilers’

Presenter:  Dimitrios-Sotirios KOURKOUMPAS, Centre for Research & Technology Hellas, Chemical Process
& Energy Resources Institute, Maroussi, Athens, GREECE

Presenter's biography:

Mr. Dimitrios-Sotirios Kourkoumpas is a research engineer at CERTH. He is a MSc Mech. Engineer with MSc
diploma in Energy and Environmental Management. He is specialized in biomass and waste to energy processes, as
well as in the simulation of integrated energy projects, esp. through LCA modelling.
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Reduction of NOx Emissions from Automated Boilers by Multiple Air Staging

Short introductive summary:

Within recent years the utilisation of ,new" biomass fuels (e.g. agricultural residues and energy crops) in biomass
combustion processes has gained relevance. Unfortunately, most of these new biomass fuels are characterised by
elevated contents of N, S, ClI as well as ash forming elements. Consequently, compared with the combustion of
chemically untreated wood fuels, higher NOx-, HCI- and SO2-emissions as well as more severe ash related
problems (aerosol formation, deposit formation, corrosion, slagging) must be expected. Currently available biomass
heating systems for the combustion of non-wood biomass fuels have a high system complexity and cost intensive
secondary measures have to be applied to keep strict emission limits. Thus, emission reduction by primary
measures can be a meaningful and economically attractive solution for the development and design of biomass
combustion systems.

Presenter:  Christoph MANDL, Bios Bioenergiesysteme, Graz, AUSTRIA

Presenter's biography:

Christoph Mandl studied Process Engineering at the Graz University of Technology in Graz, did his PhD at the Graz
University of Technology and since January 2010 works as a senior project engineer at BIOS
BIOENERGIESYSTEME GmbH in the research department.
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Enhancing the Heating Value of Pretreated Barley Straw

Short introductive summary:

In this study the use of pretreated barley straw in a batch reactor with a dilute sulfuric acid solution and the
measurement of the Higher Heating Value (HHV) is a scientific breakthrough. Pretreated barley straw can be
obtained as byproduct during the sugar and ethanol production process within the biorefinery concept.

Presenter:  Dimitrios SIDIRAS, University of Piraeus, Industrial Management and Technology Dpt., Piraeus,
GREECE

Presenter's biography:

Prof. D. Sidiras, Dep. Industrial Management & Technology, Univ. Piraeus; 5-year diploma and PhD in chemical
engineering, NTUA; Scopus: 48 publications, 690 citations, h-index=12; Google Scholar 93 publications, 1248
citations, h-index=14.
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Wood Pellet Milling Performance in a Suspension-Fired Power Plant

Short introductive summary:

The objective of this study was hence to quantify and assess the full-scale comminution of two industrial wood pellet
gualities in coal vertical roller mills at different operating conditions of the suspension-fired power station unit 1 at
Amagervaerket in Copenhagen. The milling performance was assessed by determining the specific grinding energy
consumption (SGEC), mill pressure loss, and the comminuted product characteristics (i.e. particle size distribution
(PSD) and shape) using image analysis by Camsizer X2. Large-scale pellet comminution produced finer PSDs than
the (original) disintegrated pellets, but only had a negligible effect on the particle shape. The mill pressure loss,
absorbed mill power, and hence SGEC depended on the pellet quality. Decreasing the mill load produced finer
PSDs, and reduced the mill pressure loss and absorbed mill power. However, the SGEC was negatively correlated
with the mill load. Adjustments of mill operating conditions had a negligible effect on the comminuted wood particle
shape.

Presenter:  Marvin MASCHE, Technical University of Denmark, Department of Chemical and Biochemical
Engineering, Roskilde, DENMARK

Presenter's biography:

Born and raised in Berlin, Germany, Marvin is a second-year PhD student at DTU Chemical Engineering in Roskilde,
Denmark. His focus is to study the wood morphology and grindability of wood pellets, and their combustion
characteristics at pulverized fuel-firing conditions at large-scale CHP plants.
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Modelling Waste Wood Combustion and the Fate of Trace Element Species in a 250 kW Pilot-scale

Short introductive summary:

Due to its abundance, waste wood can potentially contribute significantly to energy productions from solid fuels.
However, waste wood contains significant amount of trace elements originated from chemical treatments, such as
furniture coatings containing arsenic and copper. This is the major drawback in thermal conversion processes as
trace elements released to the atmosphere threatens human health. Based on this context, this research aims to
predict trace element occurrence and release concentration during combustion. Furthermore, it evaluates how much
waste wood can be burned safely.

The model is based on experimental results of the combustion in a 250 kW down-fired test facility as part of the
UKCCSRC Pilot-scale Advanced Capture Technology (PACT) facilities for both air-firing and oxy firing of US White
Wood Pellets.

The model predictions for gas temperature profile through the combustor are in good agreement with experimental
results. Underway current work focuses on validating trace element occurrence and concentrations in emissions.

Presenter:  Wahyu MEKA, Imperial College London, Chemical Engineering, London, UNITED KINGDOM

Presenter's biography:
| am a chemical engineering PhD student at Imperial College London. My research is about biomass combustion
modelling incorporating trace element equilibrium evaluation and calculation.
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Ignition and Combustion of Single Particles of Biomass Under Air And O2/co2 Atmospheres

Short introductive summary:

The combination of carbon capture and storage technology with biomass as a carbon neutral fuel could provide a
very effective method of CO2 disposal, hence the interest on biomass oxy-fuel combustion technology.

Various biomass samples combustion have been study on a single particle device with high speed video recording.
The images set new evidences on the differences on ignition, volatile release and combustion, char combustion and
burnout time. Particles size ranges and average burnout time obtained has been study in order to understand each
biomass milling requirements, establishing a maximum size range that would be appropriate for an efficient burnout.
The study reflects the effects of 02/CO2 concentration on the overall combustion performance. A worsening of the
combustion is observed when replacing N2 by CO2. As Oxygen concentration increase burnout times are reduced.
Changes on the shape of the char have been observed during char combustion. Particles were observed to lose the
fibrous shape and get more rounded during the last steps of the combustion with a reduction of the aspect ratio.

Presenter:  Juan RIAZA, University of Edinburgh, Institute for Energy System, Leeds, UNITED KINGDOM

Presenter's biography:

| am Mining Engineer,MSc and PhD in Energy Engineering from the University of Oviedo. | have 7 years of
experience in research projects on Biomass energy,l am currently working for Institute of Energy Systems, University
of Edinburgh.
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Combustion of Woody Biomass in a Pilot Scale Real Flame Swirl Burner Test Rig

Short introductive summary:

The combustion behvaiour of woody untreated biomass with and without additives are investigated with a pilot scale
real flame swirl burner test rig with a thermal input up to 200 kW. The flame is assessed with optical and infrared
camera systems. Online flue gas analysis, fine particle measurement and deposition tests are carried put.
Furthermore are filter- and cyclone ash analyzed.

Presenter:  Richard NOWAK DELGADO, Technical University of Munich, Institute for Energy Systems,
Garching, GERMANY

Presenter's biography:

2017:Reasearch Assistant at Chemical Technology Department at Royal Institute of Technology KTH, Stockholm
2016:Master of Science Chemical Engineering (Technical University of Munich)

2014:Bachelor of Science Chemical Engineering (Technical University of Munich)
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Defining the Temperature Range over which Aluminosilicate Additives Can Capture Volatile Potassium
Species during Pulverized Fuel Combustion

Short introductive summary:

The purpose of this research is to determine the behaviour of aluminosilicate additives in terms of volatile potassium
capture rates - during pulverised fuel (PF) combustion - as a function of temperature. This study aims to achieve this
by the use of a drop tube furnace and by varying additive ratio and combustion temperature.

Presenter:  David NICHOLS, University of Nottingham, Nottingham, UNITED KINGDOM

Presenter's biography:

David Nichols graduated from Bangor University, UK in 2014 with a Master of Chemistry (MChem) degree. He is
now a research engineer at the University of Nottingham pursuing an Engineering Doctorate (EngD) at their Centre
for Doctoral Training (CDT) in CCS and Cleaner Fossil Energies
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Effect of Aluminosilicate-based Additives upon the Resistivity of Biomass Ash

Short introductive summary:

Aluminosilicate additives have shown promise in mitigating deposition issues in biomass combustion; however little
work has been conducted on the effect upon ESP performance. The major effect of particle composition upon ESP
performance is related to the electrical resistivity of the material. The resistivity is typically a strong function of
temperature, and is heavily dependent upon its structure and composition. Typical optimal resistivity for fly ash
collection exists between 1076 - 10710 Om.

The purpose of the present work is to determine the resistivity of various biomass ashes, and the effect of an
aluminosilicate additive upon this resistivity. Experiments have been conducted upon three biomass ashes and a
power station fly ash, along with various blends of these ashes with an aluminosilicate-based additive. The resistivity
is measured over a range of temperatures, between 80°C and 210°C, within the operating range of low temperature
ESPs. Linear regression and principal component analysis indicate that, contrary to previous studies, high potassium
concentration within the particles will lead to significantly reduced resistivities, potentially impacting ESP
performance.

Presenter:  Lee ROBERTS, University of Leeds, Chemical and Process Engineering, Liverpool, UNITED
KINGDOM

Presenter's biography:

Lee is a final year PhD student at the University of Leeds Bioenergy Center for Doctoral Training, with a background
in physics. His research focuses on the effect of aluminosilicate-based additives upon the deposition and electrical
behaviour of biomass used in large-scale power generation.
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Designing and Assessing Bioeconomy Oriented Cropping Systems

Short introductive summary:

One of the purposes of the “Demonstrating Sites Network” project is to demonstrate whether it is feasible, in the
agricultural sector, to produce various sustainable and efficient bioresources in the current cropping systems of
Northern France, in order to supply various bioeconomy sectors (food, feed, biogas production, bio-sourced
materials, oil and sugar chemical industry).To achieve its objectives, our approach aims at designing oriented
bioeconomy cropping systems with a large range of bio resources production (green or dry lignocellulose, fiber,
oilseeds) and by using innovative techniques.Each proposed system has to satisfying simultaneous goals:
maximizing and diversifying biomass production, meeting farmers and industrial sectors issues, providing additional
ecosystem services (organic matter, weed control, soil structure, soil fertility, given the major constraints and
agro-ecological targets.According to these guidelines, several bioeconomy scenarios with increasing gradient of
biomass production were designed, tested in long-term field experiments and performances are evaluated.

Presenter:  Hélene PREUDHOMME, Agro-Transfert, Estrées Mons, FRANCE

Presenter's biography:

| started my career with a thesis on the genetic determinants of biomass production in miscanthus. Than | worked for
several years in the field of applied research on potato cultivation.

| work today for the development of biomass sectors in Hauts de France
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Innovative and Sustainable Intensification of Integrated Food and Non-Food Systems to Develop
Climate-Resilient Agro-Ecosystems in Europe and Beyond (SustainFARM)

Short introductive summary:

SustainFARM was selected for funding in a competitive process among 67 proposals, following an evaluation by an
international panel of reviewers: http://faccesurplus.org/joint-calls/first-call/. SustainFARM is a transnational research
project funded by ERA-NET Cofund FACCE SURPLUS (Sustainable and Resilient agriculture for food and non-food
systems), in collaboration between the European Commission and a partnership of 15 countries in the frame of the
Joint Programming Initiative on Agriculture, Food Security and Climate Change (FACCE-JPI). FACCE SURPLUS is
committed to improve collaboration across the European research landscape in diverse, integrated food and
non-food biomass production and transformation systems, including bio refining.

Presenter:  Bhim Bahadur GHALEY, University of Copenhagen, Department of Plant and Environmental
Sciences, Taastrup, DENMARK

Presenter's biography:

Bhim Bahadur Ghaley has a background in molecular plant breeding and agronomy and has extensive experience in
field trial planning and execution, agronomy/field crop production, nutrient uptake and utilization, 15N stable isotope
use, cultivar screening for pest and disease and crop modelling.
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Integrated biomass production for energy purposes, 1BO.9 AUDITORIUM 10

Biomass for Heat Generation and Wastewater Management in the Agri-food Sector - Are Circular Economy
Benefits Realised?

Short introductive summary:

Short rotation coppice (SRC) willow is commonly grown as an energy crop. SRC willow can also be used as a
means of wastewater management in place of conventional wastewater treatment, an application that is currently
experiencing increased interest in both the agri-food and water/wastewater sectors. There are multiple benefits to
this approach: local wastewater management reduces the economic costs and carbon emissions associated with
tankering and/or conventional treatment, demand on conventional wastewater treatment plants is reduced or
eradicated, and the nutrients in the wastewater are recycled to fertilise the SRC willow plantation with potential
biomass yield benefits. This type of system fits within the concept of the ‘circular economy’, the goals of which can
be broadly described as keeping resources in use for as long as possible, obtaining the optimum value from
resources while in use, and recovering and regenerating resources at the end of each cycle. However, while the idea
of the circular economy tells a positive story, experience in the biofuels arena has highlighted the importance of
thoroughly analysing systems in order to properly assess net impacts.

Presenter:  Beatrice . M. SMYTH, Queen’s University Belfast, School of Mechanical & Aerospace Engineering,
Belfast, UNITED KINGDOM

Presenter's biography:

Beatrice's research is focused on the production and use of biomass and biogas as a renewable fuel. Specific areas
of work include analysis and optimisation of energy pathways, resource quantification and mapping, energy and
carbon life cycle analyses, land use change and economic assessment.
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Biogas Production in Integrated 1st and 2nd Generation Sugarcane Biorefineries: Energy and Economic
Prospects

Short introductive summary:

Anaerobic digestion (AD) of vinasse can provide environmental suitability while improving the energy balance of
sugarcane biorefineries through biogas use. Energy recovery through AD should also provide more incentives for
2nd generation (2G) ethanol production. Bagasse from 1st generation (1G) ethanol production is currently burned in
boilers for combined heat and power generation to supply the sugarcane mill energy demand. Energy from biogas
could supply part of such energy, releasing part of bagasse for 2G ethanol production. This work showed that is
possible to use bagasse exclusively for 2G ethanol production when integrating an upgraded AD unit for the
treatment of 1G2G vinasse. The efficiency of AD process was a critical parameter for the economic viability of an
integrated 1G2G sugarcane biorefinery, but the technological level of 2G ethanol production was even more
decisive: the prohibitive operational costs of current technologies make the 1G2G sugarcane mill with AD unit an
unfeasible business. This work evidenced a profitable opportunity within bioenergy sector, highlighting the need of
further R&D on lignocellulosic ethanol production and the AD of its waste

Presenter:  Bruna MORAES, University of Campinas, Interdisciplinary Center of Energy Planning - NIPE,
Campinas, BRAZIL

Presenter's biography:

Degree in Food Engineering (2007), MA and PhD in Hydraulic Engineering and Sanitation (2009 and 2012) -
University of S8o Paulo. Post-docNational Laboratory of Science and Technology of Bioethanol and University of
Southern Denmark (2012-2016). Researcher in Bioenergy - NIPE (2016-current).
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The Effect of Sustainable Intensification on Crop Residue Energy Potentials

Short introductive summary:

The use of agricultural residues for energy purposes is seen as increasingly appealing due to its potential to
contribute to climate change mitigation without jeopardizing food security. However, the attainable energy potentials
and their associated contribution to climate change mitigation may be constrained by other socio-economic or
environmental concerns. Sustainable intensification (SI) measures can increase energy potentials while enhancing
the socio-economic and environmental sustainability of agro-ecosystems. We explore the effect of S| measures (e.qg.
varieties with enhanced crop-to-residue ratios, precision fertilization, precision residue removal) on the theoretical,
technical, environmental, socio-economic, sustainable, and implementation potentials of crop residues. Our study
presents a novel methodology for the spatially and temporally explicit quantification of crop residue potentials
combining stakeholder interviews, agro-ecosystem modelling and economic modelling. Results indicate that Sl, via
location and land-use specific management practices, can play a significant role in increasing potentials while
respecting socio-economic and environmental constraints.

Presenter:  loanna MOURATIADOU, Utrecht University, Copernicus Institute of Sustainable Development,
Utrecht, THE NETHERLANDS

Presenter's biography:

loanna Mouratiadou is a senior researcher at the Energy and Resources group of the Copernicus Institute of
Sustainable Development (Utrecht University), working on the assessment of sustainable intensification options of
integrated agricultural production of food and non-food products.
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Design and Analysis of Upscaled Twostage Biomass Gasifiers

Short introductive summary:

The TwoStage biomass gasification process is a state-of-the-art gasifier and has been developed for many years at
the Technical University of Denmark. Because of some central shortcomings including scalability and flexibility,
efforts are now being made to develop the product and allow upscalings in the order of 10-100MWth and increased
fuel and air/oxygen flexibility. By applying the principles of: 1) separate pyrolysis and gasification, 2) high internal tar
conversion and 3) effective heat integration, it is expected that large-scale systems with very high efficiencies
capable of generating gas with very low tar concentrations can be robustly designed. Via extensive product
development work, the gasification concept has been re-designed and re-evaluated in order to match future
capacities and applications.

Presenter:  Rasmus @stergaard GADSBgLL, Technical University of Denmark, Chemical Engineering Dpt.,
Roskilde, DENMARK

Presenter's biography:
With the basis of a mechanical engineering and sustainable energy degree, the author has now been working 3
years as a PhD student within thermodynamic biomass gasification design and the coupling to solid oxide cells.
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Biogas Production from Biological Methanation of Syngas

Short introductive summary:

Biogas production for biomethane vehicle fuel is a highly potential source to meet transport fuel demand and give a
significant contribution to the Swedish target: Free fossil fuel traffic by 2030. At present the biogas market is limited
by the amount of available organic waste. To overcome this issue, biomass could either be gasified into syngas and
then synthesized into bio-SNG through catalytic methanation, or biomass gasification could be integrated into the
biogas system to produce methane through biological methanation. Biomass gasification integrated in biological
methanation is a relatively new idea and technology. Syngas conversion to methane by anaerobic cultures is
practically unexplored, and few reports are available on this subject. Nevertheless, the pathway has been receiving
intensive attractions and R&D recent years, and have been commercialized very well based on fossil fuels. For this
purpose, a novel pathway by integrating biomass gasification into biogas system is studied in detail. This paper
reviews the whole process from integration of biomass gasification into the biogas system to methane production
through biological methanation: Biomass gasific

Presenter:  Kristina GORANSSON, Mid Sweden University, Department of Chemical Engineering, Sundsvall,
SWEDEN

Presenter's biography:
Kristina Goransson is a Dr. in Chemical Engineering, and her research area is tar-and-methane reforming - in which
the impact of catalytic bed material and internal reforming on the synthesis gas quality is studied in detail.
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Entrained Flow Gasification of Biomass in a Pilot-Scale Test Rig: Load- and Fuel-Flexible Operations and
Applications

Short introductive summary:

Entrained flow gasification of biomass is investigated in a pilot-scale test rig. Flexible swirl burners are used to
investigate and optimize the flame and gasification behavior depending on different fuel composition (e.g. volatile
matter) and load flexibility. Specific case studies are applied for air-blown entrained flow gasification with gas engine
for heat and power production in different parts of the world to find suitable application scenarios.

presenter:  Philipp JOHNE, Technical University of Munich, Institute for Energy Systems,, Muenchen,
GERMANY

Presenter's biography:

2010 - 2014 B.Sc. in Chemical Engineering at Technical University of Munich

2013 - 2016 M.Sc. in Chemical Engineering at Technical University of Munich

since 2016 Ph.D. Student at Institute for Energy Systems at Technical University of Munich
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Tar Reduction in Producer Gas by Use of Oxygen Transport Membranes

Short introductive summary:

Oxigen transport membranes are directly integrated into the producer gas stream of a Low Temperature Circulating
Fluidized Bed gasifier for the partial oxidation of tar. The oxygen transport membranes are mixed ionic-electronic
conducting membranes producing pure O2 at high operation temperatures (usually 700°C) using the oxygen partial
pressure difference across the membrane as driving force.

Presenter:  Maria PUIG-ARNAVAT, Technical University of Denmark, Chemical Engineering Dpt., Roskilde,
DENMARK

Presenter's biography:

Researcher at DTU specialized in biomass pretreatment and pellet production for power plants, thermal gasification
of biomass, modelling of thermal energy systems, integration of ceramic oxygen membranes in biomass gasification
plants, cogeneration and trigeneration.
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Robust Instrumentation and Control Systems for Gasification of Biomass

Short introductive summary:

A small downdraft gasifier has been fabricated at the University of Glasgow to act as a test-bed to allow the
development and testing of tar detection and control systems and downstream gas cleaning processes. The work on
the instrumentation and control is reported in the present study. The Gasifier Control Unit (GCU) is implemented in
Arduino (Mega ADK (2560) board, 16MHz clock speed) as an open source platform for monitoring gasification
parameters to inform the feedback control loop to optimize the gasification process and efficiency. Monitored
parameters include temperature, pressure, mass flow and biomass weight

Presenter:  Prashant KAMBLE, University of Glasgow, School of Engineering, Glasgow, UNITED KINGDOM

Presenter's biography:

| an enthusiastic, hardworking and ambitious Ph.D. researchers in Mechanical Engineering at the University of
Glasgow. | am working as demonstrater for Demonstrated practical experiments, including briefing, debriefing, and
marking of assessed experiments for undergraduate students.
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Renewable chemicals from biomass, 3BO.11 20

Bisphenol Replacements from Lignin: on the Intersection of Renewability, Safety, and Functionality

Short introductive summary:

Novel lignin depolymerisation products such as 4-n-propylguaiacol and -syringol are suitable to design renewable,
safe(r), and functional bisphenol replacements.

Presenter:  Steven-Friso KOELEWIJN, KU Leuven, Leuven, BELGIUM

Presenter's biography:

Steven-Friso Koelewijn obtained his MSc degree in Bioscience Engineering (Catalytic Technology) at KU Leuven
(Belgium) in 2013. He is currently in the progress of finishing his PhD degree at the Centre for Surface Chemistry
and Catalysis under the guidance of Prof. Bert F. Sels.
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Sustainable Production of Itaconic Acid Using Lignocellulosic Biomass as Carbon Source

Short introductive summary:

The increasing concern on sustainability, environmental conservation and energy shortage drives the search for
viable, renewable and environmental friendly alternatives to replace fossil resources in the production of valuable
chemicals. Companies all over the world have to meet not only the market demand, but also the biosustainability of
their processes and this is the key to make itaconic acid (IA) a real building block platform chemical, starting
replacement of oil-based polymers. 1A is considered as the cleanest alternative to petroleum-based acrylic acid and
can also be used as a co-monomer in the production of some polymers with a wide range of applications in several
sectors. Currently, this acid is produced from pure glucose by fermentation with the fungus Aspergillus terreus.
However, due to the high cost of glucose

and the growing market of IA, the search for alternative carbon sources have been encouraged. The purpose of this
work was to evaluate the potential of lignocellulosic biomass to serve as a low-cost source of sugars (mainly glucose
and xylose) for the production of IA.

Presenter:  Solange MUSSATTO, Technical University of Denmark, Novo Nordisk Foundation Center for
Biosustainability, Kongens Lyngby, DENMARK

Presenter's biography:

Solange Mussatto is Head of Research Group at the Technical University of Denmark. She has 20 years of
experience in the areas of Biorefinery and Bioeconomy including Pretreatment and Fermentation of Biomass,
Development of Innovative and Sustainable Process Technologies and new bio-based products.
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Renewable chemicals from biomass, 3BO.11 20

Polyesters and -Amides from Wood: Sugar Conversion to Furan Dicarboxylic Acid And to Muconic Acid
Short introductive summary:
The total world consumption of polyethylene terephthalic acid (PET) polymers was over 50 million tonnes 2015. Most
of this is petroleum based. European Bioplastics has estimated that the overall bio-plastics capacity will grow from
1.7 million tonnes 2014 to 7.85 million tonnes 2019. Most of the growth will come from Bio-PET30. Furan
dicarboxylic acid (FDCA) based polyethylene furanoate (PEF) polymers offer bio-based alternative to petroleum
based PET polymers. They show 50-60 % lower carbon footprint and better or similar properties compared to PET
polymers. PEF polymers have been shown to have 6 times better oxygen barrier, 2 times better CO2 barrier and 2
times better H20 barrier compared to PET polymers.

VTT has developed patented technology to produce FDCA from aldaric acids.1-3 The technology is based on
commercial heterogeneous catalysts. Batch and continuous processes can be used. Aldaric acids can be produced
from pectin or glucose by oxidation.

Presenter:  Mona ARNOLD, VTT Technical Research Centre of Finland, VTT, FINLAND
Presenter's biography:
Mona Arnold, Business development manager (Tech Lic. and MBA) has a long experience in developing
environmental technologies. Her current work at VTT relates to creating and commercialising innovations for
sustainable chemistry and circular economy
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Why Polyphenols Present in Spent Coffee Grounds Inhibit the Growth of Bacteria Producing
Polyhydroxyalkanoates?

Short introductive summary:

Our study aims to suggest detoxification methodology, which would enable to extract phenolic compounds from
spent coffee grounds (SCG) hydrolysates to produce inhibitor-free hydrolysates. SCG arises as waste products
through the production of instant coffee and coffee brewing. SCG contains oil and lignocellulosic phases, which can
be used as carbon substrates for bacteria producing polyhydroxyalkanoates (PHA). Fermentable sugars are
transformed from SCG via chemical hydrolysis. However, hydrolysates contain also phenolic compounds, which are
toxic for PHA’ producing bacteria and partially or completely inhibit their growth. On the other side, coffee
polyphenols can be used as antioxidants and antimicrobial agents in many applications. Our results showed that the
multi-stepped extractions’ methodology enabled to extract phenolic compounds with high antibacterial activity and
produce inhibitor-free hydrolysates from which PHA producing bacteria may profit. This work was funded through the
project SoMoPro (6SA18032) with funding from the European Union’s Horizon 2020 research and innovation
programme under the Marie Sklodowska-Curie and the South Moravian Region (No 66586).

Presenter:  Adriana KOVALCIK, Brno University of Technology, Department of Food Chemistry and
Biotechnology, Brno, CZECH REPUBLIC

Presenter's biography:
Adriana Kovalcik (previous name Gregorova) completed her habilitation in Macromolecular Chemistry and

Technology at Graz University of Technology in 2015. In 2017 she has moved to Brno University of Technology as

an Invited Researcher due to the receiving of the award Marie Sklodowska-Curie Fellow.
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On the way to industrial biorefineries, 1BO.12 19
Crude Tall Oil-Based Renewable Diesel Reduces CO2 and Tailpipe Emissions Significantly
Short introductive summary:
The UPM has tarted to produce crude tall oil based biofuels (diesel and naphtha) at the start of 2015. During the past
2 years UPM'’s renewable diesel fuel has been tested by various test facilities. These tests include engine and
vehicle testing in laboratory condition as well as year long fleet tests. This paper gathers the conclusions from all of
these tests.
Presenter:  Ville VAUHKONEN, UPM, Biofuels, Lappeenranta, FINLAND
Presenter's biography:
Ville Vauhkonen works as a senior technical product specialist at the UPM Biofuels. His responsibility area at the
UPM Biofuels is to support the marketing and sales in technical details concerning the fuel products UPM is
producing.
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Bringing Cellulosic Ethanol to Scale

Short introductive summary:

Clariant’s Group Biotechnology has developed the sunliquid process which uses enzymatic hydrolysis followed by
fermentation to efficiently and sustainably produce cellulosic ethanol from agricultural residues such as wheat straw,
corn stover or sugarcane bagasse. Clariant has been operating Germany’s largest cellulosic ethanol plant in
Straubing since 2012. In September 2017, Clariant signed its first license agreement on the sunliquid technology for
a commercial cellulosic ethanol plant with a production capacity of 50,000 tons.

presenter:  Paolo CORVO, Clariant, Head of Sales & Marketing Biofuel & Derivates, Munich, GERMANY

Presenter's biography:

Paolo joined Clariant, a Swiss specialty chemicals company, in 2012. As Head of Business Development he
oversees the out-licensing of cellulosic ethanol and sugar production plants. Beforehand he worked as Business
Development Manager for Biofuels Partners and as Internal Auditor and BD Manager for Aon Insurance. Paolo
graduated from the Politecnico di Milano with a degree in Management and Production Engineering in 2000.
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The Development and Commercialisation Of Nova Pangaea Technologies’ Refnova Process for the
Continuous Fractionation of Lignocellulosic Biomass to Sugars and Chemical Precursors

Short introductive summary:

There is acute global interest in the development both of economically viable cellulosic biofuels, not using food
feedstocks, and also for the establishment of new cellulosic value chains for chemicals and pharmaceuticals. In this
paper Nova Pangaea Technologies (NPT) describes the chemistry and advanced current state of development and
scale demonstration of its uniqgue Refnova™ process addressing this issue, which is now close to commercialisation.
A continuous process using only physical and thermochemical steps, so no costly bio-actives or batch processing,
this representa an exciting "third generation" approach to biorefineries.

Presenter:  Barry HEDLEY, Nova Pangaea Technologies Limited, Gonville & Caius College, Cambridge
University, Middlesbrough TS10 4RG, UNITED KINGDOM

Presenter's biography:

Former Director of Boston Consulting Group in London; later established strategy consulting firm Braxton Associates
and subsequently sold it to Deloitte remaining as global CEO and building it to 1000 consultants in 23 locations
worldwide. Chemical Engineer and Fellow at Caius College, Cambridge
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Bioforever

Short introductive summary:

14 European companies will demonstrate the feasibility of a commercial scale biorefinery in Europe, using LC
feedstock and producing chemical building blocks in the BBI JU funded BIOFOREVER project www.bioforever.eu

Presenter:  Anton ROBEK, Bio Refinery Development, Brunssum, THE NETHERLANDS

Presenter's biography:

Studied environmental sciences at WUR. Worked for almost 30 years at Royal DSM in various business positions.
Last responsibility within DSM was VP of DSM Bio-based Products and Services, a.o. responsible for Reverdia
(production of succinic acid) and POET-DSM (production of cellulosic ethanol).
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Bio-Plastics From Lignin is a Key Enabler of a Biorefinery Implementation
Short introductive summary:
Biorefineries promise to participate in the future sustainable economy through production of multiple products made
from perennial biomass. In order to be commercially viable, biorefineries must develop products for multiple markets
with sufficient size and value. A consortium of private companies and public research institutes led by the University
of Minnesota Natural Resources Research Institute is addressing this need by developing and commercializing
solvent fractionated lignin to polymeric products for markets in the durable goods and construction sectors. The
lignin produced in this process produces superior polymeric products in terms of mechanical performance and
olfactory response, compared with pulp mill lignin. Developing this market sector will offset production costs of
cellulosic sugars to make them viable for production of fuel ethanol. The consortium is undertaking a pilot study that
will generate process variables, and purity and performance data for the lignin-based bioplastics and cellulosic
biofuel production for use in a detailed economic analysis and subsequent commercialization at a deployable cost.
Presenter:  Eric SINGSAAS, University of Minnesota, Natural Resources Research Institute, Duluth, USA
Presenter's biography:
Eric Singsaas is Wood Products and Bioeconomy director at the Natural Resources Research Institute since
January 2016. He previously was founder of the Wisconsin Institute for Sustainable Technology and professor of
biology at the University of Wisconsin Stevens Point.
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Operational Experience an a Pilot Scale Green Biorefinery, Extracting and Separating Leaf Protein
Concentrate for Production of Animal Feed

Short introductive summary:

A growing global demand for meat protein and increasing European protein dependency on imported soybean meal,
has in recent years triggered high interests in new production systems for alternative proteins for food and feed.
Agricultural cultivation of grass and legumes are highly efficient and competitive protein production systems, utilizing
the entire season for biomass production and reaching up to 2-3 ton protein/ha/yr. We have at Aarhus University
developed and operated a green biorefinery pilot plant separating fresh forage biomass into a fibrous pulp and a
press-juice, from where soluble protein is precipitated and recovered as protein concentrate. The pilot plant is a
platform for optimization, development, process upscaling, and production of products for animal feed trials. The
pilot plant operation during the season 2017 resulted in improved input capacities, increased protein fractionation of
20% more protein into the juice by double pressing, observation of a large span of separation efficiencies depending
on precipitation method, and a preliminary improved yield of leaf protein concentrate reaching at least 12% DM.

Presenter:  Morten AMBYE-JENSEN, Aarhus Universitet, Department of Engineering, Aarhus N, DENMARK

Presenter's biography:

Engineer in biotechnology and Ph.D. within biorefinery technology and biomass pretreatment
Research topics:

Extraction and separation of protein from green biomass for feed and food.

Biochemicals from lignocellulosic biomass

Upscaling and process design of pilot/demonstration scale biorefining.
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BlOrescue: Getting High Added Value Products from Mushroom Compost

Short introductive summary:

Spent mushroom compost is the residual compost waste generated by the mushroom production industry. Annually
3 million tons of this residue are generated in Europe resulting in disposal costs of 150 million Euro. The BlOrescue
project aims to develop an innovative biorefinery strategy to valorise this promising source of biomass together with
other underutilised lignocellulosic feedstocks. This presentation will show the results obtained during the first half of
BlOrescue project.

Presenter:  Ines DEL CAMPO, CENER, Biomass Energy Dpt., Sarriguren, SPAIN

Presenter's biography:

Ms Inés del Campo has a Msc in Chemical Engineer. Since 2002 she has been working in CENER Biomass
Department as a Biomass Senior Researcher in Biomass Evaluation and Assessment and Biofuel Production
projects. She worked before in CIEMAT Liquid Biofuels Group.
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Liquefied Biomass - A Feedstock for Adhesives and Polyurethanes, a Source of Nanocellulose and a Fuel
for Gas Turbine

Short introductive summary:

Assoc.prof.dr. Matjaz Kunaver finished his MSc at the University of Leeds UK in 1991 and has received his PhD
degree in 1998 at the University of Leeds UK. He is a senior scientist — researcher at the National Institute of
Chemistry, Laboratory for Polymer Chemistry and Technology, Ljubljana, Slovenia and assistant professor at the
University of Ljubljana and Polymer Technology faculty. His main fields of research are the utilization of biomass as
a feedstock for polymer synthesis and nowadays production of nanocellulose. He has published more than 50
original scientific papers and 6 patents. He is a member of editorial board of several scientific journals.

Presenter:  Matjaz KUNAVER, National Institute of Chemistry, Polymer Chemistry and Technology Dpt.,
Ljubljana, SLOVENIA REPUBLIC

Presenter's biography:

Prof. Matjaz Kunaver finished his MSc at the University of Leeds UK in 1991 and has received his PhD degree in
1998 at the University of Leeds UK. He is a senior scientist — researcher at the National Institute of Chemistry,
Laboratory for Polymer Chemistry and Technology, Ljubljana, Slovenia
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Green Residues - A Promising Feedstock for Green Biorefineries? New Findings from the German Smibio
Case Study.

Short introductive summary:

Large-scale biorefineries require high capital costs and often there are barriers for sustainable biomass supply and
distribution. Recently, operators of large-scale biorefineries ran into economic problems, bringing this business
model into discussions.

Within the SMIBIO Project, the technical-economic and environmental viability of small-scale integrated biorefinery
units capable of processing different kinds of biomass is investigated. The feedstock shall be produced in short
radius catchment areas of rural and small urban environments.

The results of the German case study, in which residual grass is used as feedstock for a green biorefinery, will be
presented. The concept will be analysed to see if this can be a truly sustainable solution, considering chances and
challenges of it.

Presenter:  Ingo BALL, WIP Renewable Energies, Unit Bioenergy & Bioeconomy, Munich, GERMANY

Presenter's biography:
Ingo Ball works as Project Manager at WIP Renewable Energies in the Biomass Department. He holds two degrees:
Dipl. Sports Economist and B.Sc. Management of Renewable Energies.
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Pre-Treatment of Lignocellulosic Biomass Using Cavitation for Enhancing Biogas Yield

Short introductive summary:

Biogas production is one of the most mature area in the field of biofuels. Although anaerobic digestion (AD) has
been historically used to treat wastewater and organic fraction of municipal solid wastes, this technology has now
been extended to treat agricultural wastes. Several pre-treatment technologies have been reported for AD feed
streams. Some of the most commonly used pre-treatment methods include size reduction by chopping and milling,
steam explosion, acid/alkali hydrolysis and enzymatic/microbial processes which improve the availability of the
pentose and hexose polymers in suspension. This will in turn increase the production rate and yields of biogas.
These methods mentioned are expensive, energy consuming, slow or environmentally unfavourable. In this work, we
report a relatively new pre-treatment method using cavitation. Ultrasonication is one of the methods to generate
cavitation. The cavitation would lead to delignification, increase in particle surface area and reduced degree of
polymerisation of each fraction of lignocellulosic biomass leading to a positive impact on biogas production during
AD.

Presenter:  Sanjay NAGARAJAN, Queen's University Belfast, School of Chemistry and Chemical Engineering,
Belfast, UNITED KINGDOM

Presenter's biography:

Research fellow working on the pretreatment of biomass for biogas production. Previous experience on food
waste-biogas production, leach bed reactor design for biogas production, cellulose photocatalysis for fermentable
sugar production & photocatalytic reactor design for cellulose photocatalysis.
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A Novel Closed-Circuit Circulation System about Integrated Ethanol-Methane Fermentation Process Based
on the Subcritical Water Pretreatment of Corn Stover

Short introductive summary:

To fully reutilize wastewater, a novel closed-circuit ]Jcirculation system of integrated ethanol-methane fermentation
process was established, which was the first time for circulation of wastewater produced in second-generation
bioethanol process in which subcritical water was used as pretreatment technology. 20 recycling batches were
performed to investigate the availability of the process. It was indicated that the pH of recycling liquid decreased with
cycle numbers increasing, which led to the constantly enhancement of the efficiency of pretreatment as
approximately 60% hemicellulose and 50% lignin degradation as well as more than 80% cellulose reserved.
Meanwhile, the performance of both ethanol (2.76 to 6.94 g/L) and methane (382.56 to 2631.24 mL/L) fermentation
trended to be stable or self-improved. Furthermore, the variety of microbial community and other processes showed
intimate correlation with recycling liquid physiochemical properties. It was promising to apply the system in bioenergy
industries to fully reutilize of the wastewater.

Presenter:  Xin LU, Northwest A&F University, College of Food Science and Engineering, Yangling, P.R.
CHINA

Presenter's biography:

Ph.D of Jiangnan University, China. Postdoctor of Kyoto University, Japan. Supervise 7 doctoral candidates, 10
master candidates, 1 foreign student. The research group is committed to the use of fermentation engineering theory
and technology to solve the problems .
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Combined Production of Polyhydroxyalkanoates (Pha) and 1,3-Propanediol from Crude Glycerol

Short introductive summary:

Crude glycerol is an abundant by-product of the biodiesel industry which can be fermented into volatile fatty acids
(VFA) and 1,3-propanediol (1,3-PDO). In the present study, selective conversion of VFA into PHA was achieved in
mixed microbial cultures, and 1,3-PDO remained unconsumed. High PHA yields and 1,3-PDO recoveries were
achieved.

Presenter:  Anna BURNIOL-FIGOLS, Technical University of Denmark, Chemical and Biochemical
Engineering, Lyngby, DENMARK

Presenter's biography:

- Bachelor in Biotechnology (Barcelona, Spain)

- 2 years in microbial analysis of microbial communities of bioprocesses (IRTA, Barcelona)

- Master in Sustainable Biotechnology (AAU; Denmark)

- Research Assistant (DTU, Denmark) for 2 years and currently phD on production of PHA from crude glycerol.
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Cener’s Second Generation Biofuels Center: a Key Biofuel Research Infrastructure for Sharing Knowledge

Short introductive summary:

CENER takes part of BRISK2 project funded by European Horizon 2020. It aims to improve the success of biofuels
implementation by: (i) helping to consolidate bioenergy expertise & knowledge; (ii) provide opportunities for
international collaboration; (iii) foster a culture of co-operation and (iv) lead to new bioenergy research activities
across Europe.The activities that will be developed along the 5 years of the project will include: joint research
activities related to biofuels, bioenergy carriers and biorefinery processes multiscale improvement, optimisation and
benchmarking, networking activities within all project consortium and provide transnational access (TA) for funding
researchers (from institutions not being part of the project consortium) to access to its facilities. More specifically, at
CENER'’s pilot plant TA is offered for the following test rigs: peleting plant, torrefaction pilot plant, gasification unit,
prototype pilot plant for biochemical conversion andpilot plant for biochemical processes. This presentation will
include updated information about CENER’s activities at BRISK2 Project.

Presenter:  Ines DEL CAMPO, CENER, Biomass Energy Dpt., Sarriguren, SPAIN

Presenter's biography:

Ms Inés del Campo has a Msc in Chemical Engineer. Since 2002 she has been working in CENER Biomass
Department as a Biomass Senior Researcher in Biomass Evaluation and Assessment and Biofuel Production
projects. She worked before in CIEMAT Liquid Biofuels Group.
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Techno-Economic Evaluation of a New Biomass-to-Liquid Process Concept for Reduced Biofuel
Production Cost

Short introductive summary:

Within the COMSYN project (Compact Gasficiation and Synthesis process for Transport fuels), a techno-economic
assessment with a standardized methodology for cost estimation is applied to assess a new Biomass-to-Liquid
process concept. The developped concept aims to reduce biofuel production cost up to 35 % compared to
alternative routes. Several configurations of the process are considered, which are evaluated and compared, to
determine the key processes which enable highest energy efficiency and economic cost savings potentials. Their
results will be presented in the paper.

Presenter:  Z0€ BEALU, German Aerospace Centre (DLR), Stuttgart, GERMANY

Presenter's biography:

| studied Mechanical Engineering both in Germany and France and | am currently doing a PhD on economic and
ecological evaluation and development of processes for the generation of synthetic hydrocarbons from biomass and
power at the German Aerospace Center (DLR) since May, 2017.
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Syngas Fermentation - A Biotechnological Way to Utilize Synthesis Gas

Short introductive summary:

The purpose of this work is to present the opportunities and challenges of synthesis gas fermentation, a
biotechnological process in which gas mixtures of H2, CO and CO2 are converted to fuels and chemicals. An
overview of the developments and advancements in research will be given.

Fermentation of synthesis gas with anaerobic bacteria acting as a biocatalyst is an attractive process for the
production of fuels and chemicals. Possible substrate sources are reformed biogas or gasification of wastes,
residues from agriculture and forestry. An alternative new approach for gas supply is water and/or CO2 electrolysis,
using overload renewable electricity. A known bottleneck in gas fermentation is gas-liquid mass transfer of low
soluble gas components like H2 and CO. To increase fermentation efficiency, different approaches are currently
under investigation. These include for example reactor design issues with regard to mass transfer enhancement, as
well as research activities in the area of genetic engineering.

Presenter:  Ina Katharina STOLL, Karlsruhe Institute of Technology, IKFT Dpt., Eggenstein-Leopoldshafen,
GERMANY

Presenter's biography:

Bachelor of Science 2013
Master of Science 2016
Chemical Engineering

Karlsruhe Institute of Technology

since October 2016
PhD student at KIT
Institute of Catalysis Research and Technology

Investigation of the fermentation of synthesis gas at elevated pressure
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Techno-Economic Assessment of an Algae-Based Biorefinery

Short introductive summary:

Microalgae have received increased interest as a biofuel and chemical feedstock in response to the uprising energy
crisis, climate change and depletion of natural sources.

The purpose of this work is to investigate the technical design and economic viability of a Nannochloropsis, and
Isochrysis microalgae biorefinery based on non-catalytic/catalytic pyrolysis and hydrotreating to convert 2,000 dry
t/day of microalgae into drop-in fuels.

Presenter:  Giuseppe BAGNATO, Heriot Watt University, Edinburgh, UNITED KINGDOM

Presenter's biography:

In 2014 | obtained a MEng in Chemical Engineering at University of Calabria (Italy) in collaboration with the Institute
on Membrane Technology of the Italian National Research Council (ITM-CNR).Currently, | started a PhD with the
aim to integrate catalytic membrane reactors in bio-refineries.
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A Review on the Biorefinery Options under Research in Europe: Market Study of Potential Products,
Technology TRLs and Research Infrastructures

Short introductive summary:

Within the project BRISK2 (funded by Horizon 2020, Grant Agreement Number 731101), different pathways are
explored towards the conversion of multiple feedstock types into valuable products that can replace materials and
energy from fossil refineries. When taken as a unity, the links can be combined in a variety of cascade processes,
capable of supplying a wide range of energy vectors and high-added value chemicals. In more detail, several
biogenic feedstock classes (i.e., lignocellulosic biomass, agricultural wastes, municipal and industrial wastes, algae
biomass, residues) are linked with bioproducts (such as, methanol, ethanol, butanol, hydrocarbons, oils,
dimethyl-ether) via two major pathways, based on thermal and biological conversion technologies. It is anticipated
that the development of BRISK2-biorefineries will lead to the full exploitation of biomass, higher conversion
efficiencies, new technologies and co-products. As a result, opportunities will inevitably arise for the European
bio-economy, by giving access in existing and opening new markets for advanced biorefinery products.

Presenter:  Kyriakos PANOPOULOS, Centre For Research & Technology Hellas, Chemical Process & Energy
Resources Institute, Thessaloniki, GREECE

Presenter's biography:

Dr. Kyriakos D. Panopoulos is currently a researcher Centre for Research and Technology Hellas/ Chemical
Process and Energy Resources Institut. He currently leads a research group on the fields of gasification and biofuel
production.
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An Environmental Assessment of Biorefining of Rubber Dandelion to Rubber and Bioplastic

Short introductive summary:

DRIVE4EU - ‘Dandelion Rubber and Inulin Valorization and Exploitation for Europe’ aims at the development and
demonstration of the production chain of natural rubber and inulin from Rubber dandelions (Taraxacum koksaghyz,
TKS). Within the project an environmental assessment using the methodology of Life Cycle Assessment (LCA) is
performed. The aim is to identify, quantify and assess the most important environmental impacts and benefits of
rubber and inulin from Rubber dandelion based on the whole value chain. Within the LCA different cases are
modelled by defining the system boundaries, the DRIVE4EU production chain and relevant reference systems,
providing the same main products and co-products and using the same area of land as the Rubber dandelion
system. The LCA within DRIVE4EU provides information about the environmental sustainability of the DRIVE4EU
process chain (natural rubber and bioplastic produced from inulin) in comparison to the substituted reference system
(natural rubber from rubber trees and plastic from fossil resources).

Presenter:  Gerfried JUNGMEIER, Joanneum Research Centre, Research Centre for Climate, Energy and
Environment, Graz, AUSTRIA

Presenter's biography:

Highlights of professional experiences:

- life cycle assessment of bioenergy for transport, electricity, heat and biorefineries

- greenhouse gas assessment of products and services

- sustainability assessment and future scenarios for transportation fuels of the future jV
biofuels, e-mobility and hydrogen

- Austrian Representative in activities of the International Energy Agency (IEA) on
"Bioenergy", "Hybrid and Electric Vehicle (HEV)" and "Alternative Motor Fuels (AMF)"
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Biorefineries: assessments and innovative technologies, 3BV.5 POSTER AREA

Process Design, Simulation and Technoeconomical Assessment of a Biorefinery Utilizing Saccharina
Japonica Macroalgae

Short introductive summary:

This study show the process design concept and techno-economical assessment of an industrial scale brown
seaweed based bio-refinery, which utilizes both bio-conversion and thermal conversion pathways.

Presenter:  Boris BRIGLJEVIC, Pukyong National University, Chemical Engineering department, Busan,
REPUBLIC OF KOREA

Presenter's biography:

Senior researcher and PhD candidate in chemical engineering with a focus on bio-refinery process design and
simulation at (March 2015-August 2018 expected). MSc in Materials for Sustainable and Renewable Energies,
Heriot-Watt University, Edinburgh, UK.
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Biochar Application on the Energy Grass Giant Reed: Yield and Nitrogen Uptake

Short introductive summary:

Several studies indicated that biochar generally exerts positive impact on soil water retention, biomass yield, and
carbon sequestration. Whilst the effect of biochar was investigated in many crops, no studies are available in the
literature regarding biochar application on the energy grass giant reed (Arundo donax L.). Since giant reed
demonstrated inherent ability in accruing soil carbon stock, up to deep soil layers, the disposal of biochar has the
potential to strengthen the soil carbon sequestration of this energy crop. However, the effect of biochar on yield and
nitrogen uptake of this species is not well understood. Therefore, our study fills a gap knowledge on this promising
energy grass.

Presenter:  Enrico CEOTTO, CREA- Council for Agricultural Research and Economics, Research Centre for
Agriculture and Environment, Bologna, ITALY

Presenter's biography:

Enrico Ceotto is Senior Researcher Agronomist at the Research Center Agriculture and Environment, located in
Bologna, Northern Italy. Currently, his research activity is focused on perennial energy crops and their ecosystem
services. E-mail address: enrico.ceotto@crea.gov.it.
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Environmental Impacts and Economic Performance of Major Oil Crops in Italy

Short introductive summary:

The promotion of the use of biofuels for transport is one of the main objectives of the European Union (EU) energy
policy of recent years, in order to reduce greenhouse gas (GHG) emissions, diversify fuel supply sources, and
decrease dependency on fossil fuels. Vegetable oil is the main raw material used to produce biodiesel. Sunflower
and rapeseed are the most important oil crops cultivated in Italy, and their areas are expected to grow over the next
years. Over the whole biodiesel supply chain, the cultivation represent the highest negative environmental impact
both for sunflower and rapeseed. Besides considering the environmental impact, crop production should also be
assessed from an economic perspective. Eco-efficiency is a measure of sustainability that directly links
environmental impact with economic performance.This study aims to assess both the environmental performance of
sunflower and oilseed rape using the Life Cycle Assessment method, and their economic return using the
eco-efficency method, identifing what is necessary to jointly minimize their environmental impact and maximize their
economic value.

Presenter:  Alessandro SUARDI, CREA- Council for Agricultural Research and Economics, Centro di ricerca
Ingegneria e Trasformazioni Agroalimentari, Monterotondo RM, ITALY

Presenter's biography:

Temporary Research Associate at CREA-ING
Field of research:

- Agricultural mechanization

- Energy crops

- Life Cycle Assessment
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Impact of Wood Pellet Demand on Biodiversity in the Southeastern US

Short introductive summary:

Increasing use of pulp wood trees for wood pellet production and subsequent land use changes are expected to
impact biodiversity in the southeastern US. A spatially explicit analysis identified hotspots of potential impacts on
total, threatened and endemic species richness through the combination of species habitat data and land use
projections under different pellet demand scenarios up to 2030. Both positive and negative impacts of increasing
wood pellet demand on species richness were expected to be most pronounced in coastal parts of Alabama,
Mississippi and South Carolina, due to expansion of pine plantation area and regeneration of natural forest.

presenter:  Anna DUDEN, Utrecht University, Copernicus Institute of Sustainable Development, Utrecht, THE
NETHERLANDS

Presenter's biography:
Anna Duden is a PhD student at the Copernicus Institute, Utrecht University, studying the environmental impacts of
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Life Cycle Assessment (LCA) of the Thermochemical Conversion of Biomass for the Production of Fuel,
Electricity and Heat

Short introductive summary:

In order to reduce greenhouse gas emissions and fossil fuel consumption, biomass is increasingly considered as
raw material for alternative fuel production. While 1st generation biofuels compete with food production for resources
and arable land, 2nd generation biofuels, based on lignocellulosic biomass residues, avoid this competition. In this
paper, the thermochemical conversion of cereal straw to fuel, electricity and heat Biolig® process chain) is analysed
from an ecological point of view.

Presenter:  Martina HAASE, Karlsruhe Institute of Technology, ITAS, KARLSRUHE, GERMANY

Presenter's biography:

Dr. Martina Haase has a University degree in environmental sciences and a doctoral degree in economics. As
scientific staff at KIT she has worked on several projects concerning the assessment of sustainable biomass
potentials as well as on the assessment of process chains for biomass utilization.
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An Expert Knowledge Approach for Designing Sustainable Forest Biomass Supply Chains

Short introductive summary:

In the context of energy transition and climate change mitigation, using forest biomass for bioenergy purposes has
been increased in the last decade. However the growing demand for bioenergy will require production of large
guantities of forest biomass which will increase pressure on this ressource and affect its sustainability.

The aim of this work is to avert this issue by identifing key criteria and best planning indicators that can be used to
assess the ecological sustainability of biomass harvesting activities, using DELPHI method, as an experimental tool
for decision making.

The Delphi method is adopted to find a consensus between selected experts using a series of questionnaires
delivered by multiple iterations,on the environmental impacts of biomass procurement on different types of
ecosystems,on sustainability indicators and on how to operationalize them.

Indicators and best practices that will have emerged from the Delphi will be mapped and applied in order to identify
environmentally sustainable biomass procurement areas and feedstock availability

Presenter:  Ichrak LAKHDHAR, University Laval, Wood Science and Forestry, Québec, CANADA

Presenter's biography:

2017: Postdoctoral fellow, university Laval,Quebec,Canada
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The Impacts of Large-Scale Bioenergy on Global Spatial Patterns of Land Use Change and Climate over the
Next Century

Short introductive summary:

Charlotte is in her second year of studying for an interdisciplinary MSc/PhD in the Doctoral Training Centre for
Bioenergy at The University of Leeds in the UK. Her research looks at the impacts of large scale bioenergy
production, and thus crop cultivation, on land use change over the next 100 years and the corresponding impacts
this could have on climate. This has been carried out by analysing spatially-explicit scenarios that apply different
policies of land use change from incorporating bioenergy into the energy mix. These scenarios have been inputted
into the University of Victoria’s UVic Earth System climate model to determine their global biogeophysical and
biogeochemical effects on climate.

Presenter:  Charlotte WEAVER, University of Leeds, Leeds, UNITED KINGDOM

Presenter's biography:

I am studying for an interdisciplinary MSc/PhD in the Doctoral Training Centre for Bioenergy. My research area looks
at the impacts of large scale bioenergy production, and thus crop cultivation, on land use change over the next 100
years and the corresponding impacts this could have on climate.
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Exploring the Potential Biomass Trade from North America to Northern Europe and Subsequent
Environmental Consequences

Short introductive summary:

Biomass has been one of the major renewable energy sources. However, recently it has been increasingly
scrutinized in policy level in Europe. The scrutiny may cause significant change in bioenergy sector. The change in
policy may turn the focus to value-added products such as chemicals and transport fuel rather than just heat and
electricity. As a result of this, the heat and energy sector in Finland may find themselves short of raw material and
may need to look outside of Europe. In this study, authors will attempt to explore the bioenergy market outside
Europe.

Presenter:  Raghu KC, Lappeenranta University of Technology, Laboratory of Bioenergy, Mikkeli, FINLAND

Presenter's biography:
Raghu KC is a junior researcher at the Lappeenranta University of Technology, Bioenergy laboratory unit located in
Mikkeli. Finland. The theme of his research is mainly focused on sustainability study of biomass based energy.
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Life Cycle Assessment of Bioenergy Systems: the Lack of Consistency Checks at the Roots of Divisive
Results

Short introductive summary:

This work aims at assessing the consistency and robustness of some influential bioenergy LCA studies which have
fuelled the debate on bioenergy sustainability. The scope is to reconcile the bioenergy-sceptics and the
bioenergy-enthusiasts around the need of a shared understanding of the environmental impacts of bioenergy so that
conflicting knowledge claims are avoided and the message from science to policy makers becomes less scattered,
or at least more transparent.

The work is organised as a reasoned and parametrised review. We have identified and collected a non-exhaustive
number of bioenergy LCA studies and reviewed them with the scope of assessing their methodological approach.
The purpose is to provide practitioners and academics a reasoned and critical collection of the most likely
methodological flaws in LCA studies of bioenergy so that they can easily be spotted and avoided in future works. A
follow up work will capitalize on the findings of this review and will present recommendations and lessons learned
from the use of LCA for policy support in bioenergy policies.

Presenter:  Alessandro AGOSTINI, ENEA Research Centre, DTE-BBC-BBE, Rome, ITALY

Presenter's biography:

Alessandro Agostini is an environmental scientist, researcher at ENEA. His main activity is the environmental impact
assessment of bioenergy, with a life cycle approach, with a focus on GHG emissions from solid and gaseous
biofuels.
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Life Cycle Assessment of Hydrogen Production from Biorefinery Residues

Short introductive summary:

Gasification of biomass can be used for obtaining hydrogen reducing the total greenhouse gases emissions due the
fixation of CO2 during photosynthetic processes. The kind of raw materials is an important variable since has a great
influence on the energy balance and environmental impacts. The hydrolytic lignin residue is considered as the most
appropriate raw materials since they do not compete for land. Moreover, it is a byproduct of second-generation
ethanol production and can be exploited for producing additional chemicals, power, combined heat and power.
Indeed, the optimal use of this residue is a key factor for the economic and environmental sustainability of a
biorefinery, not only disposal costs can be avoided but additional incomes can be provided.

The aim of this work is to evaluate the environmental potentials impacts of the production of hydrogen through
gasification of this residue and to identify the hotspot. An LCA study has been developed for a 200 kWth gasification
pilot plant using experimental data.

Presenter:  Nadia CERONE, ENEA Research Centre, Technical Unit for Trisaia Technologies, Rotondella,
ITALY

Presenter's biography:

Senior researcher at ENEA in development of technologies and processes of energy exploitation of biomass for
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management.
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Biodiversity, Ecosystem Services and Bioenergy: a Systematic Review on the Effects of Bioenergy
Production on Relevant Ecosystems

Short introductive summary:

The Millennium Ecosystem Assessment recognizes the importance of Ecosystem Services (ES) for human
well-being. Recent studies have proved the key-role of biodiversity in maintaining ecosystem functions that underpin
the provision of ES and the strong linkages existing between biodiversity attributes (i.e. species richness,) and
Ecosystem Services.

Biodiversity loss is one of the main environmental challenges facing the planet.

In the past years the debate on bioenergy sustainability has focused mainly on assessing bioenergy’s potential for
climate change mitigation, seriously under researching other impacts that bioenergy expansion may have on the
ecosystems related to bioenergy production.

With this work we aim at filling the gap in the environmental impact assessment of bioenergy to go beyond the usual
climate change-effects analysis, by integrating biodiversity loss and Ecosystem Service provision into bioenergy Life
Cycle Assessment(LCA).

Presenter:  Claudia BULGHERONI, European Commission, JRC, Directorate C - Energy, Transport & Climate,
Ispra, ITALY

Presenter's biography:

Scientific officer at the Joint Research Centre of European Commission. Agronomist, PhD in Innovation Technology
for Agricultural and Agro-Environmental Sciences. Currently involved in research activities on environmental impact
assessment of advanced biofuels, using Life Cycle Assessment.
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Camelina and Crambe vs. Tropical Oil Crops: What Are the Environmental Benefits?

Short introductive summary:

Today, the European oleochemical industry depends on imported tropical plant oils (such as palm kernel and
coconut oil) and fatty acids as sources for medium-chain fatty acids and polymer building blocks. The EU-funded
COSMOS project aims at reducing this dependence by establishing camelina (Camelina sativa (L.) CRANTZ) and
crambe (Crambe abyssinica HOCHST. ex R.E.FR.) as novel European oil crops. Both of them are particularly suited
for this purpose due to their fatty acid composition and other favourable characteristics.

As part of the comprehensive integrated life cycle sustainability assessment within COSMOS, we have conducted a
first analysis of environmental impacts by means of life cycle assessment (LCA) and life cycle environmental impact
assessment (LC-EIA).

Selected interim results will be presented showing that i) camelina and crambe are performing similar to rapeseed, ii)
there is an enormous potential to reduce GHG emissions related to land use changes by replacing tropical plant oils
and iii) the land footprint is dependent on co-product use options and accounting. The detailed presentation of
interim results will be complemented by conclusions and recommendations.

Presenter:  Guido REINHARDT, IFEU-Institut Heidelberg, Biomass & Food, Heidelberg, GERMANY

Presenter's biography:

Dr. Guido Reinhardt is a member of the scientific board of IFEU-Institute for Energy and Environmental Research
Heidelberg and a scientific director of the department "Sustainability of renewable energies and bio-based systems"
with more than 25 years of professional experience in this topic.
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How to Meet Challenges of Emission Control for Biomass Combustion in Small and Medium Scale
Applications in Germany

Short introductive summary:

This paper gives an overview of recent R&D-measures in Germany to satisfy new strict EU-and national
requirements for emission control at small and medium scale combustion plants (SMSCP) with biofuels. The
presentation highlights the strategy of the R&D-support for emission control in Germany.

presenter:  Wibke BAUMGARTEN, FNR - Agency for Renewable Resources, EU/International Affairs,
Gulzow-Pruzen, GERMANY
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since 10/2017 Senior advisor at FNR
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2013 Habilitation & Venia Legendi in Soil Science, CAU Kiel, Germany
2006 PhD in Soil Science, CAU Kiel, Germany
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Study of the Potential Ecological Risk of Heavy Metals in the Residue from Thermal Conversion of a
Sewage Sludge

Short introductive summary:

The thermal conversion of the sewage sludge by pyrolysis, gasification and combustion can be an attractive
alternative because it reduces the volume of the residue and improve its properties for safe disposal. However, the
high content of some heavy metals in sewage sludge has to be carefully considered to come up with rational and
sustainable disposal methods. Therefore, the study of the heavy metals distribution in the final residue after the
thermal conversion of the sewage sludge is a key topic in order to implement clean methods to valorize sewage
sludge.

presenter:  Pedro HARO, Universidad de Sevilla, Chemical and Environmental Engineering, Seville, SPAIN

Presenter's biography:

Pedro Haro is a post-doc researcher at the Bioenergy Group since 2015. His main research topic is the design and
assessment of thermochemical biorefineries and waste-energy systems. He has collaborated with several research
centers for the evaluation of pre-commercial and demonstration projects.
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Anaerobic Immobilized Biological Method for Wastewater Management

Short introductive summary:

Anaerobic biological treatment of wastewater not only produces methane during treatment but also expends less
energy and produces less waste sludge doing so in comparison to aerobic biological methods. However, issues of
slow growth rates of anaerobic microorganisms, long hydraulic retention time, and wash-out of biomass are often
encountered when using anaerobic processes for treatment of low-strength domestic wastewaters. These issues
have been significantly overcome in this work by an immobilized biological method (IBM) involving entrapped mixed
microbial cells, in which the concentration of biomass and sludge retention have been increased while the hydraulic
retention time has been reduced during anaerobic treatment of low-strength domestic wastewater.

The anaerobic IBM device enabled very high biomass via the bio-plates that increased the tolerance of the biomass
to temperature shock or speeded up its recovery from shock, presenting a unique configuration among
contemporary anaerobic reactors that achieve stable treatment performance for low-strength wastewaters at a short
contact time and low temperature.

Presenter.  Cheng-Fang LIN, National Taiwan University, Graduate Institute of Environmental Engr, Taipei,
TAIWAN
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Director and professor, Graduate Institute of Environmental Engineering, National Taiwan University
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The Valorization of the Organic Fraction of Municipal Solid Waste in a Biorefinery Concept

Short introductive summary:

The pretreatments of the organic fraction of municipal solid waste (OFMSW) for the anaerobic digestion (AD)
process are designed to address the limitations of substrate degradation related to the nature and composition of the
raw material. In this view, they usually contributes to improve the AD process performances, enhancing the biomass
conversion into both energy carriers and digestate. More recently, some studies have pointed out the possible use
of OFMSW for the recovery of other bio-based products, which may have a high commercial value in the market, as
Volatile Fatty Acid or lignin.

The main purpose of this research is in the study of the applicability of an organic solvent pretreatment to the
OFMSW as a source of potential value-added chemicals. Differently composed organic samples were treated by
formic acid under various operating condition. Chemical-physical characteristics, biodegradability and structural
changes of the substrates were investigated to evaluate the pretreatment effects. The preliminary results highlight
the effectiveness of the organic solvent pretreatment, which raises as an alternative process for the greatest
valorization of organic solid waste.
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University of Salerno.
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New routes to waste valorisation, 1BO.13 AUDITORIUM 10

Polyhydroxyalkanoates (Pha) Production from Urban Biowaste Mixture at Pilot Scale

Short introductive summary:

The aim of the work is to give a practical example of a possible integration of organic waste management and
wastewater treatment through a multi-step process for biowaste conversion into biopolymer, more specifically
Polyhydroxyalkanoates (PHA). PHA are considered one of the most promising biopolymers to replace part of the
synthetic materials. Unfortunately the high production cost, due to the utilization of pure cultures and refined media
as substrate, strongly limited the PHA market viability. However, many evidences of the effective use of waste
organic feedstock are reported in the literature with yields comparable than those obtained by pure substrates; and
besides the use of biowaste, the development of cost-effective fermentation strategies is decisive for the economic
feasibility of microbial PHA production processes.
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PhD student in Environmental Sciences at University Ca' Foscari Venice
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A Comparative Analysis of Biowaste Management in Five European Clusters

Short introductive summary:

This study compares the current management of urban biowaste in five European clusters. The ultimate goal is to
address the technical feasibility of a urban biorefinery concept for the production of bio-plastic from urban biowaste.

Presenter:  Alessio BOLDRIN, Technical University of Denmark, Environmental Engineering, Kgs. Lyngby,
DENMARK

Presenter's biography:

Alessio Boldrin is Senior Researcher in the field of waste and resource management at the Department of
Environmental Engineering, Technical University of Denmark. He has a M.Sc. in Environmental Engineering (DTU,
2005) and holds a Ph.D. in Waste Management (DTU, 2009).
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Process Design and Preliminary Lca of Butanol and Hydrogen Production from Autoclaved Municipal Solid
Waste Feedstock

Short introductive summary:

In 2015/2016, the total municipal solid waste (MSW) collected by local authority in the U.K. is 26 million tonnes. The
EU’s effort to the full implementation of circular economy principles is an important driving force towards effective
recovery of resources (materials and energy) from organic content of municipal solid wastes.

MSWBH is a BESTF2-funded demonstration project to produce at scale Butanol and Hydrogen from MSW,
establishing MSW autoclaving as a viable pre-treatment technology of MSW'’s biomass content. The study describes
in detail acetone, butanol, ethanol (ABE) and hydrogen production from autoclaved municipal solid waste feedstock
with various waste composition design. Preliminary LCA analysis using the mass and energy balance data is
undertaken to compare among MSWBH process, energy recovery, and options for treating the non-biogenic
component of waste. Excluding the disposal of non-biogenic content of MSW, the ABE production from MSW shows
a net primary energy demand of -341 MJ/t MSW and net greenhouse gas emission of -6.5 kg CO2eqg/t MSW mainly
due to the energy recovery from lignin, biogas from waste water treatment and sludge.

Presenter:  Fanran MENG, University of Nottingham, Department of Mechanical, Materials and Manufacturing
Engineering, Nottingham, UNITED KINGDOM

Presenter's biography:

Fanran Meng is a Research Fellow in the Faculty of Engineering since 2017. His current research focuses on life
cycle environmental sustainability of waste valorisation opportunities, with specific focus on carbon fibre composite
materials and municipal solid waste.
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Gas cleaning and processing to obtain high quality synthesis gas, 2BO.14 AUDITORIUM 11+12

The Effect of Biomass Drying on the Overall Efficiency and Economics of Combined Production of
Transportation Fuels And Heat by Steam Gasification and FT-Synthesis

Short introductive summary:

Biomass gasification combined with Fischer-Tropsch synthesis is recognized as an attractive option for producing
liquid transportation fuels from renewable feedstocks. In the attempt to accelerate the penetration of sustainably
produced biofuels in the fuel market, VTT is currently developing a BTL concept that has relatively low investment
costs (200-300 M€) and is suited for intermediate scale (100-150 MW fuel input) corresponding to 30-50 ktoe/a
production of transportation liquids. The proposed concept combines a steam-blown dual fluidised-bed gasifier
operated at close to atmospheric pressure with a simplified gas clean-up train. In this process, biomass drying plays
a key role in maximizing the overall energy efficiency as well as the yield of the main product, FT-liquids. This paper
summarizes the main findings of the detailed techno-economic studies on the heat integration of the process. Two
drying technologies and two final moisture contents were included in this comparison. Results from pilot scale steam
drying tests carried out with forest residues and crushed willow are also discussed.
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Ultrapure Hydrogen from Biomass Syngas by Pd/Ag Membrane Reactor

Short introductive summary:

At present, 96% of the world hydrogen production is directly produced from fossil fuels and about 4% is produced
indirectly by using electricity generated through them. Because of the envisaged role of hydrogen as energy carrier
and basic chemical in the future decarbonized society, it is necessary to find renewable sources for the supply. The
syngas produced from a biomass gasification contains about 20- 50% of H2 and 20-30% of CO that can be
converted by Water Gas Shift (WGS) to CO2 producing more hydrogen.

The aim of this work was to perform the WGS reaction in a catalytic Membrane Reactor (MR) starting from a syngas
having the typical composition obtained in gasification tests of lignocellulosic biomass with air/oxygen/steam when
carried out in a pilot plant of nominal input 200kWth.

Presenter:  Nadia CERONE, ENEA Research Centre, Technical Unit for Trisaia Technologies, Rotondella,
ITALY

Presenter's biography:

Senior researcher at ENEA in development of technologies and processes of energy exploitation of biomass for
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management.
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The Oxidation of Ethylene Glycol - A Pyrolysis Oil Surrogate

Short introductive summary:

The submitted work focused on developing a reduced reaction mechanism for ethylene glycol, a pyrolysis oil
surrogate. The reduced mechanism is based on a detailed ethylene glycol mechanism developed at German
Aerospace Center (DLR) Stuttgart.The aim of the reduced mechanism is to model the chemistry of ethylene glycol
oxidation in Computational Fluid Dynamics (CFD) simulations of entrained flow gasification process. Reduced
mechanism is validated by comparing experimental data for ignition delay times and laminar flame speeds of
ethylene glycol and subspecies with calculations performed using reduced mechanism. Good agreement is
observed between experiment and simulations. The reduced mechanism will be used in Euler-Euler CFD
simulations of entrained flow gasification process.

Presenter:  Niranjan FERNANDO, German Aerospace Center, Chemical Kinetics, Stuttgart, GERMANY

Presenter's biography:

Bachelor degree in Chemical and Process Engineering, University of Moratuwa, Sri Lanka. (2008-2013)
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Analysis of Syngas Production via Sorption Enhanced Chemical Looping Biomass Gasification

Short introductive summary:

In this study, a detailed thermodynamic analysis of the sorption enhanced chemical looping biomass gasification
(SE-CL-BG) using CaO as CO2 sorbent and NiO as oxygen carrier was conducted. The effect of different
parameters such as reaction temperature, reaction pressure, CaO/biomass ratio and CaO/NiO ratio are investigated.
Moreover, the effect of various gasification agents such as air, steam, and CO2 taken from calcination reactor on
SE-CL-BG was specifically addressed. The preliminary results of thermodynamic analysis showed that the presence
of CaO sorbent in the fuel reactor leads to higher H2 yield and lower CO vyield as compared with the traditional
biomass gasification (BG) and chemical looping biomass gasification (CL-BG). The CO2 sorbent lost its CO2
capture capability when temperature is higher than 750°C. It was also shown that the performance of BG and CL-BG
has no significant difference.

Presenter:  Reiyu CHEIN, National Chung Hsing University, Taichung city, TAIWAN
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Residual Char from Gasification Integrated in a Tar Removal System

Short introductive summary:

The Low Temperature-Circulating Fluidized Bed (LT-CFB) gasifier is a staged process, designed for the conversion
of cereal straw and other ash-rich feedstocks. The drawback of this technology is the severe tar load and the high
particulate content in the producer gas: it is necessary to implement a feasible gas cleaning step to upgrade the gas
for downstream applications. The solution proposed in this work is the use of a separate reactor, which uses residual
gasification char. The tested char is the by-product of the 100kWth TwoStage gasifier (Viking) at DTU, Risg
Campus: this material has interesting properties, comparable to commercial activated carbon. A test reactor has
been built with the aim of testing the effect of a hot char bed (800°C), with or without coupling with a partial oxidation
zone. The reactor was connected to the main outlet pipe of the 100kWth LT-CFB gasifier at DTU, Risg. The quality
of the producer gas has been assessed in detail before and after the cleaning step. Results are expected to
demonstrate the feasibility of this solution for improving the quality of the LT-CFB producer gas by using gasification
residual char.

Presenter:  Giulia RAVENNI, Technical University of Denmark, Chemical Engineering Dpt., Roskilde,
DENMARK

Presenter's biography:

Giulia obtained her Master in Energy Engineering at the University of Florence, Italy. Since October 2015, she works
as a PhD student at the Technical University of Denmark (DTU).
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Building the Perfect Beast: Designing Alternative Fuel Policy to Work

Short introductive summary:

Despite a wide variety of policies being put in place to accelerate the deployment of advanced alternative fuel
technologies, it is generally accepted that rate of commercialisation of advanced biofuels and other advanced
alternative fuels has been disappointing, with government targets for volumes of advanced alternative fuel supply
being repeatedly missed. In this paper, it is argued that one reason for this failure to achieve commercialisation is
that the policy tools used have been fundamentally ill-suited to the challenge of delivering investment in technologies
that are capital intensive but have not yet been successfully demonstrated at commercial scale. An alternative policy
structure, referred to as an 'Advanced Alternative Fuel Support Obligation’ (AAFSO), that is designed specifically to
deliver enhanced value confidence to investors, to handle the dual risks to policy stability from over-supply and
under-supply of fuels, and a manage the overall cost to society of technology commercialisation. It is argued that by
improving the predictability of policy value to investors, such a policy could deliver better outcomes at lower cost than
existing policy tools.

Presenter:  Chris MALINS, Cerulogy - Ideas for a sustainable future, London, UNITED KINGDOM
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EU Bioenergy Policy: a Wicked Problem?

Short introductive summary:

The term ‘wicked problems’ describes problems of public policy which are influenced by many dynamic social and
political factors as well as biophysical complexities. Wicked problems are characterized by “Uncertainty over
consequences, diverse and multiple engaged interests, conflicting knowledge claims and high stakes”.

In the years following the publication of the EU Renewable Energy Directive (RED), an intense debate has spread
across various levels of society, around the environmental sustainability of biofuels and bioenergy.

With this work we start to analyse the debate surrounding EU bioenergy policy as a complex interaction of scientific,
public policy and social drivers and we show that it indeed presents many characteristics of wicked problems. As
such, any solution adopted cannot be classified as "good" or "bad", "right" or "wrong" but it will have to emerge as a
political compromise among stakeholders, including scientists. In this framework, we also take the chance to
highlight the tools employed by the European Commission in the Proposal for a Recast of the Renewable Energy
Directive, to tackle this wicked problem.
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Are New Policies Really Needed to Exploit Marginal Land in the EU? The Case of Biochar in Dry EU Med
Areas

Short introductive summary:

Dry conditions and thus desertification — in all its different forms — in the Mediterranean area is rapidly proceeding,
representing a major risk for the environment and agriculture, bringing also huge socio-economic impacts. The rate
desertification is occurring is well documents, and EU/International institutions provide detailed description and GIS
maps with most critical areas. Spain, Greece, Italy and Portugal are the most affected regions, but also the non-EU
Southern rim of the MED basin is under similar or even worst conditions. We investigated the possibility of
combining different EU policies that are already in place (with only minor adaptations), and analyze if a combined
action would allow for achieving economic sustainability and thus commercial deployment of biochar and compost in
agriculture, favouring decentralized production of biochar. The actual question we intended to address was, in fact,
the following: do we really need to elaborate new policies to target EU MED marginal land and its
sustainability/Resilience, or should we rather implement (in case, adapt) existing ones?

Presenter:  David CHIARAMONTI, RE-CORD and Department of Industrial Engineering, University of
Florence, Industrial Engineering Dpt., FIRENZE, ITALY

Presenter's biography:
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research on thermochemical biomass conversion at CREAR. He chairs the Renewable Energy COnsortium for R&D
of the University of Florence.
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Modelling Least-Cost Deployment of Biofuels for Achieving Climate Targets in Germany under the
Renewable Energy Directive II-Proposal

Short introductive summary:

Biofuels are an option to achieve GHG reductions in the transport sector, with numerous possible competing
production pathways, all pared with trade-offs and future uncertainties. Land use, feedstock cost, conversion
efficiencies, technological learning, investments costs and GHG-abatement are but few of the important factors to
consider for a biofuel policy. With the proposal for Renewable Energy Directive (RED) II, which will decide EU policy
on biofuels between 2021 -2030, some changes are made to the previous RED. This time, focus will be more on
advanced fuels, mainly from residual biomass but also electrofuels (PtG/PtL). In this work, the competitiveness of all
relevant options for achieving greenhouse gas (GHG) abatement targets under the given restrictions is assessed.
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GERMANY

Presenter's biography:
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The Role of Industrial Biorefineries in a Low-Carbon Economy

Short introductive summary:

IEA Bioenergy and IEA IETS are international collaborations with the goal to accelerate the deployment of bioenergy
and energy saving in industry. This paper will show opportunities of biorefineries in different sectors and present
recommendations for research, industry and policy, based on a joint workshop.

Presenter:  Kees KWANT, Netherlands Enterprise Agency, Ministry of Economic Affairs, RVO, Utrecht, THE
NETHERLANDS

Presenter's biography:

Kees W. Kwant has a background in Fluid Dynamics and Technology Development from the Technical University
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He worked at industry DSM to develop fermentation processes and was programme manager of the national solar
energy programme of the Netherlands.

He has extensive experience in developing and implementation of bioenergy in the Netherlands and abroad, develop
sustainability and chaired the working group on the GHG calculation methodology. At present he is Liaison
Biobased Economy and the linking pin between research and implementation in the framework of the Biobased and
Renewable Energy Programs of RVO in the Netherlands. He participates in the EU programs:
www.biomasspolicies.eu and Bioenergy for Business. He holds the Chair of the IEA Bioenergy Implementing
Agreeement and is Executive member and for the Netherlands www.ieabioenergy.com Winner of the Dutch
Bioenergy price 2009 of the Platform Bioenergy.
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Test Methods for Firewood Stoves - A Technical Review
Short introductive summary:
Third party testing of direct heating appliances fuelled with firewood has been established in many countries
worldwide. The main goals are ensuring operation safety and a minimum level of performance of the products prior
to market implementation. This kind of approval procedure for new products requires testing standards, certified
testing bodies and a legal framework defining minimum requirements for specified performance parameters which
are assessed in the respective standards.
While the overall targets are quite similar for all countries having set-up such procedures, the practical
implementation of these targets in the testing standards is remarkably different. This applies to both, the way of
operating the appliance during the testing and the measurements performed during the testing.
Several industries were requested recently to modify their product standards towards more realistic operating
conditions. The most famous example is car industry, but this request may also apply to biomass heating systems.
This study sheds some light on existing standards, advanced methods and real life performance and draws
conclusions for future development.
Presenter.  Christoph SCHMIDL, Bioenergy2020+, Biomass Combustion Dpt., Wieselburg-Land, AUSTRIA
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Experimental Study of PM Emissions from Wood Pellet Stoves with Innovative Burning Pots

Short introductive summary:

This work regards the analysis of factors that influence PM emissions in a commercial stove model. In particular

results of an extensive set of experiments on wood pellet stoves equipped with an innovative burning pot are

presented.

Tests have been performed to investigate the relations between design data and operation parameters of the stove

and its emissions. In particular, carbon monoxide (CO) and particulate matter (PM) emissions are correlated to the

burning-pot depth and to inlet air flow rate and its distribution among primary, secondary, and tertiary combustion air.
The burning pot, recently patented by AICO SpA, allows to obtain near-to-zero CO emissions and low PM emissions:

however, PM emission reduction with respect to standard burning pots is not as enhanced as CO emission

reduction. Aiming to understand and improve performance of the burning pot, it is shown as increasing the burning

pot depth, PM emissions can be decreased down from 12~15 mg/Nm3 to 7~10 mg/Nm3.

Presenter:  Luigi POLONINI, University of Brescia, Mechanical engineering Dpt., Ospitaletto, ITALY
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Experimental Investigation on How NOx Formation Depends on Boiler Load in a Large Utility Bubbling
Fluidized-Bed Boiler

Short introductive summary:

For boiler suppliers, the predictive capability of nitrogen oxides (NOx) formation is an important competitive factor.
Several factors have been investigated in the literature and have proven to be more or less important in the
prediction of NOx formation. One factor that has not been well documented is the NOx formation at different boiler
loads. Using the existing knowledge in literature on the different operational parameter effects on NOx formation,
lower loads would result in a higher conversion level of fuel nitrogen into NOx. A one-week test campaign was
conducted by Babcock & Wilcox (B&W) on a 50 MW thermal input bubbling fluidized-bed (BFB) boiler to obtain real
data on NOx emissions and its dependence on boiler load and O2 levels. Four load ranges were tested from 100%
down to 30% load. The test revealed that within each load range a lowered O2 level does result in lower NOx
formation, all according to the literature. Looking instead at all load ranges, the NOx formation shows a slight
decrease as load decreases. The work presented here provides additional material for effective predictive methods
of NOx formation at different loads which can help in selecting the most suitable NOx reduction method for each
application.
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The Effects of Operational Conditions on Agglomeration in a Fluidized Bed Combustor Using Biomass

Short introductive summary:

Fluidized bed combustion (FBC) technology is commonly used at the industrial scale for the combustion of biomass
fuels, due to its ability to handle fuels of varying qualities. However, there are still several challenges associated with
biomass use in FBC units such as agglomeration, whereby bed material sticks together due to the formation of
alkali-silicate melts. This study looks at agglomeration from the perspective of how operational variables and
conditions affect the speed and severity of agglomeration, with a particular focus on emissions behaviour. Three
biomass fuels have been used with a pilot scale 50-75kWth FBC unit. Bed height, gas velocity, bed material (quartz
sand or olivine), and particle size of olivine have been varied, with temperatures, pressures and emissions
monitored. SEM/EDX analysis of the agglomerate samples has also been performed to determine structural and
compositional variances.
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Numerical Parametric Investigation of a Flexible Lignite-Fired Boiler Operating with Pre-Dried Lignite or
Biomass as Supporting Fuel
Short introductive summary:

This work presents a comparative investigation of the operation of Megalopolis IV pulverized lignite-fired boiler,
located in Megalopolis, Greece, at very low thermal load, i.e. 35% of the nominal one, far below its current technical
minimum (~55%). In order to achieve stable operation at this low thermal load, the boiler takes advantage of a
co-firing scheme using as supporting fuel either pre-dried lignite (PDL) or biomass (olive pomace). The numerical
investigation of the boiler has been conducted using the commercial software ANSYS Fluent v15.0, supported by
in-house built functions for the combustion rate of the fuels and the drag force exerted on biomass particles.
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Syngas Biomethanation by Enriched Anaerobic Sludge in a Trickle Bed Reactor

Short introductive summary:

Gasification of biomass results to the production of syngas (mainly of H2, CO and COZ2) with a very high (more than
90%) conversion efficiency. Syngas can be biologically converted to biofuels such as methane and alcohols. CH4 is
an important energy carrier and has the advantage to be easily introduced in the natural gas grid; therefore syngas
biomethanation has the potential to contribute substantially to the storage of biomass-derived energy. Our study
focuses on the development of a bioprocess that will overcome the current bottlenecks of syngas bioconversion
which are the need to maintain sterile conditions and the mass transfer of sparingly soluble syngas compounds to
the water-based media.
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Biorefining of Eucalyptus Biomass Using Organic Solvent Gamma-Valerolacetone

Short introductive summary:

This project was aimed at investigating the potential use of Gamma-Valerolacetone (GVL) as an organic solvent for
the fractionation of eucalyptus biomass. Temperature, solvent concentration and duration were investigated over the
range of 120-180°C 35-60% w/w and for durations of 5 minutes to 2 hours. The optimisation was undertaken to
reach elevated levels of lignin and hemicellulose solubilisation 94 and 99% respectively, whilst minimising cellulose
hydrolysis to produce a residual biomass with a cellulose content of 89.3%. Subsequent tests into recovery of the
solvent produced promising results greatly improving the financial feasibility the project. It was also determined that
shorter operational durati