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SUMMARY 
 
This second deliverable aims at evaluating the capabilities, facilities, networking and funding 
sources of the other main European and global research providers in the forest biomass 
primary processing outside the consortium. The field of primary processing covers the wood 
deconstruction steps via pretreatment, pulping or thermochemical processes.  

 
External key organizations in primary processing have been identified through personal 
contacts and networks of ERIFORE partners. A survey on capabilities, facilities, networking 
and funding sources was sent to the experts and interviews were organised with organisations 
and personal contact having recognized expertise in primary processing. From survey 
feedbacks, 103 relevant R&D organizations were identified in 26 countries from European 
Union plus Norway. Amongst the organizations, which are mostly universities and technical 
centers, 80 % conduct research activities related to pretreatment and pulping, and 56 % on 
thermochemical conversion. The most represented countries are Austria, Norway, Belgium, 
Finland, France, Germany, The Netherlands, Slovenia, Latvia, Spain and Sweden.  
 
As well as for the members of the consortium, it is clear that all of the organizations have the 
expertise and the facilities to carry out R&D programs on classical technologies concerning 
pretreatment, pulping or thermochemical conversion at laboratory scale. 
 
At larger scale, this report shows that many piloting units and demonstrating lines based on 
gasification and pyrolysis have been developed all over Europe in Austria, Czech Republic, 
Denmark, Finland, France, Germany, the Netherlands, Spain and Sweden. Those large scale 
facilities provide a solid foundation for the development of cooperation networks in the field of 
thermochemical conversion. Nevertheless, large scale facilities dedicated to unconventional 
thermochemical processes (such as hydrothermal, torrefaction, solvolysisé) are quite rare 
whereas those equipments are definitely of interest considering that numerous experts 
interviewed mentioned that an access to complementary research facilities at different scales 
(lab scale, pilot scale, demo scale, and even intermediate scales) is a key point to transpose 
results obtained in the lab to the final industrial scale (ending proof of feasibility) and promote 
the forest-based bioeconomy. Considering pretreatment and pulping, the situation is quite 
similar to unconventional thermochemical processes. Piloting hall with various pilot scale 
equipment have been identified only in Finland (MAMK), Sweden (Lund University), Germany 
(Fraunhofer CBP) or France (CTP). 
 
The main funding sources for infrastructure are generally coming from national funding and 
own investments coming from public agencies with eventual co-funding from private 
companies. 
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1 Introduction  

 
The aim of the ERIFORE is to establish a globally competitive European research 
infrastructure in the field of Forest based Bioeconomy. The approach of ERIFORE is to 
facilitate through research infrastructure co-operation the development and 
commercialization of novel, industrially adaptable and techno-economically viable 
solutions that can be derived from a Circular Forest Bioeconomy. These solutions are 
founded on value chains ranging from sustainable biomass management, harvesting and 
efficient biomass utilization producing the most value added products, enhanced recycling, and 
reuse of material through the whole lifecycle. Thus, the future infrastructure shall comprise 
shared knowledge platform and educational services, centralized information management 
environment, research laboratories with up-to-date equipment, versatile characterisation 
and analytical equipment, modelling and simulation tools, and extensive selection of 
pilot plants in the field of biorefinery. 
 
Partners of ERIFORE have complementary research infrastructure for development of 
processes for production of chemicals, fuels, fibre products and materials from renewable 
biomass utilizing biotechnological, chemical and thermal processing technologies. 
 
The scope and technical content of research areas and infrastructures in circular forest 
biorefinery field can be described in many ways. In ERIFORE project the dividing is based on 
steps in the development chain: raw material sourcing and availability, primary processing of 
the forest biomass, secondary processing of the biomass components, and separation and 
downstream processing technologies (Figure 1). 
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Figure 1. The technology areas included in ERIFORE action. 

 
The work in the WP1-4 has been divided in 3 tasks: 

¶ the capabilities, facilities, networking and funding sources of the consortium partners 

¶ the other main European and global research providers in the field of forest based 
bioeconomy 

¶ the main R&D needs, drivers and trends in forest based bioeconomy 
 
This report (D2.2) describes the capabilities and facilities of the other main European and 
global research providers in the field of forest biomass primary processing. 
 
1.1 Scope and Objectives 

The objective of this study is to evaluate the capabilities, facilities, networking and funding 
sources of the other main European and global research providers in the forest biomass 
primary processing. 
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The field of primary processing technologies means wood pretreatment and deconstruction 
steps in order to separate the biomass components for further processing. The technologies 
for pulping processes are further developed, but novel bioproducts, such as new lignin 
products, polymeric hemicellulose or specialty fibres, often require new advanced 
deconstruction processes including e.g. enzymatic pre-treatments and solvent assisted 
fractionations. Thermal conversion technologies, such as gasification, pyrolysis or 
hydrothermal conversion are increasingly important technologies for biobased fuel component 
or chemical precursor production. Technology areas included into this report are presented in 
Figure 2. 
 

 
Figure 2. Scope of ERIFORE primary processing. 

 

1.2 Pretreatment 

Lignocellulosic feedstock bio-refinery pre-treatment as petro-refinery substitute is a compound 
system of processes, technologies and products, which integrates controlled fractionation of 
biomass into components: cellulose, hemicelluloses and lignins. Biomass (wood) pretreatment 
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technologies should decrease biomass recalcitrance against fungi and enzymes treatment to 
facilitate conversion of biomass into fuels, energy, chemicals and composite nano-materials. 
Pretreatment technologies include: 

-Physico-mechanical,  
-chemical- and  
-biological treatment (hemicelluloses prehydrolysis) methods.  

General pre-treatment technologies are steam explosion (SE), CO2 explosion, ammonia fibre 
explosion (AFEX), ionic liquid fractionation, deep eutectic solvents treatment, high-energy 
radiation pre-treatment, liquid hot water fractionation, wet oxidation, ozonolysis, acid and 
alkaline pre-treatment and different combinations them. 

 

1.3 Pulping 

Pulp preparation is the beginning phase of paper manufacture, since it is impossible to 
produce without first reducing the raw material to the fibrous state. The first basic step in pulp 
preparation is pulping. For instance, this consists of cooking the raw lignocellulosic material, 
usually wood, in suitable chemicals in a digester under controlled conditions of temperature, 
pressure, time, and liquor composition, or reducing the raw material to fibrous state by 
mechanical or semi-mechanical means. The second basic step is pulp purification, whereby 
the pulp is subjected to bleaching and purifying agents to render the pulp more suitable for its 
intended use. 
Pulping as technologies include: mechanical pulping, thermomechanical pulping, chemi-
thermomechanical pulping, chemical pulping, recycled pulping, organosolv pulping and new 
alternative pulping methods (bio-pulping, steam explosion pulping, etc.). 

 

1.4 Thermochemical conversions 

Thermochemical conversion refers to a transformation of biomass involving both heat and 
chemistry reactions. Innovative thermo-chemical conversions include: 

 

¶ Pyrolysis which is performed under inert atmosphere between 290 and 600 °C with or 
without catalyst at low pressure. With the assistance of a catalyst, it is usually known as 
catalytic pyrolysis or catalytic cracking.  
High temperature produce complex chemical reactions which decompose the main 
components of the biomass (cellulose, hemicellulose and lignin) into three main products: a 
solid (biochar), condensable vapours (bio-oil and water) and gases (mainly CO2, CO, H2, 
CH4 and other light hydrocarbons).  
We can identify three types of pyrolysis: slow pyrolysis producing mostly char, òfastò or 
òflashò pyrolysis  producing mostly liquid products and fast pyrolysis with cracking giving 
mostly gases. 
 

¶ Torrefaction is a controlled pyrolysis process which is performed at temperatures between 
180 and 300°C under inert atmosphere (N2, CO2, steam, torrefaction gas,é). It is one of 
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the most promising technologies for the thermochemical conversion of biomass which 
require no complex technological developments or high energy inputs. It does not require a 
preliminary drying step for example.  
It produce an easily grindable hydrophobic solid due to the low degradation of biopolymers 
(cellulose, hemicellulose and lignin) with low and controlled moisture content. 
 

¶ Gasification is a thermal and chemical conversion of biomass in the presence of a gaseous 
reactant (O2, steam,é) conducted in the absence reacting gases.  
It converts biomass into a gaseous mixture called syngas containing mainly H2, CH4, CO, 
CO2 and H2O. The syngas can be used for engine combustion or for biofuel production 
(methanol, dimethyl ether, or hydrocarbon obtained by Fisher Tropsh synthesis).  

 
Other significant researches on the thermochemical conversion of biomass are direct 
liquefaction by hydrothermal conversion or solvolysis, which consist in dissolving the biomass 
respectively in an aqueous or an organic solvent under various operating conditions 
(temperatures, total pressure, presence of reducing gas, presence of catalysté). 
 
Ballerini Daniel, Biofuels ï Meeting the Energy and Environmental Challenges of Transportation Sector, Editions Technip, August 2012 

 

2 Methods 

The objective has been to identify European key organizations outside ERIFORE and main 
global players outside Europe. Considering Europe, a deep investigation has been carried out 
in the 28 countries of the EU, plus Norway and Switzerland. Considered countries are listed 
below:   

Austria Finland Malta Slovenia 

Belgium France Luxemburg Spain 

Bulgaria Germany Lithuania Sweden 

Croatia Greece The Netherlands United Kingdom 

Czech Republic Hungary Poland Norway 

Cyprus Ireland Portugal Switzerland 

Denmark Italy Romania  

Estonia Latvia Slovakia  
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A first list of key organisations (with contact names) in the field of primary processing 
was established based on the ERIFORE network. Each partner identified R&D 
organisations (university, RTO, private companyé) involved in forest-based 
bioeconomy according to the repartition given in the following table. 

ERIFORE 
PARTNERS 

COUNTRY TO REVIEW 

VTT Finland 

Aalto Finland 

FhG Germany, Switzerland 

SP Sweden, Ireland 

KTH Sweden 

SINTEF Norway, Denmark 

FCBA France 

INRA France 

Tecnalia Spain, Portugal, Italy, Greece, Malta 

Wood K Plus Austria 

LSWC Estonia, Latvia, Lithuania, Poland 

PPIMC Bulgaria, Croatia, Check Republic, Hungary, Romania, 
Slovekia, Slovenia 

BBEPP Belgium, UK, Netherlands, Luxembourg 

 

Finally, a list of 109 organizations and contact names, with recognized or potential 
expertize in primary processing, from 22 countries has been established. A survey 
was sent to this list and interviews were organised with contacts which answered the 
questionnaire. Main results of the questionnaire and comments obtained during the 
interviews are presented and analysed in sections 4 to 6. 

3 The capabilities, facilities, networking and funding 
sources of the ERIFORE consortium partners 

The first deliverable of WP 2 demonstrates knowledge based capability for the 
development of an European research infrastructure in the field of forest biomass 
Primary processing including pretreatment, pulping and thermochemical 
technologies. It demonstrates research opportunities not only for conventional 
technologies but also for more advanced technologies as hemicelluloses 
prehydrolysis, fast pyrolysis, biopulping.  

 
In primary processing, all partners are carrying out elaborate research programs 

on pretreatment technologies with strong focus on the extraction of various types of 
cellulose, hemicellulose, lignin, extractives.  



 
Horizon 2020 ref. 654371 D2.2 Review of other main European and global 

research providers in the field of forest biomass primary 
processing 

Issue 1.0 
30/06/2016 

 
 
 
 

12 
 

 
 
 

Research on the development of pretreatment technologies using bioprocesses are 
as well carried out with important technical capabilities by FhG, SP, KTH, FCBA, 
INRA, Wood K Plus, BBEPP and Aalto. Considering pulping technologies, most of 
the expertize is shared by VTT, LISWC, FhG, BBEPP, KTH, FCBA, Wood K Plus and 
Aalto. The main actors in the field of thermochemical research are VTT, LSIWC, SP, 
FhG, Tecnalia, FCBA and Aalto. The whole range of technologies is covered by the 
consortium which can offer important hydrothermal, supercritical (FhG, SP and Aalto) 
and gasification (SP and Aalto) facilities.  

 
On a facility level, the first deliverable shows that all partners have advanced 

laboratory research equipments in accordance with their area of expertize (VTT, 
FhG, SP, KTH, FCBA, INRA, TECNALIA, Wood K plus, BBEPP). Very advanced 
semi-pilot, pilot and demo scale using advanced software have been reviewed. 
Behind those important facilities, it is important to consider that some partners (as 
LSIWC) are limited to laboratory scale research. Collaboration in ERIFORE should 
help to promote the access to complementary research facilities. 
 

Considering that co-operation networks are vitally important for ERIFORE 
project and European Circular Forest Bioeconomy development, the first deliverable 
also shows that all partners have their own networks. All of them are involved in very 
good connections with research organisations, but they are more or less connected 
to the domestic industry. European research networks are in most cases at good 
level. However, we should further strengthen the cooperation, cross-utilisation and 
awareness of research infrastructures. It is important to consider that some partners 
would like to strengthen cooperation with industry.  
 

Most partners have the major part of infrastructure development and 
investments funding from national or regional public sources in combination to own 
investment funding. As well, most of them have utilised the ERDF (European 
Regional Development Fund) funding. In addition, some partners have utilised 
additional investment sources, such as industry or foundations. 
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4 Expertice areas and capabilities 

The expertise areas of main European organisations are summarised in following 
table 1 crossing EU countries and technology areas of WP 2. Short descriptions of 
organisations unique capabilities are provided below for each country on the basis of 
the ERIFORE survey and additional information from internet sources. 

 
4.1 Austria 

A bibliometric study in scopus referring to the keyword ñprimary processingò indicates 
that 3 %1 of the published European research is carried out in Austria.  
The number of competitors in the field of primary processing is quite modest. The 
research service provider and ERIFORE consortium partner Wood K plus has 
capabilities in pretreatment technologies, pulping and thermochemical processing. 
Bioenergy 2020+, another Austrian research provider, has capabilities in 
thermochemical technologies. The Austrian Institute of Technology (AIT) undertakes 
basic research in pretreatment technologies. 
Additionally, various Universities are carrying out research activities in the field of 
primary processing. Vienna University of Technology thermal and chemical process 
engineering and therefore strong capabilities in gasification and the gasification value 
chain. The University is in dispose of a 100 kW gasification plant and has additionally 
capabilities in measurement and auxiliary plant equipment.  
Graz University of Technology has research infrastructure for thermochemical 
conversion in Laboratory Scale; one of its core competences is the liquid membrane 
permeation. As one of the fields of competence of the University of Natural 
Resources and Life Sciences, Vienna is the analysis of renewable resources and the 
use of resource-efficient technologies, the University represents a broad spectrum in 
the field of primary processing. 
The report on the capabilities, facilities, networking and funding sources of the 
consortium partners in the field of forest biomass primary processing provides a 
detailed description of the ERIFORE partner Wood K plus. 
 
4.2 Belgium 

At the Centre for Surface Chemistry and Catalysis (University of Leuven), a new 
preprocessing technique has been developed to valorize both polysaccharide and 
lignin components into value chemicals. Birch sawdust is efficiently delignified 
through simultaneous solvolysis and catalytic hydrogenolysis in the presence of a Ru 
on carbon catalyst (Ru/C) in methanol under a H2 atmosphere at elevated 

                                            
1
 A bibliometric study conducted with scopus, a database of peer-reviewed literature, indicates under 
the key word òprimary processingò 565 articles in Austria and 20.999 articles in the entire EU. Thereby, 
the Austrian research proportion of 3 % can be calculated. 

http://www.wood-kplus.at/en/research-areas/wood-chemistry-and-biotechnology/research-interests
http://www.bioenergy2020.eu/content/competence_areas/biogas_en/sprache_id:2%20(13.06.2016)
http://www.ait.ac.at/departments/health-environment/bioresources/biomining-smart-screening/?L=1%20(13.06.2016)
http://www.vt.tuwien.ac.at/thermal_process_engineering_and_simulation/EN/
https://www.tugraz.at/en/institute/ceet/forschung/forschungsbereiche/mass-transfer-unit-operations/
http://www.boku.ac.at/fos/themen/boku-kompetenzfelder/kompetenzfeld-4-nachwachsende-rohstoffe-und-ressourceneffiziente-technologien/
http://www.boku.ac.at/fos/themen/boku-kompetenzfelder/kompetenzfeld-4-nachwachsende-rohstoffe-und-ressourceneffiziente-technologien/
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temperature, resulting in a carbohydrate pulp and a lignin oil. This work promotes a 
lignin-first biorefinery approach, converting lignin into useful chemicals during 
fractionation, while keeping the pulp fraction available for further processing. 
 

 
Figure 3. Schematic representation of the proposed integrated biorefinery proces, from S. Van 

den Bosc & al, Energy Environ. Sci., 2015, 8, 1748-1763 

 
At the Thermochemical Conversion of Biomass Research Group of Ghent 
University, development and optimisation of thermochemical conversion technologies 
to renewable fuels, chemicals and energy from biomass is being investigated. 
Regarding the thermochemical conversion technologies, the research is devoted to 
fast pyrolysis and catalytic fast pyrolysis for the production of liquid biofuels and 
chemical intermediates, to slow pyrolysis for the production of biochar and to 
torrefaction as a biomass pretreatment unit operation. A torrefaction test facility 
has been installed, as well as a ast pyrolysis-oil pilot. 
Ghent Bio-Economy Valley (GBEV) is a Public Private Partnership between Ghent 
University, the City of Ghent, the Port of Ghent, the Development Agency East-
Flanders and a number of industrial companies related to the Ghent region, active in 
the fields of generation, distribution, storage and use of bio-energy. Finally, GBEV 
also provides a platform to inform the general public on these new products and 
technologies in a concerted way. 
 
4.3 Bulgaria 

The University of Chemical Technology and Metallurgy ï Sofia was founded in 
1953. Research activities are focused on the environmental protection and 
sustainable development, as well as on the wood delignification and use of enzymes 
in bleaching processes. 
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4.4 Croatia  

The main organization with activity related to wood primary processing is Faculty of 
Forestry Zagreb. It has encompassed both science and practice activities, 
promoting research activities focused on the forestry (cf D1.2) and wood technology. 
Scientific research work, in the framework of both national and international scientific 
projects, is characterized by the high international standards of quality. Research is 
carried out in newly equipped laboratories, most of which are authorized, and at the 
training and research forest centers. 
 
4.5 Czech Republic 

The main identified organizations are as follows: 

¶ Faculty of Forestry and Wood Technology at Mendel University in Brno is 
one of the major university teaching institutions in the Czech Republic. The 
research activities are focused on the development of biotechnologies, new 
possibilities for forestry (cf D1.2) and wood processing in the socio-economic 
development of Czech society, new technologies and the development of 
materials engineering - development of new wood-based materials, design of 
wooden structures and their components, design, technical and utility 
characteristics of products. Some activities of Department of Process 
Engineering (Faculty of Mechanical Engineering) are dedicated to the study of 
waste treatment and their thermal processing with heat recovery; utilization of 
wastes as alternative fuels for production of building materials; development of 
new methods for off-gas cleaning (e.g. a novel device for wet scrubbing and 
utilization of a catalytic filter for destruction of dioxins/furanes); exploitation of 
gasification in waste treatment (also mixed with biomass) prediction of 
pollutant emissions; external power sources (utility systems) and 
cogeneration; energy consumption minimization in technological processes.  
 

¶ Faculty of Chemical Technology in Pardubice: Chemical processing of 
wood, paper and its processing represent areas of interest in the Department 
of Wood, Pulp and Paper.  The national industry helps in furnishing the test 
and pilot-plant laboratories of the Department with necessary apparatus, 
including the machines for processing pulp and production of samples of 
paper and cardboard, laboratory paper machine and pilot-plant coating 
apparatus. Among unique testing instruments the Department owns 
equipment for evaluation of formation and structure of paper and for 
determination of impurities included in paper. 
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4.6 Denmark 

Technical University of Denmark, DTU, has strong activities both in biochemical 
and thermochemical conversion of biomass.  
 
The Department of Systems Biology hosts various research groups: 
 

¶ The DTU Fermentation core includes the fermentation lab, gas analysis and 
the mammalian cell lab. Facilities consist of multiple fermenters of varying size 
which can be used for prehydrolysis. 

 

¶ The Danish National Supercomputer for Life Sciences, Computerome is 
installed at DTU Systems Biology. The computer hardware is funded with 
grants from the Technical University of Denmark (DTU), University of 
Copenhagen (KU) and the Danish e-infrastructure Cooperation (DeiC). 
 

¶ DTU Metabolomics and Proteomics Cores provide analytical service to the 
researchers of department of Systems Biology by grouping all major analytical 
instrumentation under a single management in dedicated laboratories. Focus 
is on LC/MS including collecting metabolite references.  

 
The Department of Chemical and Biochemical Engineering hosts a pilot plant hall for  
fermentors, thermochemical conversion and combustion processes.  

The University of Aalborg has a biomass research programme with its main focus 
on thermo-chemical and bio-chemical conversion of biomass for the purposes of 
either energy or solid/liquid/gaseous biofuel production. Activities cover the full value 
chain from feedstocks through conversion to end use application for example in 
engines or power stations and further developments into fully equipped biorefinery 
platforms. Geographically, the Biomass research programme has activities at both 
Aalborg and Esbjerg Campuses of the Department of Energy Technology. 

Large scale lab facilities:  

¶ Continuous Bench Scale 1 (CBS1)- Hydrothermal Liquefaction (HTL) facility: 
Approx. 20 kg/h feed, processing conditions up to 450 deg C, 350 bar. High 
resolution instrumentation and online gas sampling. Wide range of input 
biomasses possible. Gravitational separation of product phases 

¶ Solid fuel conversion facility: 400kW input power, grate fired test rig. Fully 
instrumented, access for optical analysis in flame zone and downstream. 

http://www.bio.dtu.dk/english
http://www.kt.dtu.dk/english/Research/PILOT-PLANT
http://www.et.aau.dk/research-programmes/biomass
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At the University of Aarhus various research groups work on the conversion of 
biomass into materials, chemicals and energy. The Biofuel laboratory investigates the 
biomass combustion for heat and energy production. 
 
4.7 Estonia 

Estonian University of Life Sciences is the only university in Estonia whose 
priorities in academic and research activities provide the sustainable development of 
natural resources necessary for the existence of Man as well as the preservation of 
heritage and habitat. According to QS World University Rankings by Subject (2015), 
the Estonian University of Life Sciences is one of top 100 universities in the world in 
the field of agriculture and forestry, ranked 51 to 100. Academic and Research area ï 
Forest and wood processing technology - Wood science; technology of logging and 
forest machinery; wood processing; technology of wooden products; wood chemistry 
and technology; resources, properties and production technology of wood(en) fuel; 
forest logistics.  
 
Tallin University of Technology, Faculty of Chemical and Materials Technology, 
fields of competence. 
¶ Chemical technologies and equipment design 

¶ Sustainable polymer materials for sustainable future: cellulose derivatives and 
wood-polymer composites 

¶ New technologies for of thermochemical processing of oil shale and fuel 
blends blended fuels 

¶ The fluidifying Liquefaction of dictyonema oil shale organic matter with 
supercritical solvents and reagents 

 
4.8 Finland 

The strong expertise in primary processing in Finland is a natural consequence of the 
central position of the domestic forest industries in Finnish economy. The unique 
expertise has been developed through high level education and research at several 
universities and the joint research started within the industry almost a hundred years 
ago. Fruitful co-operation between the industry and machine and chemical suppliers 
has been an essential part in building up the expertise.  
 
Aalto University, the School of Chemical Technology educates most of the 
engineers for the needs of the forest industry at the Department of Forest Products 
Technology.  Due to the long history and wide experience in forest biomasses, the 
university has a world class competence also in the area of pretreatment and pulping. 
The key research groups include Wood Chemistry and Biorefineries. Other 
universities with strong focus on the education and research in primary processing 

http://www.emu.ee/en/
http://www.ttu.ee/research/
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include Åbo Akademi University, Faculty of Science and Engineering with subjects 
Fibre and Cellulose Technology (FCT) and Wood and Paper Chemistry. The 
University of Oulu, has a research and educational unit Bioprocess Engineering at 
the Chemical Process Engineering research group. 
 
KCL (Oy Keskuslaboratorio-Centrallaboratorium Ab) founded in 1916 has the longest 
history and experience in R&D for the benefit of the Pulp, Paper and Board 
Industries. Related to primary processing KCL nowadays operates a mechanical 
pulping pilot plant (TMP, CTMP). The research operations and laboratory/semipilot 
equipment of KCL were acquired by VTT Technical Research Centre Finland in 
2010. The projects carried out during the years form a huge databank on various 
primary processing issues. VTT is an impartial multidisciplinary expert organization 
producing research, development testing and information services to public sector, 
companies and international organizations. VTT is a not-for-profit organization with 
extensive research and pilot facilities related to biomass treatment, process 
chemistry, thermochemical conversions, industrial biotechnology and material 
applications. Other players in the area are SciTech-Service Oy Ltd, a technology 
development company offering consulting and laboratory services in pulping, 
biorefining and regenerated cellulosics. Experimentis Oy Inc is the private and 
independent provider of the laboratory services. 
 
The current chemical (kraft, soda, sulphite, orgnosolv), chemimechanical/ 
semichemical (CTMP, NSSC) or mechanical pulping (GW,PGW, TMP) processes are 
today no more in the focus area of research in Finland. These are carried out mostly 
in customer projects. Topics are related to wood raw materials, process modifications 
and product development. 

The focus in todayôs pre-treatment and pulping research is in biorefinery related 
issues especially in the development of new processes to produce: 

¶ Dissolving pulp, nanocellulose and other specialty pulps 

¶ Sugars and intermediates for chemical products and for biofuels 

¶ Hemicellulose derived polymers, monomers and hydroxy acids 

¶ Various types of lignins  

Key processes in todayôs research portfolio for pre-treatment and pulping are based 
on alkaline oxidation, sulphite pulping, ionic liquids and deep eutectic solvents. 
 
Thermochemical conversion technology R&D&I is focused on biofuels and chemicals 
production from forest and agro residues, waste to energy with material recovery and 
combined heat and power production. Most significant and recently modernised 
gasification and fast pyrolysis facility is located at VTT Bioruukki piloting centre. 
Facilities are in technically relevant and economically efficient scale and are used for 
both contract and public research.  Main research topics are renewable 
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transportation fuel and chemical production from biomass residues and wastes by 
gasification and fast pyrolysis processes.  
 
4.9 France 

INRA has large research capacities and can provide a significant expertise in 
pretreatment research technologies and an access to pilot-scale facilities for usual 
and new fractionations processes (dry, physical, chemical, or enzymatic 
pretreatments, ultra-fine grinding, and electrostatic separation...). FCBA has 
significant expertise on pretreatment, pulping and thermochemical processing and an 
access to a range of cooking, bleaching and thermomechanical pulping pilot facilities. 
   
Numerous other French organizations contribute to research and expertise in the 
three topics of primary processing. Research units belonging to French universities 
(Universities of Grenoble, Lorraine, Lyon, Compiègne) or CNRS (the main science 
and technology organization in France), are especially focused on fundamental 
research whereas industrial technical centres geared their research toward industrial 
development.  
 
Among industrial technical centres, relevant research organizations are: 

¶ CTP, a historically industrial partner for Applied Research, Consultancy, 
Testing Laboratories and Training Courses for pulp and paper industry. CTP 
provides a high level of Scientific Expertise and access to several pilot scale 
facilities. 
 

¶ IFPEn, a public-sector research, innovation and training center historically 
active in the development of thermochemical technologies.  
 

¶ CIRAD, a French agricultural research organization working for the 
sustainable development of tropical and Mediterranean regions. The 
BioWooEb unit develops a strong expertize in the field of thermochemical 
conversion (torrefaction, pyrolysis, gazeication, combustion). 
 

¶ CEA, a French public government-funded research organisation. The platform 
GENEPI is a unique R&D platform in Europe dedicated to the preparation 
(grinding, drying, torrefaction) and thermochemical conversion of bioresources 
(gasification, hydrothermal, supercritical water, fast pyrolysis) at a pilot scale. 
 

Among public research actors, the following research units and laboratories are 
particularly relevant: 
 

http://www.webctp.com/gb/default.cfm
http://www.ifpenergiesnouvelles.com/
http://www.cirad.fr/en/research-operations/research-units/biomass-wood-energy-bioproducts
http://www.cea.fr/cea-tech/liten/genepi/Pages/Actu/test.aspx
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¶ LERMAB (Nancy) is developing basic and applied research on wood and 
natural fibers, from the molecular to macroscopic level. It can provide a strong 
expertize on pretreatment and thermochemical conversion of wood. 
 

¶ LCPO (Bordeaux) develops research on wood chemistry in close relation with 
industry (Xylochem facility) and on biopolymers and elaboration of new 
polymers and materials. 
 

¶ IRCELYON (Lyon) is an academic research laboratory dedicated to catalysis 
which developed a strong expertize in biomass thermochemical conversion. 
 

¶ CERMAV (Grenoble) is a fundamental research center devoted to 
Glycosciences, with strong and multidisciplinary expertise that spans from 
chemistry, physical-chemistry, biology to material sciences. It can provide a 
basic knowledge of pretreatment technologies. 
 

¶ LGP2 (Genoble), conducts research on the development of green processes 
involving for the lignocellulosic fibers bleaching, extraction and transformation 
into valuable products. This unit has also developed significant expertise in the 
field of flotation to paper recycling (deinking), biological treatment of pulp mill, 
and membrane separation processes. 
 

¶ LRGP (Nancy) conducts research in process engineering for biomass 
fractionation. 

 
4.10 Germany 

Federal Ministry of Food and Agriculture concludes Germanyôs bioeconomy research 
landscape with the following paragraph: 
 
ñThe bioeconomy research landscape in Germany is broadly based: there are 
relevant activities at 60 German universities and 37 universities of applied sciences. 
Other locations include 61 research facilities outside universities: for example, the 
Fraunhofer Gesellschaft, the Max-Plank Gesellschaft, the Leibniz Gemeinschaft, the 
Helmholtz Gemeinschaft, and 17 locations operated by German ministries. The 
research activities in bioeconomy are not restricted to one professional discipline. 
They include agricultural sciences, life sciences, mechanical engineering, plant 
engineering and in part social sciences.ò 
 
The number of organisations which have some bioeconomy related research is 
numerous. Piloting scale tools which are relevant for ERIFORE are mainly possessed 
by Fraunhofer Society, DBFZ or the KIT. There are also different universities which 
have larger scale applied research institutes. Basic research is done in universities, 

http://welcome.univ-lorraine.fr/en
http://www.lcpo.fr/
http://www.ircelyon.univ-lyon1.fr/en/
https://www.cermav.cnrs.fr/en
http://pagora.grenoble-inp.fr/research-groups/lgp2-three-research-groups-111875.kjsp
http://lrgp-nancy.cnrs.fr/
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Max Planck Society, Helmoltz Association of Research Centres and Leibniz 
Association. 
 
The following institutes are active in primary processing and have developed relevant 
piloting units or analytical equipment: 
 

¶ DBFZ ï The Deutsches Biomasseforschungszentrum 
DBFZ located in Leipzig and it consist around 180 employees. Their research 
topics are bioenergy systems, biochemical conversion, thermo-chemical 
conversion and biorefineries. 

 

¶ Fraunhofer IGB ï Institute for Interfacial Engineering and Biotechnology 
Fraunhofer IGB is an applied science institute which is located in Stuttgart. 
Fraunhofer IGB consist around 400 employees and its yearly budget is around 
30 million euros. Yearly investments are around 2 million euros. Their 
research areas are interfacial engineering and materials science, molecular 
biotechnology, physical process technology, environmental biotechnology and 
bioprocess engineering, cell and tissue engineering. The Fraunhofer CBP is a 
branch of the Fraunhofer IGB. 
 

¶ Fraunhofer CBP -  Center for Chemical-Biotechnological Processes 
Fraunhofer CBP is a member of ERIFORE project. Fraunhofer CBP is piloting 
center for chemical and biotechnological processes and is a branch of 
Fraunhofer IGB. Fraunhofer CBP is located in Leuna and consist around 40 
workers. . The main research areas are pretreatment of lignocellulosic 
biomass by pulping with liquid pulping agents, e.g. Organosolv or Soda 
pulping and the biotechnological and chemical transformation including 
downstream processing of biogenic raw materials. Therefore Fraunhofer CBP 
is operating several pilot units.  

 

¶ Fraunhofer WKI ï Institute for Wood Research 
Fraunhofer WKI is an applied science institute which is located in 
Braunschweig. Fraunhofer WKI consist around 130 employees and its yearly 
budget is around 11 million euros. Their research areas are wood based 
materials, material analysis, indoor chemistry, surface technology and 
environmentally friendly structures. 

 

¶ Fraunhofer UMISCHT ï Institute for Environmental, Safety and Energy 
Technology 
Fraunhofer is an applied science institute which is located in Oberhausen. 
Fraunhofer UMSICHT consist around 500 employees and its yearly budget is 
around 40 million euros. Their research areas are polymer materials, 
chemistry, environment, biomass and energy. 

https://www.dbfz.de/en/the-dbfz.html
http://www.cbp.fraunhofer.de/en.html
http://www.iml.fraunhofer.de/en.html
http://www.umsicht.fraunhofer.de/en/about-fraunhofer-umsicht.html
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¶ KIT ï Karlsruhe Institute of Technology 
KIT is a member of Helmoltz Association and locates in Karlsruhe. KIT has 
good expertise and tools in thermochemical conversions and catalysis. They 
are active in pyrolysis, gasification, syngas processing and synthesis. KIT 
operates Bioliq demonstration unit together with Air Liquide.  

 

¶ TU Freiberg 
Technical University of Freiberg locates in Eastern-Germany. They have 
strong expertise in gasification processes. Their main competency is in fossil 
based feedstocks but they are active also in bio based gasification. 

 

¶ Fraunhofer ICT ï Institute for Chemical Technology 
Fraunhofer ICT is a member of ERIFORE project. Fraunhofer ICT is an 
applied science institute which is located in Pfinztal. Fraunhofer ICT consist 
around 240 employees and its yearly budget is around 34 million euros. Their 
research areas are energetic materials, energetic systems, applied 
electrochemistry, environmental engineering and polymer engineering. 

 
4.11 Greece 

The General Secretariat for Research and Technology of the Ministry of 
Development is responsible for designing, implementing and supervising national 
research and technological policy. 
 
Because of its strategic location, qualified workforce and political and economic 
stability, many multinational companies such as Ericsson, Siemens, Motorola and 
Coca-Cola have their regional research and development headquarters in Greece. 
 
Concerning the topics of pretretament, technologies, no relevant pilot facilities have 
been identified but 5 organizations can be referenced for the ERIFORE activities:  
 

¶ Chemical Engineering Sciences (ICE-HT), FORTH Foundation for 
Research and Technology, Hellas ICE-HT  Institute of Chemical Engineering 
Sciences    
  

¶ Chemical Process & Energy Resources Institute (CPERI), Department of 
Chemical Engineering and Chemical Process Engineering 
 

¶ Research Institute - Aristotle University of Thessaloniki (cf D1.2)  
 

¶ Institute of Applied Biosciences Centre for Research and Technology 
Hellas, 

http://www.ict.fraunhofer.de/en/aboutus.html
http://lpre.cperi.certh.gr/
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¶ NATIONAL AGRICULTURAL RESEARCH FOUNDATION, (NAGREF ï cf 
D1.2) 

 
4.12 Hungary 

The main organizations with expertise in primary processing identified in Hungary 
was University of West Hungary, Institute of Wood Sciences - Natural Resources 
Research Center. The key research areas of the institute are wood anatomy, wood 
structure and properties, wood modification (chemical and biological methods) and 
wood preservation. 
 
 
4.13 Ireland 

In Ireland 10.5% of the land area is under forest compared with almost 40% for the 
rest of Europe.  
 
Ireland's national Technology Centre for Biorefining and Bioenergy (TCBB) is 
one of a number of centres established and led by industry, and initially funded by 
Enterprise Ireland and the IDA Ireland. TCBB is an organisation of industry members, 
academic experts, institutions and government agencies working together to expedite 
the commercial development potential of the Irish biomass resource. TCBB expertise 
in primary processing lies within the area of pretreatment and thermochemical 
conversion. 
 
4.14 Italy 

Italy is the 4th-largest national economy in Europe, the 8th-largest by nominal GDP in 
the world, and the 12th-largest by GDP (PPP). The country is also well known for its 
influential and innovative business economic sector, an industrious (Italy is the 
second largest manufacturer in Europe behind Germany) and competitive agricultural 
sector (Italy is the world's largest wine producer), and for its creative and high-quality 
automobile, naval, industrial, appliance and fashion design. 
 
Concerning the R&D expertise of ERIFORE topics, several universities and institutes 
can be highlighted (see D1.2) and they are part of the CNR (The National Research 
Council of Italy aims to the cooperation with the industrial system). Actions include 
joint research programmes, research contracts, consulting, licensing and patent 
releases, foundation of research consortia and spin off companies, and many other 
initiatives aimed at enhancing the technology transfer processes to companies and 
business sectors.): 
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¶ Institute for Agricultural and Forest Systems in the Mediterranean 
(ISAFoM)   
 

¶ Tree and timber institute (IVALSA)  
 

¶ Institute of agricultural biology and biotechnology (IBBA)  
 
In the area of expertise in pretreatments technologies no relevant facilities have been 
identified in the public sector but the association: 
 

¶ ASSOCARTA, trade organisation on behalf of the Italian Paper Industry 
representing pulp, paper and board manufacturing companies in Italy.  

 
4.15 Latvia 

Latvian State Institute of Wood Chemistry (LSIWC) is an independent State non-
profit organization which carries out R&D activities in the field of wood science and 
technologies under the supervision of the Ministry of Education and Science to 
develop scientifically grounded, environmentally friendly technologies providing 
competitive materials and products from wood and wood biomass and sustainable 
utilization of the resources for economic, social and environmental benefits. 
Researches are carried out in nine laboratories. 

 
Latvia State Forest Research Insitute "Silava" (LSFRI)  
is a leading forest research centre in state, founded in 1946, further described in 
WP1-D1.2 
 
Forest Faculty - Latvia University of Agriculture (LUA FF) 
Department of Forestry, Department of Forest Exploitation, Department of Wood 
Processing 
 
Forest and Wood Products Research and Development Institute (FWPRDI) 
Research:  Materials and technologies, Fire safety, Energy, Economics 
 
4.16 Lithuania 

Aleksandras Stulginskis University (ASU) is a state institution of higher education 
and research, which is constantly improving its activity and meeting the highest 
expectations of society needs. The University provides wide-ranging studies and 
research related to biomass primary processing technologies, depending on units. 
Applied research and experimental development trends at the Faculty of Forest 
Science and Ecology include renewable energy resources and their sustainability; 

http://www.kki.lv/new
http://www.silava.lv/mainen/research.aspx
http://eng.llu.lv/?ri=4549
http://e-koks.lv/en/
http://mef.asu.lt/en/
http://mef.asu.lt/en/
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biomass engineering and energetic processes in biotechnology; logging technologies 
and wood quality. 
 
The Institute of Environment and Ecology provides high-level research and 
experimental developments in the fields of chemical engineering; bioenergy, 
chemical and biotechnological processes; biomass engineering and energetic 
processes in biotechnology. 
 
Faculty of agricultural engineering provide such a study subjects as Basics of 
Biomass Treatment; Biogas Engineering; Biomass Conversion Engineering; Primary 
Processing Engineering of Agriculture products; Technological Processes of Biomass 
Conversion; Thermal Conversion of Solid Biofuels. 
 
Research fields of the Kaunas University of Technology (KUT), Department of 
Materials Engineering of the Faculty of Mechanical Engineering and Design include 
dynamic research of wood structure and processing parameters, modification of 
wood and engineering wood products, development and assessment of nanofiber 
structures, research of links between hierarchical characteristics of wood structure 
and simulation of primary processing. 

Research fields of the Faculty of Chemical Technology include synthetic and natural 
polymers. One of the national scientific projects implemented in the Faculty is "Bio 
refining of berry pulp to functional components using high pressure and enzymatic 
methods" (UOGBIORAF 2014-2015). Creation and research of innovative 
technologies for complex processing of pulp of selected berries (raspberries, 
chokeberries, black currant and Guelder Rose berries) into high value functional food 
ingredients, applying waste-free bio refining concept. Optimized processes of pulp 
extraction and fractioning using supercritical carbon dioxide and subcritical water (or 
its mixtures with ethanol or other organic solvents). 
 
4.17 Luxemburg 

No relevant data found 
 
4.18 Malta 

No relevant facilities/expertise has been identified for the pretreatment technologies 
in this country. 

4.19 The Netherlands 

TNO and partners have investigated new possibilities for pretreating second 
generation feedstocks for biofuel production. A promising example is a dilute acid 

http://mef.asu.lt/en/institutes/institute-of-environment-and-ecology/research-areas/
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pretreatment process using superheated steam, and a concomitant installation of a 
Superheated Steam Pilot line. 
The Institute for Sustainable Process Technology (ISPT) has created a Deep 
Eutectic Solvents cluster to drive energy efficiency in the paper industry. TU 
Eindhoven has obtained promising lab results to extract lignin from cellulose rich 
biomass and pilot trials are planned. 
At the Energy research Centre of the Netherlands (ECN), one of the research 
focuses is on thermochemical conversion of biomass. Areas of research include 
pretreatment, gasification, purification and biorefining. In particular, ECN has 
developed a technology and process that produces BTX (benzene, toluene, xylene) 
from biomass (and waste).  
Larger centres and companies with pilot lines include the Bioprocess Pilot Facility 
(BPF), Green Chemistry Campus, and the Biomass Technology Group (BTG). BPF 
has bench scale pretreatment unit and a pilot scale pretreatment unit with a capacity 
of approximately 40 kg dry biomass per hour. BTG is an independent, private group 
of companies, which for the past 25 years has specialised in the process of 
conversion of biomass into useful fuels and energy. The units at BTG for all types of 
pyrolysis, torrefaction and gasification are used for own developments as well as for 
contract research.  
 
4.20 Norway 

Norwegian University of Life Sciences, NMBU, focusses a biochemical conversion 
using steam explosion and enzymatic saccharification facilities. 
 
NOFIMA provides test services on pilot scale biomass pretreatment and hydrolysis, 
mainly but not exclusively for marine-based biomass. Facilities include reactors for 
pretreatment, hydrolysis and up-concentration.  
 
Paper and Fiber Institute, PFI, has a wide range of lab/small pilot scale facilities for 
biorefinery research for fast pyrolysis. 
 
Telemark University College (HiT) has expertize in gasification and the 
investigation of mist and gas explosions by high speed cameras, custom designed 
riggs and theoretical modelling. 
 
4.21 Poland 

Institute for Chemical Processing of Coal, there is Clean Coal Technologies 
Center, European leading center of innovative researches on clean carbon 
processing. 
The scope of actual conceptual competences and market activities ï 
Thermochemical conversion of solid fuels for energy and chemical industry ï 

http://www.nmbu.no/
http://nofima.no/en/research-facilities/biotep/
http://www.pfi.no/
http://www.hit.no/Om-HiT/Organisasjonen/Fakultet-for-teknologiske-fag/Institutt-PEM
http://www.ichpw.pl/en/
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including renewable fuels for energy production, pyrolysis and gasification of coal 
and biomass, oxy-combustion and innovative liquefaction of coal. 
Rational individual and municipal heating systems based on coal and biomass ï 
including reduction of low emission from houses, by development of small capacity 
boilers, as well as classified, low-emission fuels. 
 
Thermal processes for energy recovery from waste and solid recovered fuels ï 
including wastes compacting, pyrolytic conversion and gasification of wastes, incl. 
sludge from wastewater treatment plants. 
 
Wood Technology institut is the only scientific-research institution in Poland which 
deals in a comprehensive manner with theoretical and practical issues of wood 
processing, its application and creation of new composites based on wood. One of 
activity in the field of scientific research, stemming from the Statute, of the Institute 
encompasses scientific research and development works conducted in the following 
scope: biotechnology, chemical wood processing industries 
 
4.22 Portugal 

Forestry plays an important economic role among the rural communities and industry 
(namely paper industry that includes Portucel Soporcel Group, engineered wood that 
includes Sonae Indústria, and furniture that includes several manufacturing plants in 
and around Paços de Ferreira, the core of Portugal's major industrial operations of 
IKEA). In 2001, the gross agricultural product accounted for 4 per cent of the national 
GDP. Portugal is also the world's leading cork producer.  
 
RAIZ is a private non-profit research institute whose partners are the Portucel 
Soporcel group and the Universities of Aveiro, Coimbra and Lisboa. Prof Carlos de 
Pascoal Neto is its Director. 
RAIZ is committed to support the competitiveness of the Portuguese Pulp and Paper 
Industry, through research, technology transfer and training. RAIZ was officially 
formed in September 1995 and initiated its activity in January 1996. (further 
description in WP1- D1.2) 
 
4.23 Romania 

ñPetru Poniò Institute of Macromolecular Chemistry has expertise in pre-
treatment of wood and its thermochemical conversion. Some research activities are 
dedicated to the study of different non-conventional treatments of biomass, as well as 
use of its components in different high-added value materials. Also, the thermal 
behaviour of biomass components or lignin-based materials is investigated. 
 

http://www.itd.poznan.pl/en/index.php?openmenu=2
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ñGheorghe Asachiò Technical   University, Cellulose, Paper and Fibers Group is 
the only group that trains engineers and specialists in the area of pulp and paper 
industry. Research activities are focused on the delignification of different kind of 
biomass, as well as on the development of new ways to improve the properties of 
biomass components. 
 
4.24 Slovakia 

Slovak University of Technology in Bratislava: The main research activities are 
focused on biomass pyrolysis technology; Biomass gasification technology; 
Technology for the removal of tars from the pyrolysis gases; Wet biomass 
gasification in supercritical water. Also, aspects related to production and 
characterization of cellulosic pulps, technology of plasma-chemical surface treatment 
of materials, techniques for the evaluation and analysis of biomass products (thermo-
chemical conversion, isolation of individual components) are approached. 
 
Pulp and Paper Research Institute has participated in both preparation and 
implementation of development actions of the Czech and Slovak pulp and paper 
industry. Research activities are oriented towards the reduction in the consumption of 
raw materials, chemicals and energy as well as towards a decrease of environmental 
impacts when producing the pulp. Thus, the main topics are as follows: development 
of new pulping processes; application of additives (AQ, surfactants etc.) in 
conventional and modified sulphate cooking; modelling of the conventional alkaline 
(natron, sulphate) as well as sulphite (acid, neutral, alkaline) cooking processes; 
modelling of the modified alkaline delignification processes (RDH, WLI, Superbatch, 
Enerbatch, and ITC); modelling of the two-stage cooking processes. 
 
4.25 Slovenia 

The main groups with expertise in primary processing identified in Slovakia are as 
follows: 
 

¶ University of Maribor- Faculty of Chemistry and Chemical Engineering 
Faculty of Chemistry and Chemical Engineering has one of the most important 
research group in Slovenia. Some research topics related to primary biomass 
processing are dedicated to efficient energy use; alternative energy sources 
and synthetic fuels production. 

 

¶ Institute of Chemistry, Laboratory of Catalysis and Chemical Reaction 
Engineering : The main research activities: hydrogen production and use 
(sorption-enhanced steam reforming and fuel cells); biofuel production 
(biodiesel; batch/continuous and conventional/heterogeneous/enzymatic 
production; liquefied biomass; batch/continuous hydrogenation); pyrolysis, 
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combustion and gasification (coal, biomass, polymer waste...); microprocess 
engineering (steam reforming, catalyst screening...); distillations, extractions, 
absorptions; process and product modelling, sensitivity analysis, optimisation, 
intensification, economical valorisation; reaction kinetics, transport phenomena 
and fluid mechanics. 

 

¶ The research activity of Department of Wood Science and Technology 
(University of Ljubljana) covers all aspects of surface finishing of wood and 
is specialized for standard and non-standard characterization of wood 
surfaces and coated wood. Also, topics related to the primary processing of 
biomass such as liquefaction of wood and lignocellulose materials 
(biorefineries); preparation of bio-based coatings made of liquefied wood and 
lignocellulose materials; performance/properties of bio-based coatings; 
application of nano-particles in wood coatings; deposition of nano-particles on 
wood surfaces by sol-gel methods; hydrophobisation of wood and wood based 
materials are approached. 

 
4.26 Spain 

Spain has the fourteenth-largest economy by nominal GDP in the world and the 
Spanish economy is the fifth-largest in the European Union. Forestry activities are 
managed by the Ministry of Agriculture and the Innovation activities are managed by 
the Ministry of Economy. This situation is the origin of having different R&D institutes 
that may overlap in some situations for the R6D activities. 
 
The Main players in R&D activities and expertise in ERIFORE areas are: 
 

¶ INIA  CIFOR (Technological R&D Institute focused on forestry activities ï 
further described in WP1 ï D1.2) 
 

¶ Instituto de Carboquímica ICB-CSIC, Zaragoza 
 

¶ ASPAPEL, Madrid  
 

¶ Instituto de catálisis y petroleoquímica ICP-CSIC, Madrid 
 

¶ CENTRO DE INVESTIGACIONES CIENTIFICAS ISLA DE LA CARTUJA 
(CICIC) Sevilla   
 

¶ IMDEA Getafe 
 

¶ CENER - CIEMAT, Foundation Ciudad de la Innovación, Sarriguren 
(Navarra) ·  

http://www.icb.csic.es/
http://www.icp.csic.es/
http://www.materials.imdea.org/
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¶ IVICAM CLAMBER, Instituto Regional de Investigación y Desarrollo 
Agroalimentario y Forestal de Castilla-La Mancha (IRIAF)  

 
4.27 Sweden 

The expertise in primary processing in Sweden has its origin in the long history of 
pulp and paper production and research. It has from there developed into including 
primary processing aiming for other intermediates and products suitable for a broader 
range of applications. The expertise has developed through high level education and 
research at a number of Universities and together with the forest industry fruitful 
collaborations has developed.  
 
Large scale demo plants in Sweden include The Biorefinary Demoplant (BDP) and 
Energy Technology Center (ETC). BDP is operating using pretreatment of biomass 
and with an annual production capacity of 1-2 ton of feedstock per 24h. ETC 
operates using thermo-chemical treatment of biomass. 
 
Both facilities are a part of SP and the ERIFORE consortium. In addition, Sweden 
has a number of institutions performing primary processing of forest biomass. The 
following organisations and Universities have been chosen due to their excellence 
and the degree of openness.  
 

¶ Mälardalen University  

¶ Biofuel Technology Center (BTC)   

¶ Karlstad University 

¶ Chalmers University of Technology 

¶ Lund University  

¶ Luleå University of Technology  

¶ University of Borås    

¶ Innventia 

¶ MoRe Research 
 
4.28 Switzerland 

No relevant big players in primary processing found. 
 
 
4.29 United Kingdom 

The Biorefinery Centre offers a one-stop shop for biomass evaluation and 
valorisation up to pilot scale level with facilities for biomass pretreatment, 
enzymolysis and bioreactors for liquid, solid and dispersed systems. The 
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Biorenewables Development Centre (BDC) has a dedicated range of pre-
processing equipment to treat biomass ï including drying, milling, pelletising and oil 
pressing, as well as novel demonstration equipment, including spinning cone 
columns, supercritical CO2 and microwave pyrolysis technologies. All operations exist 
on lab-scale to full pilot-scale (10-100 kg/h). 
 
 
4.30 Summary 

103 R&D organizations have been identified in the field of primary processing.  

Among those players, 80 % are conducting research activities related to pretreatment 
and pulping, and 56 % on thermochemical conversion. The table below gives an 
overview of the expertise of the identified players. 
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Table 1. Summary list of organisations per country and areas of expertise  

 

Country Organisations 
Pretreatment 
technologies 

Pulping 
Thermochemical 

conversion 

Austria 

Wood K plus X X X 

AIT X   

Bioenergy 2020+   X 

University of Technology Graz X X  

University of Life Science BOKU X X X 

University of Technology Vienna X  X 

Belgium 

BBEPP X X  

University Leuven X X  

GBEV (Ghent Bioeconomy Valley) X   

Ghent University   X 

Bulgaria 
University of Chemical Technology 

and Metallurgy 
X   

Croatia University of Zagreb X  
 
 

Czech Republic 

Faculty of Forestry and Wood 
Technology at Mendel University 

in Brno 
X  X 

Faculty of Chemical Technology  
Pardubice 

X X  

Denmark 

Technical University of Denmark X  X 

Aalborg University X  X 

Aarhus University X  X 

Estonia 
Estonian university of life sciences X X X 

Tallin university of technology X X X 

Finland 

Aalto University (Aalto) X X X 

Technical Research Centre of 
Finland (VTT) 

X X X 

University of Eastern Finland 
(UEF) 

X  X 

SciTech_Service Oy Ltd X X X 

Oy Keskuslaboratorio (KCL) X X  

Mikkeli University of Applied 
Sciences Fiber Laboratory 

X X  

Natural Resources Institute 
Finland (Luke) 

X   

Åbo Academy University X X  

University Of Oulu, Bioprocess 
Engineering 

X X  

Centria AMK X   

France 

LERMAB X  X 

IRCELYON   X 

CERMAV X   

LGP2 X X  

CTP  X  

IFPEn   X 

CIRAD X  X 

CEA   X 

LRGP X   

LCPO  X  

Germany DBFZ ï The Deutsches X  X 
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Biomasseforschungszentrum 

Fraunhofer IGB ï Institute for 
Interfacial Engineering and 

Biotechnology 
X   

Fraunhofer WKI ï Institute for 
Wood Research 

X   

Fraunhofer UMISCHT ï Institute 
for Enviromental, Safety and 

Energy Technology 
  X 

KIT ï Karlsruhe Institute of 
Technology 

  X 

TU Freiberg   X 

Fraunhofer CBP -  Center for 
Chemical-Biotechnological 

Processes 
X X  

Fraunhofer ICT ï Institute for 
Chemical Technology 

X X X 

Greece 
National agricultural research 

foundation 
X X X 

Hungary 

University of West Hungary, 
Institute of Wood Sciences - 
Natural Resources Research 

Center 

X  X 

Ireland TCBB X  X 

Italy 

Institute for Agricultural and 
Forest Systems in the 

Mediterranean (ISAFoM) 
X X X 

Tree and timber institute (IVALSA ) X X X 

Latvia 

LSIWC X X X 

LSFRI X   

LUA FF X   

FWPRDI X   

Lithuania 
ASU X  X 

KUT X   

Luwembourg No data found 

Malta No data found 

Netherlands 

TNO X X X 

TU Eindhoven X   

BPF X X  

Green Chemistry Campus   X 

BTG   X 

Norway 

NMBU X   

NOFIMA X   

PFI X X X 

NIBIO X   

Poland 

Institute for Chemical Processing 
of Coal 

  X 

Poznan University of Technology X X X 

Wood Technology Institut X X X 

Portugal RAIZ X X X 

Romania 

Technical University ñGh. Asachiò, 
Cellulose, Paper and Fibers Group 

X X  

ñPetru Poniò Institute of 
Macromolecular Chemistry 

X  X 

Slovakia Slovak University of Technology  X X 
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Pulp and Paper Institute X X  

Slovenia 

Maribor University X   

University of Ljubljana, Technical 
Faculty, Department of Wood 

Science and Technology 

X 
 

  

Institute of Chemistry, Ljybljana X  X 

Maribor University   X 

Spain 

ASPAPEL X X X 

Universidad politécnica de 
cataluña 

X X X 

CEN Å Instituto de Carboquímica 
ICB-CSIC  ER 

  X 

Instituto de catálisis y 
petroleoquímica ICP ïCSIC 

  X 

IVICAM CLAMBER X  X 

INIA (CIFOR) X   

Sweden 

Mälardalen University   X 

BTC X  X 

Karlstad University X X  

Chalmers University of 
Technology 

X X X 

Lund University X   

Luleå University of Technology X   

University of Borås X  X 

Innventia  X  

MoRe Research X X  

United Kingdom 
Biorefinery Center X  X 

BDC X X X 

Norway 

Norwegian University of Life 
Sciences, NMBU 

X   

NOFIMA X   

Paper and Fiber Institute, PFI X X X 

Telemark University College (HiT)   X 

Switzerland No data found 
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5 Research facilities 

On a facility level, the first deliverable shows that the consortium is well equipped to 
lead R&D research on pre-treatment, pulping or thermochemical conversion of 
lignocellulosic biomass. At laboratory scale, all of them have the equipment to carry 
out R&D program on classical technologies. Some of them can additionally provide 
important capabilities to study unconventional technologies (as bioprocessing 
pretreatment) or to develop upscaling research thanks to some semi-pilot, pilot and 
demo scale facilities.  
 
According to numerous experts interviewed for this deliverable, a key point to 
promote the development of the forest based bioeconomy is to provide to research 
organizations an access to complementary research facilities at different scales (lab 
scale, pilot scale, demo scale, and even intermediate scales). This recommendation 
would allow laboratories to transpose results obtained in the lab to the final industrial 
scale (ending proof of feasibility) as well as sharing the cost of the research.  
 
This recommendation fits the approach of ERIFORE which is to facilitate, through a 
collaborative research infrastructure, the development and commercialization of 
novel, industrially adaptable and techno-economically viable solutions. This chapter 
reviews the key facilities of the R&D organizations external to the ERIFORE 
consortium. 

 

5.1 Pretreatments and pulping 

In the appendix 1, Table 7 gives an inventory of the identified facilities in the field of 
pretreatment and pulping of main players outside the consortium. Data were obtained 
on the basis of the ERIFORE survey, the interviews of external experts and internet 
sources. Technical platforms with important pilot plant facilities are highlighted with 
bold lines. Most of them are more detailed in the Appendixes of the deliverable.  
 
From external members, large scale facilities relevant for pretreatment and pulping 
and open to R&D co-operations are mostly gathered in piloting halls. Identified ones 
provide a wide range of pilot facilities dedicated to upscaling studies: 
 

¶ Mikkeli University of Applied Sciences Fiber laboratory (MAMK - Finland) have 
a pretreatment and pulping pilot hall, where pilot or mill scale trials can be run 
with pulps, water or other substances. Typically a machine/piece of equipment 
to be tested is connected to one of the circulation loops of the hall. The 
process consists of various loop circulations (see Appendix 2- Table 9) 
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¶ CTP (France) have 11 different pilot scale facilities covering the main pulping 
technologies (see Appendix 2 - Table 14. CTP - Pulping pilot hall). 
 

¶ Fraunhofer CBP (Germany) has piloting capabilities to process different raw 
materials including forest based biomasses. Their core-competency in primary 
processing is Organosolv pulping (see Appendix Table 17. Fraunhofer CBP). 
 

¶ Lund University (Sweden), where the Process Development Unit (PDU) has a 
collection of unit operations in bench and pilot scale for bioethanol and 
biorefinery research and among them, capabilities for pre-treatment of 
biomass. The main difference between the research done in laboratory scale 
(typically 25-400 g dry matter) and the PDU research (typically 2-20 kg dry 
matter) is the possibility to scale the results obtained in the PDU to pilot plant 
scale (typically 1 ton/day). (see Appendix - Table 28. Lund University - 
Biochemical conversion) 

 
In addition to the facilities mentioned above, some unique pulping and pretreatment 
lines at semi-pilot or pilot-scale have been reviewed:  
 

¶ University of Borås : Their pilot equipment for pre-treatment has a capacity up 
to 5000 kg. The equipment is used for research and product development. 
 

¶ Sci Tech Services Oy Ltd (Finland) which can provide a water-jacketed 
versatile cooking systems enabling simulation of real mill situations, where 
liquors and filtrates are circulated and re-used. These allow the simulation of 
all industrial cooking modifications. 

 
Table 2. Special infrastructures in pretreatment and pulping 

Country Organisation Equipment/facility 

Finland MAMK Pretreatment and pulping pilot hall 

France CTP Pulping pilot hall 

Germany Fraunhofer CBP Organosolv pulping pilot facilities 

Sweden Lund University Pretreatment facilities (2-20 kg dry matter) till pilot plant scale (1 ton/day). 

Sweden University of Borås pilot equipment for pre-treatment (up to 5000 kg) 

Finland Sci Tech Services Oy Ltd 
water-jacketed versatile cooking systems enabling simulation of real  
mill situations 

 
 
 
5.2 Thermochemical Conversion 

In the appendix 1, Table 8 gives an inventory of the identified facilities in the field of 
thermochemical conversion of main players outside the consortium. Data were 
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obtained on the basis of the ERIFORE survey, the interviews of external experts and 
internet sources. Technical platforms with important pilot plant facilities are 
highlighted with bold lines. Most of them are more detailed in the Appendixes of the 
deliverable.  
 
From external members interviewed numerous gasification demonstration lines and 
gasification pilot plants have been developed in Europe since the beginning of this 
century, for example in Austria (Bioenergy 2020+, TU Vienna), Czech Republic (Brno 
University of Technology), Denmark (Technical University of Denmark (DTU)), 
France (GAYA project, BioTFuel project, LERMAB), Germany (Bioliq project), the 
Netherlands (ECN), Spain (CENER), Sweden (Chalmers University of Technology, 
Mälardalen University). Most of those facilities are described in the appendix of this 
deliverable. The biggest demonstration lines generally aims to remove the main 
technical and financial obstacles from the overall process of converting lignocellulose 
biomass into 2nd generation biogas, and to develop an innovative and sustainable 
industrial concept. Smaller demonstration lines or pilot scale facilities concern R&D 
projects on gas selectivity, gas purification, optimization of the process parameters, 
development of solution to reduce pollutants. 
 
A few pilot halls providing access to pilot scale facilities for hydrothermal conversion, 
torrefaction or solvolysis have been as well identified: 
 

¶ Aalborg University (Denmark) can provide a continuous Bench Scale for 
hydrothermal liquefaction (HTL) facility (Approx. 20 kg/h feed) (see Appendix - 
Table 25. Aalborg University) 
 

¶ Aarhus University can provide an hydrothermal liquefaction semi pilot plant 
with oil production rate 90ī150 g/h. (see Appendix - Table 26. Arhus 
University) 
 

¶ CEA Technological R&D platform and labs dedicated to the preparation 
(grinding, drying, torrefaction) and thermochemical conversion of bioresources 
with many pilot scale facilities (see Appendix - Table 16. CEA ï Pretreatment 
and thermochemical conversion) 
 

¶ CIRAD which can provide a 600 m² Biomass & Energy Platform with the main 
R&D pilots for biomass conversion into energy. Its specificity is that it 
combines all the biomass thermochemical conversion processes on a semi-
industrial scale: pyrolysis, roasting, gasification, and an engine test bench for 
biofuel combustion. The experiments done at the Biomass & Energy Platform 
address major issues in terms of ecology and development in developing 
countries (see Appendix - Table 15. CIRAD - Biomass & Energy Platform) 
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Table 3. Special infrastructures in thermochemical conversion 

Country Organisation Equipment/facility 

Austria Bioenergy 2020 Demoplant (gasifier) 

Austria TU Vienna 100 kW gasification plant 

Czech 
Republic 

Brno University of 
Technology 

A gaseification reactor with fluidized bed is used to study the gasification 
process (40 kg/h wood) 

Denmark 
Technical University of 
Denmark 

Pilot plant 

Denmark Aalborg University Hydrothermal Liquefaction (HTL) facility (Approx 20 kg/h feed) 

Denmark Aarhus University Hydrothermal pilot unit 

France CEA Technological R&D platform dedicated to thermochemical conversion 

France CIRAD Biomass & Energy Platform with thermochemical pilot units 

France GAYA project Gasification demo plant 

France BioTFuel project Gasification demo plant 

France LERMAB Gasification pilot plant 

Germany KIT demonstration unit (gasifier, pyrolysis) 

The 
Netherlands 

ECN BTX production (gasifier and scrubber) on 5 to 150 kg/h. 

Spain CENER Industrial pilot plant (biomass treatment plant/gasification/pyrolysis) 

Sweden 
Chalmers University of 
Technology 

Chalmers Gasifier 

Sweden Mälardalen University Unique large scale pilot gasifier of 100-200 kW. 

United 
Kingdom 

BDC Continuous Microwave pyrolysis unit (30 kg/h). 

 
5.3 Summary 

Similarly to the first deliverable, the collected information shows that numerous 
laboratory scale facilities are available all over Europe to take up R&D challenges 
related to the pretreatment, pulping and the thermochemical conversion of forestry 
biomass.  
 
Larger scale facilities have as well been reported and would complement the 
technological offer of the consortium. For pulping and pretreatment, most of those 
facilities have been developed by historical players or technical centers in Finland, 
France, Germany, The Netherlands, Sweden, Slovakia, United Kingdom and Norway. 
 
Since the beginning of this century, numerous demonstrating lines based on 
gasification have as well been developed in Europe, for example Austria, Czech 
Republic, Denmark, France, Germany, the Netherlands, Spain, Sweden. Such 
initiatives for other thermochemical technologies (hydrothermal, supercritical,é) have 
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not been identified but pilot scale facilities are available, for example at DBFZ, KIT or 
Fraunhofer CBP. 

Those data have to be cross-checked with the data provided in the first deliverable in 
order to establish a more general conclusion on European capacities. Nevertheless, 
this report shows that significant technical infrastructures could be provided by 
external partners and would complement the technological offer of the ERIFORE 
initiative.  
 
Table 4. Summary of Research infrastructure in the field of Forest biomass primary processing. 
 

Country Organisation Pretreatment Pulping 
Thermochemical 

conversion 

Austria 

AIT L 
  

Bioenergy 2020+  
 

L,S,P 

BOKU L,S L,S L,S 

TU Wien  
 

L 

TU Graz L L 
 

Bulgaria 

Chemical 

Technology and 

Metallurgy ï Sofia 

L 
  

Croatia Faculty of Zagreb L 
  

Czech Republic 

Faculty of Chemical 

Technology ï 

Pardubice 

 L, s 
 

Brno University of 

Technology 
 L, s 

 

Denmark 

Technical University 

of Denmark 
L,P 

 
L,P 

Aalborg University L,P  L,P 

Aarhus University L,P  L,s 

Finland 

UEF  
 

s, P 

Mikkeli University of 

Applied Sciences 

Fiber laboratory 

P L, P 
 

Technical Research 

Centre of Finland 

(VTT) 

L,s L,s P 

SciTech Services Oy L,s L,s L 
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Ltd 

France 

LERMAB L  L, P 

IRCELYON   L 

CERMAV L   

LGP2 L L  

CTP  L, s, P  

IFPEn   L, s, P 

CIRAD L, s, P  L, s, P 

CEA   L, s, P 

LRGP L   

LCPO L L L 

Germany 

DBFZ s  s 

Fraunhofer ICT s s  

Fraunhofer IGB s s  

Fraunhofer CBP P P  

Fraunhofer 

UMSICHT 
  P 

Fraunhofer WKI P   

KIT   P 

TU Freiberg   P 

Hungary 
University of West 

Hungary 
L   

Ireland TCBB No data provided  No data provided 

Norway 

Norwegian 

University of Life 

Sciences 

L,P   

Paper and Fiber 

Institute 
L L L,s 

Norwegian Institute 

of Bioeconomy 

Research 

L   

NOFIMA L,P   

Portugal RAIZ L, s L,s L,s,P 

Romania 

ñGheorghe Asachiò 

Technical University 
L L  

Transilvania   L 
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University 

ñPetru Poniò 

Institute of 

Macromolecular 

Chemistry 

L  L 

Slovenia 

Maribor University L,s  L 

University of 

Ljubljana 
L  L 

Slovenian Forestry 

Institute 
  L 

Institute of 

Chemistry 

L,P 

L 
 L, P 

Slovakia 

Pulp and Paper 

Institute 
L L 

 

Slovak University of 

Technology 
L,P L L 

Spain 

 

CENER L,S,P  S,P 

ASPAPEL L L,S  

UPC  L  

CSIC   L,S 

Sweden 

Lund University L,S,P  L 

Luleå University of 

Technology 
L,S   

MoRe Research  P  

Innventia L,S L,S  

Mälardalen 

University 
L L L,P 

BTC L,S,P  L,S,P 

Umeå Plant Science 

center 
L   

Karlstad University L,S L,S  

Chalmers University 

of Technology 
L,S L,S L 

University of Borås L,S,P  L,S 

L=laboratory   
  

s=semi pilot   
  

P=pilot   
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6 Co-operation networks 

The first deliverable D2.1 already provides a significant list of cooperation networks 
all over Europe at local, national and European level. Those networks are supported 
by R&D organisations or industrial actors and by a wide range of national or 
European programmes aiming at scientific and technical cooperation and developing 
cooperative R&D projects; very often, those networks and programmes concern 
topics much broader than pretreatment, pulping or thermochemical conversion of 
forestry biomass.   

 
This chapter presents significant co-operation programmes and networks promoting 
joint initiatives concerning pretreatment, pulping or thermochemical conversion of 
forestry biomass, mainly at European scale. Nevertheless, it is worth noting that the 
survey and the interviews showed that cooperation at local and national levels often 
contribute to the main part of their networks. 

 
Among the programmes promoting European co-operation networks in primary 
processing, the main identified drivers are: 
 

¶ The development of cutting edge facilities. Many of those facilities are listed in 
the appendix on Piloting and demonstration activities. 
 

¶ The development of collaborative R&D programmes. A large part of those 
project are supported by European infrastructures, program or by some 
consortium gathering industrial and/or research organizations.  
 

¶ The creation of consortiums gathering industrial and/or research 
organizations to promote the dissemination and the exchanges in the field of 
primary processing and/or finance R&D program or facilities. 
 

The main European or global networks which have some direct or indirect links with 
primary processing are given in the Table 5. Those networks include cooperation 
networks and joint programming networks such as eranets. 
 
Some other well-established cluster organisations and networks with more regional 
impact at European scale have as well been reported: BE-Basic, CLIB 2021, 
Vanguard initiative - bioeconomy pilot, CLIC Innovation (Finnish Bioeconomy 
Cluster), Bothnia Bioindustries Cluster (Bobic), The Biorefinery of the Future, 
Bio4Energy, Biohoriz, Bioeconomy Cluster Central Germany, Center of Competence 
renewable resources, Bioeconomy Research Baden-Württemberg, Cluster 
Biotechnology NRW, Biorefining Alliance, Cluster Biofuels Denmark, Confederation 
of Danish Industry, Danish Bioenergy Association (DI Bioenergi), Danish Energy 
Agency, INBIOM Innovation Network for Biomass, Norwegian Centre for Sustainable 



 
Horizon 2020 ref. 654371 D2.2 Review of other main European and global 

research providers in the field of forest biomass primary 
processing 

Issue 1.0 
30/06/2016 

 
 
 
 

43 
 

 
 
 

Bio-based Fuels and Energy, Norwegian Biorefinery Laboratory (NorBiolab), 
Norwegian Bioenergy Association (NOBIO), Xylofutur (France), Bioenergy Innovation 
Center (CenBio), Brisk. 
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Table 5. Main European or global networks and programmes which have some direct or indirect links with primary processing 

 
European Networks Foundation 

date 
Expertize Area Mission 

COST ï Domain on 
Forests, Products 
and Services 

1971 COST is a unique means for transnational cooperation among 
researchers, engineers and scholars across Europe to jointly 
develop their own ideas and new initiatives across all fields in 
science and technology, including social sciences and humanities, 
through pan-European networking of nationally funded research 
activities. Some COST actions concern directly primary processing 
(see text describing relevant actions) 

¶ Build capacity by connecting high-quality scientific communities in 
Europe and worldwide 

¶ Provide networking opportunities for Early Stage Researchers 
(ESR) 

¶ Increase research impact on policy makers, regulatory bodies and 
national decision makers as well as on the private sector. 

ERA-net Bioenergy 
(European Research 
Area Network) 
 

2004 Bioenergy, national ministries and agencies that own or manage 
bioenergy research programmes work together in order to improve 
cost-effectiveness and ensure the maximum research impacts for 
this vital energy sector. 
 
Status : European (Austria, Germany, 
Ireland, The Netherlands, Poland, Sweden, Switzerland, United 
Kingdom 
 
 

¶ Provide a structure for cooperation 

¶ Learn from and keep informed of each otherôs programmes by 
information exchange via a continuous, structured and systematic 
exchange of information on national bioenergy policies, 
programmes and projects. 

¶ Identify areas of collaboration. 

¶ Prepare joint calls for R&D proposals 

¶ Implement Joint Calls for R&D proposals and follow them up with 
joint reporting and seminars. 

¶ Create national political support and expand the collaboration by 
dissemination of experiences  

Innovawood 
 

2001 InnovaWood is an umbrella organisation that integrates four 
European networks in the Forest, Wood-based and Furniture 
industries into a more effective mechanism to support innovation 
in these sectors. 
Status : Worldwide (Australia, Austria, Belgium,  
Bulgaria, Czech Republic, Croatia, Denmark, Finland, France, 
Germany, Hungary, Ireland, Italy, Latvia, Luxembourg, 
Macedonia, The Netherlands, Norway, Poland, Portugal, Slovakia, 
Slovenia, Spain, Sweden, Switzerland, United Kingdom) 

¶ The Development of Human Capital 

¶ Support for research; 

¶ Promote Cooperation and PARTNERSHIPS. 
 

IUFRO 1892 IUFRO is a non-profit, non-governmental international network of IUFRO's mission is to advance research excellence and knowledge 

http://www.eranetbioenergy.net/
http://www.innovawood.com/
http://www.iufro.org/
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forest scientists, which promotes global cooperation in forest-
related research and enhances the understanding of the 
ecological, economic and social aspects of forests and trees. 
IUFRO is "the" global network for forest science cooperation. It 
unites more than 15,000 scientists in almost 700 Member 
Organizations in over 110 countries. 
 
Status: Worldwide 

sharing, and to foster the development of science-based solutions to 
forest-related challenges for the benefit of forests and people 
worldwide. 
 
With the Strategy 2015-2019, IUFRO addresses five research themes 
and associated emphasis areas, and three institutional goals. The 
following five themes aim to guide the science collaboration within 
IUFRO's global network in the forthcoming period: 

¶ Forests for People 

¶ Forests and Climate Change 

¶ Forests and Forest-based Products for a Greener Future 

¶ Biodiversity, Ecosystem Services and Biological Invasions 

¶ Forest, Soil and Water Interactions 

Bio-Based Industries Since 2014 The Joint Undertaking on Bio-based Industries (BBI) is a public-
private partnership aiming at increasing investment in the 
development of a sustainable bio-based industry sector in Europe. 
It aims at providing environmental and socio-economic benefits, 
increasing the competitiveness of Europe and contributing to 
establishing Europe as a key player in research, demonstration 
and deployment of advanced bio-based products and biofuels. 
The BBI Joint Undertaking will also play an important role in 
achieving a bioeconomy in Europe. 

BBI focused on : 

¶ Feedstock: foster a sustainable biomass supply with increased 
productivity and building new supply chains 

¶ Biorefineries: optimise efficient processing through R&D and 
demonstrate their efficiency and economic viability at large-scale 
demo/flagship biorefineries 

¶ Markets, products and policies: develop markets for bio-based 
products and optimise policy frameworks 

WoodWisdom Last joint 
call started 
in 2013 

The WoodWisdom-Net+ consortium consists of 20 eligible 
partners ï ministries, funding agencies and programme 
management organisations ï which are key players in the 
implementation of national or regional research activities in the 
field of wood material science and engineering as well as forestry.  
 

The overall scope of WoodWisdom-Net+ is to support the total 
transformation of the European forest-based industry and sustainable 
forest management to enable it to increase resource efficiency and 
develop a totally new products scope, while adapting to and mitigating 
the impacts of climate change. 
 

EUROLIGNIN 1991 EUROLIGNIN is financed by the European Commission 
And consists of 26 participants including lignin producers, 
research centres, universities and lignin end users. It will focus on 
the need for promoting new lignin applications and the definition of 
new, promising projects. The combined effort of the development 

Coordination network for lignin standardisation, production and 
applications adapted to market requirements 

http://www.bbi-europe.eu/
http://www.woodwisdom.net/
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of analytical norms in direct contact with the needs of lignin 
applications and the presence of industrial companies is another 
innovative aspect of the  

ILI 1991 International Lignin Institute (ILI) is an international professional 
association, primarily functioning as a networking organization, 
supporting its members and the cause of lignin.  
ILI attempts to complement existing wood chemistry and chemistry 
institutions and promote modern R&D management concepts in 
terms of teamwork, partnerships and interactive, focused 
communications. 
 
 

The mission of this umbrella programme is: 

¶ to promote exchanges between virtually all existing lignin 
projects. This goal is realized through official information 
exchange channels like newsletters, press releases, and 
publications, as well as through work on common themes 
such as analytical methods, solubility, toxicity, life cycle 
studies etc. 

¶ to improve the quality of new research proposals by 
encouraging exchanges between potential partners, 
collecting information to identify the most promising new 
research approaches and, last but not least, facilitating the 
emergence of new stakeholders in the lignin field. 

 
 

http://www.ili-lignin.com/


 

The work leading to these results has received funding from 

the European Community's Horizon work Programme under 

grant agreement  n o
 654371  

  
 

  
 
 
 
6.1 Pretreatments and pulping 

In the field of pretreatment and pulping, the following networks and collaborative R&D projects 
involving European collaborations have been identified from the survey and interviews:  
 
COSEPA (Controlled separation and conversion processes for wood hemicelluloses) is a 
WoodWisdom collaborative project involving 14 European partner s from Finland, Sweden, 
Germany and UK for 3 years. 
One of the essential research and innovation activities is to develop resource efficient 
biorefining concepts for turning wood into high-value products. In practice this means, that new 
wood-based, value-added products will be produced and taken to the market. In this project 
availability of wood raw material, especially underused wood raw material streams is evaluated 
and the quantities of hemicelluloses from different species and from different material sources 
including sawdust, wood shavings and chips is measured. Furthermore, the purpose is to 
develop novel alternative ways to separate and utilize hemicelluloses. A process concept to 
separate and fractionate wood hemicelluloses by combining extraction and separation stages 
is studied. Purified hemicelluloses are used to manufacture barrier films and carbohydrates are 
biotechnically and catalytically converted to platform chemicals. A novel process concept will 
be developed and its usability will be verified. Finally, techno-economical evaluation of 
developed biorefining concept will be carried out. 
 
Some networks and partnership consortium have as well been created to implement the 
development of high scale facilities such as Bio Base Europe Pilot Plant, Bioruukki (see 
appendix Piloting and demonstration activities). 
 
COST Action FP1205 - Innovative applications of regenerated wood cellulose fibres 
This Action aims to develop the sustainable emerging technologies in the areas of textile fibre 
production, cellulosic fibres, and the various forms of nanocellulose derived solely from wood. 
This advancement needs to be undertaken within a COST framework not only to provide a 
means of information sharing, but to educate and train scientists in new areas of development. 
Through a programme of collaboration and knowledge exchange and training, this Action will 
develop a pan-European leap in capabilities, product and processes. This will lead to an 
improvement in the environmental credentials of advanced cellulose-based materials, 
strengthening R&D and innovative material production across Europe. 
 
COST Action FP1306 - Valorisation of lignocellulosic biomass side streams for 
sustainable production of chemicals, materials & fuels using low environmental impact 
technologies 
COST FP1306 has provided an important network where the main objective is to develop a 
solid European multidisciplinary network able to provide a range of innovative alternatives to 
the valorisation of lignocellulosic residues to chemicals, fuels and materials making use of 
environmentally sound protocols from pre-treatment/fractionation to conversion to valuable end 
products. 
 
Over the past 15 years, 9 COST actions related to pretretment and pulping have as well been 
completed (FP1407, E44, FP1303, FP1105, FP0904, CM0903, E54, E50, E41). 
 

https://www.era-learn.eu/network-information/networks/woodwisdom-net-1/ww-net-call-for-proposals/controlled-separation-and-conversion-processes-for-wood-hemicelluloses
http://www.costfp1205.com/en/Sidor/default.aspx
http://costfp1306.com/
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At international level, IUFRO (cf D1.2) is the global network for forest and wood science and 
one research group is dedicated to wood processing. (division 5 ï Unit 5.04.00 - WOOD 
PROCESSING)  
The Wood Processing Research Group covers the processing of all kinds of wood products on 
a world wide basis, and works to promote the processing of forest products to sustain 
productivity in an environmentally acceptable and efficient manner. This Group includes 
research on wood drying, adhesives and wood gluing, sawing, milling and machining, 
production systematics, finishing and surfacing, and industrial engineering operations.  
Major goals of the Research Group include:  

¶ Coordinating and discussing research and promoting the application of research results 
related to wood processing, 

¶ Assisting with increasing the integration and optimization of the various elements of the 
total wood processing system, and 

¶ Placing added emphasis on improved yield of raw materials, energy conservation, 
increased use of renewable materials, and incorporation of the latest technology from 
other technical disciplines. International meetings, workshops and forums for the 
discussion of research are encouraged, organized and promoted as one way to provide 
for the exchange of research findings related to the efficient processing of wood. 

 
6.2 Thermochemical Conversions 

The main identified cooperations have been developed via the creation of consortium often 
supported by industrial partners or R&D technical centers for the development of large scale 
facilities. Most important recorded projects are: Bioliq, BioTFuel, GAYA, GENEPI, Biorizon.  
 
The European Research Infrastructure for Thermochemical Biomass Conversion BRISK is a 
research infrastructure at European scale (26 partners) aiming to encourages and facilitates 
co-operative research in the project partnersô laboratories. 
 
6.3 Summary 

The main networking activities in primary processing of forest biomass are generally supported 
by well-established European programs such as COST Actions and more recently through 
R&D collaborative projects under joint programming actions such as Wood Wisdom, ERA-net 
Bioenergy, or Bio-Based Industries in partnership with industry. It is worth noting that more 
than 20 additional programs providing international cooperation opportunities have been 
identified by 19 experts (probably more exist); however, they concern bilateral and 
transnational cooperation, and their impact is more limited at EU scale. 
 
Currently, 4 collaborative R&D projects at European level in the field of pretreatment and 
pulping have been identified; over the pasts 15 years, 11 international networking projects 
have been carried out in this field via COST Actions.  
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In the field of thermochemical conversion, numerous cooperations have been developed via 
the creation of consortium mainly supported by industrial partners or R&D technical centers. 
They are all fostering the development of large scale facilities/demonstrating lines. 
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7 Funding sources 

7.1 Infrastructure investment 

The table 6 below shows the main funding sources of some infrastructures identified in this 
deliverable. Those data were recovered via our questionnaire, the interviews or internet 
sources and shows that most of the identified research infrastructures are co-financed, the 
main funding sources generally coming from national funding and own investments coming 
from public agencies with eventual co-funding from private companies. National funding comes 
from different funding agencies according to the countries. 
 
At this moment, European funding represents a small part of the total cost of the infrastructures 
and is generally provided by the European Regional Development Fund. 
 
As already mentioned, the demonstration lines are usually funded by consortiums of several 
partners where private companies or R&D technical centers are generally the main players 
(Bioliq, BioTFuel, GAYA, GENEPI, Biorizon, the Biorefinery Demonstration plant in 
Örnsköldsvik or SP Energy Technology Center). According to some interviews, classic EU 
funding sources for infrastructures require many administrative procedures and depreciation 
schemes.  
 
Table 6. Main funding sources of the main infrastructures in Europe in the field of primary processing  

 

Infrastructure 
Organisation / 

Country 
National public 

funding 
EU infra 
funding 

Own investments 

Pretreatment 
technologies 

AIT / Austria   X 

Thermochemical 
technologies 

Bioenergy 2020+  / 
Austria 

X   

Pretreatment, Pulping, 
Termochemical 

BOKU  / Austria X  X 

Pretreatment, Pulping TU Graz / Austria   X 

Analytical equipments 
ñPetru Poniò Institute 

of Macromolecular 
Chemistry/Romania 

X X  

Microdigestor, 
Installation for 

extraction 

ñGheorghe Asachiò 
Technical 

University/Romania 
X   

Analytical equipments 
ñGheorghe Asachiò 

Technical 
University/Romania 

X   

Norbiolab 
PFI, SINTEF, NTNU, 

NMBU/Norway 
X  X 

Hydrothermal 
liquefaction pilot 

Aalborg University, 
Denmark 

X  X 

Hydrothermal 
liquefaction pilot 

Aarhus University, 
Denmark 

X  X 

Technological R&D 
platform 

CEA/France X  X 
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Gazification pilot LERMAB/France X X X 

Biomass & Energy 
Platform 

CIRAD X  X 

CLAMBER Spain X X 

X 
(private investment from  

biomass and agro national 
companies) 

CENER Spain X X 

X 
(private investment from  

biomass and agro national 
companies) 

Pretreatment, Pulping, 
Thermochemical 

Mälardalen University X   

Pretreatment, 
Thermochemical 

BTC X   

Pretreatment 
Umeå Plant Science 

Center 
X   

Preteratment, Pulping Karlstad University X   

Pretreatment, Pulping, 
Themochemical 

Chalmers University 
of Technology 

X   

Pretreatment, 
Thermochemical 

Lund University X  X 

Pretreatment, 
Thermochemical 

University of Borås X   

Pretreatment, Pulping Innventia   X 

Pretreatment, Pulping Fraunhofer CBP X   

Pulping MoRe Research X  X 

VTT Thermo/Espoo VTT/Finland X  X 

VTT Pulping/Espoo VTT/Finland x  x 

Experimentis/Rauma Experiments/SciTech-
Services/Finland 

  x 

Fiberlaboratory/Mikkeli MAMK/Finland x x  

 

 

7.2 Support and coordination actions 

R&D programs on primary processing are mainly supported by national or industrial funding. 
The EU can as well provide funding for networking and scientific cooperation via COST, 
Europeaid, International Cooperation and Development, Erasmus Plus and Climate Actions. 
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8 Conclusions 

Our inventory of external organizations involved in primary processing of wooden biomass 
identified 103 relevant R&D organizations in 26 countries from European Union plus Norway. 
Among the players, which are mostly universities and technical centers, 80 % are carrying 
researches related to pretreatment and pulping, and 56 % on thermochemical conversion. The 
most represented countries are Austria, Norway, Belgium, Finland, France, Germany, The 
Netherlands, Slovenia, Latvia, Spain and Sweden.  

As well as for the members of the consortium, it is clear that all of the organizations have the 
expertize and the facilities to carry out R&D programs on classical technologies concerning 
pretreatment, pulping or thermochemical conversion at laboratory scale (see first deliverable 
D2.1).  
 
At larger scale, it is obvious that many actions all over Europe are now carried out to develop 
important gasification and pyrolysis facilities. Such piloting units and demonstrating lines have 
been identified in Austria (Bioenergy 2020+, TU Vienna), Czech Republic (Brno University of 
Technology), Denmark (Technical University of Denmark (DTU)), France (GAYA project, 
BioTFuel project, LERMAB), Germany (Bioliq project), the Netherlands (ECN), Spain 
(CENER), Sweden (Chalmers University of Technology, Mälardalen University). Those large 
scale facilities provide a solid foundation for the development of cooperation networks in the 
field of thermochemical conversion. The biggest demonstration lines are generally supported 
by private partners and generally aims to remove the main technical and financial obstacles 
from the overall process of converting lignocellulose biomass into 2nd generation biogas, and 
to validate this innovative and sustainable industrial concept. Smallest demonstration lines or 
pilot scale facilities aims to R&D projects on gas selectivity, gas purification, optimization of the 
process parameters, development of solution to reduce pollutant.  
 
Considering pretreatment and pulping, the situation is quite different. Piloting hall with various 
pilot scale equipment have been identified only in Finland (MAMK), Sweden (Lund University), 
Germany (Fraunhofer CBP) or France (CTP). Those equipment open to collaborations are 
definitely of interest considering that numerous experts interviewed mentioned that an access 
to complementary research facilities at different scales (lab scale, pilot scale, demo scale, and 
even intermediate scales) is a key point to transpose results obtained in the lab to the final 
industrial scale (ending proof of feasibility) and promote the forest-based bioeconomy.  
 
The same conclusion is done regarding the inventory of large scale facilities dedicated to 
unconventional thermochemical processes (such as hydrothermal, torrefaction, solvolysisé). 
Four pilot halls have been identified in Denmark (Aalborg University, Aarhus University) and in 
France (CEA, CIRAD). Nevertheless, those data have to be cross-checked with the data 
provided in the first deliverable in order to establish a more general conclusion on European 
capacities. 
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The main networking activities in primary processing of forest biomass are generally supported 
by well-established European programs such as COST Actions and more recently through 
R&D collaborative projects under joint programming actions such as Wood Wisdom, ERA-net 
Bioenergy, or Bio-Based Industries in partnership with industry. It is worth noting that more 
than 20 additional programs providing international cooperation opportunities have been 
identified by 19 experts (probably more are existing); however, they concern bilateral and 
transnational cooperation, and their impact is more limited at EU scale. 
 
The main funding sources for infrastructure are generally coming from national funding and 
own investments coming from public agencies with eventual co-funding from private 
companies. At this moment, European funding represents a small part of the total cost of the 
infrastructures and is generally provided by the European Regional Development Fund. 
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Table 7. Compilation of research infrastuctures for pretreatment and pulping.  

 

Country Organisation Equipment/facility 

Austria 

 AIT 
No data provided 

BOKU 
Prehydrolysis of hemicellulose 
Bench scale activated sludge plant 

TU Graz 
No data provided 

TU Vienna 
No data provided 

Bulgaria 
Chemical Technology 
and Metallurgy - Sofia 

Lab level: 
Cellulose digester 
Hydropulper 
Disintegrator 
Froth flotation cell (laboratory level) 

Croatia University of Zagreb 

Lab Level: 
Valley beater (Techlab Systems (TLS), Spain 
Manual Sheet Former TAPPI (Techlab Systems (TLS), Spain 
Rapid Köthen Sheet Machine (FrankïPTI GmbH, Birkenau, Germany) 
Surface roughness tester TR200 (Innovatest Europe BV,Maastricht,  
The Netherlands) 
Jenz Hem 561 DQ chipper 

Czech 
Republic 

Brno University of 
Technology 

Lab level: 
Drying oven 
Device for measuring of permeability 
Testing climatic chambers 
Laboratory drying 
Vacuum/pressure autoclave 
Drying ovens 
Microwave chambers 

Faculty of Chemical 
Technology, Pardubice  

Lab level: 
Laboratory digester and a batch digesting apparatus  
Hollander beater 
Disc beater 
Laboratory-scale paper machine and cardboard making machine 
Sheet former 
MicroScanner apparatus for objective evaluation of paper formation 

Denmark 
Technical University of 

Denmark 

24 x 1 liter fermentors 
6 x 5 liter fermentors 
2 x 10 liter fermentors with advanced online analysis equipment (fluorescence and 
NIR detectos, glucose sensors, ect.) for studies on online fermentation monitoring 
6 0.5 liter fermentors for labeled substrate experiments (e.g. C13 metabolic flux 
analysis) 

Finland 

Mikkeli University of 
Applied Sciences Fiber 

laboratory 

A pilot hall, where pilot or mill scale trials can be run with pulps, water or other 
substances. Typically a machine/piece of equipment to be tested is connected to one 
of the circulation loops of the hall. The process consists of various loop circulations, 
the largest of which are the medium consistency (MC) and low consistency (LC) 
loops. The loops contain a pump, which circulates the biomass back to the loops. 
Other equipment include a Flash-mixing piloting environment, research reactor for 
fast mixing phenomena and a washing/pressing loop. 
The Fiber laboratory also has equipment for pulp processing and research of 
specified parts of pulp production. 
A specialty is a pilot environment for MFC production (0.3 t/d) 

(see Appendix - APPENDIX 2 - Detailed informations on piloting lines and 
demonstration activities 
 
 
Table 9. MAMK Fibre laboratory) 

Technical Research 
Centre Finland (VTT) 

Excellent infrastructure for pretreatments and pulping at laboratory/semi-pilot 
scale.Various types of reactors for cooking: autoclave (air heating, electrical heating), 
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forced liquor circulation and water jacketed. 
VTT Fibre line pulping system is especially versatile and can be used to simulate all 
industrial cooking modifications. Main features: Scale 20 g to 5 kg o.d. chips, 
temperature up to 200 °C, pressure up to 40 bar. 
All industrial bleaching chemicals can be used in the bleaching laboratory reactors, 
for example ozone treatment/bleaching at various scales. Typical scale 5 g to 3 kg. 
o.d. pulp. 
A small scale grinder and laboratory refiners can be used for definfration/mechanical 
pulping. (see Appendix - Table 11. VTT ï Pulping) 

Sci Tech Services Oy 
Ltd 

Various types of pretreatment and chemical pulping equipment exist from simple 
autoclaves to jater-jacketed versatile cooking systems. These allow the simulation of 
all industrial cooking modifications. In addition, mixer-type reactors for MC and LC 
areas exist. 
Main features: Scale 0.4 to 6 kg o.d. chips, temperature up to 200 °C, pressure up to 
30 bar. Digester for fast temperature transfer 0.4 kg o.d., max 235 °C, pressure up to 
50 bar. (see Appendix - Table 12. SciTech-Service/Experimentis) 

France CTP 

A pilot hall. Over the years, the CTP and its partners equipped themselves with a 
number of pilot facilities. These enable the laboratory teams and their industrial 
partners to view the object of their research from an angle close to industrial reality, 
and have now become indispensable. Here is a brief overview of the various pilot 
plants. (see Appendix - Table 14. CTP - Pulping pilot hall ) 

Germany Fraunhofer CBP 

Fraunhofer CBP has piloting capabilities in pretreatment and pulping. They are 
capable to process different raw materials in including forest based biomasses. Their 
core-competency in primary processing is Organosolv pulping.  
(see Appendix Table 17. Fraunhofer CBP) 

Hungary 
University of West 

Hungary 

Lab level: 
Drying chambers 
Heat treatment equipment 
Climate chambers, aging equipment 
Liquid and gas permeability tester 
Bomb colorimeter 
Ultrasonic homogenizer 
Web forming equipments 
Grinders 
Fibers analysis system 

Ireland TCBB Pretreatment using acid/alkiline hydrolysis and torrefaction.  

Italy 
ASSOCARTA 

Kraft cooking   
Pulp quality and paper applications 

The 
Netherlands 

BPF 
Pilot pretreatment/pulping line up 40 kg/h. 
(see Appendix - Table 23. Bioprocess Pilot Facility (BPF)) 

Norway 

NMBU 
Reactors for enzymatic saccharification including high dry mass reactors (100 mL-
10L) 
Steam explosion unit 20 L (230 degC) 

PFI 
Lab scale reactors for prehydrolysis 
Milling equipment 

NOFIMA 
Pilot units for pretreatment, hydrolysis, fermentation 
Pilot scale equipment for mechanical pretreatment 
(see Appendix ï Table 24. NOFIMA) 

NIBIO Lab scale wood processing equipment 

Portugal RAIZ 
 Kraft cooking   
Pulp quality and paper applications  

Romania 

 
 
 

ñPetru Poniò Institute of 
Macromolecular 

Chemistry 

Lab level: 
Microvawe reactors 
Analytic equipments for wood/pulp characterization: HPLC with RI and DAD 
detector (Shimadzu, Agilent), rheometer (A. Paar), Malvern Zetasizer Nano ZS for 
size and zeta potential 

ñGheorghe Asachiò 
Technical   University,  

Cellulose 

Laboratory digester:  The operating volume is 10L. The digester is designed to work 
at a maximum pressure of 16 bars and 200oC temperature, suitable for 1 kg of 
lignocellulosic material 
The SFT-100XW Supercritical Fluid Extractor (SFE): with a 500 ml vessel, the SFT-
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100XW can extract very low levels of key components from materials and process 
larger amounts of bulk material than would be possible with smaller, analytical scale 
SFE equipment. Operating Pressure up to 10,000 psi (68.9 MPa);  PID Control of 
Pressure and Temperature;  Integrated Fluid Preheater and Flow Meter 
 

Slovakia 

Slovak University of 
Technology in 

Bratislava 

The complex laboratory pelleting and briquetting line (with pelleting press, 
hydraulic briquetting press, screw briquetting press) with output 300 kg/h of 
pellets or briquettes 
(see Appendix ï Table 20. Slovak University of Technology in Bratislava) 

Laboratory of paper has a complete technology for the treatment of cellulose before 
a pulp preparation, equipment for preparation and processing of pulp and paper 
machine itself, with the sieve, pressing and with drying section. 
Lab: 

MicroSYNTH microwave reactor 
DCSBD plasma apparatus 
Accelerated Solvent Extraction (ASE) 350 (DIONEX Thermoscientific) 

Pulp and Paper Institute  

Lab  equipment: 
Chips fractionation 
Pulping liquor preparation 
Equipment for cooking, washing and screening of pulp 
Determination of fiber length distribution (McNett) according to STN 50 0289 
standard 

  Gas chromatographs 

Slovenia 

University of Ljubljana, 

Biotechnical Faculty 

Lab  equipment: 
Ordinary laboratory equipment for ñwet chemistryò experiments  
Several vacuum/pressure chambers for impregnation and thermal modification of 
wood  
Microbiological laboratory for work in sterile conditions (for determination of 
resistance against wood decay fungi)  
Rich bank of fungal cultures  
Laboratory for wood working  
Laboratory for standard testing of furniture  

Analytical equipment 

   

Maribor University 
High pressure extraction unit UHDE ï from 1985, PGSSTM ï from 1992, 
preparative chromatography with supercritical fluids (UHDE ï 4 L, p ï 500 bar; 

SFC ï 300 bar) 

National Institute of 
Chemistry 

Lab facilities for thermochemical conversion studies 
Individual reactor systems (continuous (three-phase) reactor, continuous high-
temperature-gradient reactor, 1700 mL batch/continuous stirred (three-phase) 
reactors, 300 mL batch/continuous stirred (three-phase) reactors, RC1e 
reactor/calorimeter with in-situ FTIR and FBRM, batch (two-phase) reactor with 
thermogravimetric analysis (Rubotherm), High-temperature high-pressure 
thermodynamic equilibria cell (in-house) 
(see Appendix - Table 19. National Institute of Chemistry) 

Spain  UPC 
 Lab facilities for pulping and cooking up to 50 L 

Sweden 

BTC 

The main activities in primary processing of forest biomass is R&D on the 
manufacturing process, R&D on the new product, technological tweaking and further 
adjustment design, laboratory prototyping of the new product, laboratory prototyping 
of the manufacturing process and pre-commercial production of products. The batch 
size of handled biomass is from a few kilograms to several tons (5-5000 kg). 
(see Appendix -Table 29. Biomass Technology Center (BTC) - Forest based 
technology platform) 

Lund University (PDU) 

The Process Development Unit (PDU) is a collection of unit operations in bench and 
pilot scale for bioethanol and biorefinery research. In the PDU we have capability for 
pre-treatment of biomass, enzymatic hydrolysis and fermentation. The main 
difference between the research done in laboratory scale (typically 25-400 g dry 
matter) and the PDU research (typically 2-20 kg dry matter) is the possibility to scale 
the results obtained in the PDU to pilot plant scale (typically 1 ton/day). 
(see Appendix - Table 28. Lund University - Biochemical conversion) 

University of Borås 
Their pilot equipment for pre-treatment has a capacity up to 5000 kg. The equipment 
is used for research and produdct development.  

SP  
Excellent infrastructure for pretretemnt of biomass at laboratory, semi-pilot and demo 
scale.  
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United 
Kindom 

Biorefinery Center 
A one-stop shop for biomass evaluation and valorisation up to pilot scale level with 
facilities for biomass pretreatment and enzymolysis (30-2000 L chemical hydrolysis). 
(see Appendix - Table 21. Biorefinery Center) 

 

 
 
Table 8. Compilation of research infrastuctures for thermochemical conversions.  

 
Country Organisation Equipment/facility 

Austria 

Bioenergy 2020+ Demoplant 

BOKU Calculation and measurement of thermodynamic data  

TU Vienna 100 kW gasification plant, measurement and auxiliary plant equipment 

Belgium Ghent University Small pilot scale pyrolysis and torrefaction unit (1 kg/h). 

Czech 
Republic 

Brno University of 
Technology 

A gaseification reactor with fluidized bed is used to study the gasification process (40 
kg/h wood) 

Faculty of Mechanical 
Engineering 

Lab level:  
Calorimetric bomb 
6890 N Agilent gas chromatograph coupled with a 5975 inert XL Agilent mass 
selective detector 

Denmark 

Technical University of 
Denmark 

Pilot hall with thermochemical, combustion riggs 
(see Appendix - Table 27. Technical University of Denmark (DTU)) 

Aalborg University 

Continuous Bench Scale 1 (CBS1) - Hydrothermal Liquefaction (HTL) facility (Approx 
20 kg/h feed)  
Solid fuel conversion facility 
(see Appendix - Table 25. Aalborg University) 

Aarhus University 
HTL pilot unit : Pilot unit for biomass combustion 
(see Appendix - Table 26. Arhus University) 

Finland UEF 

Lab level:  
Small scale combined heat and power installation based on downdraft gasification 
combined with gas engine-generator set. Fuel feeding 50 kg/h, extensive 
instrumentation and gas quality measurements. 
Bench scale downdraft gasification test rig with gas filtration unit. Fuel batch ~5kg. 
Instrumented and equipped with gas quality measurements 
Bench scale torrefication test rig. Fuel batch 50 l and maximum tofferication 
temperature 400 °C. 

France 

CEA 

Technological R&D platform and labs dedicated to the preparation (grinding, drying, 
torrefaction) and thermochemical conversion of bioresources with many pilot scale 
facilities.  
(see Appendix - Table 16. CEA ï Pretreatment and thermochemical conversion) 

LERMAB Gasification pilot plant 

CIRAD 

The 600 m² CIRAD Biomass & Energy Platform is home to the main R&D pilots for 
biomass conversion into energy. Its specificity is that it combines all the biomass 
thermochemical conversion processes on a semi-industrial scale: pyrolysis, roasting, 
gasification, and an engine test bench for biofuel combustion. The experiments done 
at the Biomass & Energy Platform address major issues in terms of ecology and 
development in southern countries. 
(see Appendix - Table 15. CIRAD - Biomass & Energy Platform) 

Germany 

KIT / Bioliq 

KIT and Air Liquide have a demonstration unit which converts straw biomass via flash 
pyrolysis and entrained flow gasification to different fuels and chemicals. The scale of 
the pyrolysis and gasification units are large (> 100 kg/h) where as the synthesis part 
operates at smaller scale (< 100 kg/h). Total investments in the facility are reported to 
be 70 Mú. 
(see Appendix - Table 18. Bioliq ï KIT) 

TU Freiberg 
 TU Freiberg has versatile research facilities including different thermochemical 
conversion units and synthesis units and versatile analysis and software tools. TU 
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Freiberg is focused on coal gasification, but it is also active in biomass and waste 
gasification and value chains. TU Freiberg cooperate with several main gasification 
related companies. TU Freiberg has e.g. a capability to synthesize methanol and 
stabilized gasoline from fossil or biobased synthesis gas in the scale of 120 dm

3
/h. 

DBFZ 

The German biomass research center located in Leipzig is operating several bench 
scale and miniplant scale equipment for thermochemical conversion of biomasses. 
Their core competences are hydrothermal carbonization to achieve solid fuels or 
hydrothermal processes for converting solid biomasses to liquid energy carriers. 

Ireland TCBB 

Pyrolysis and gasification. The TCBB is working to optimise the pyrolysis and 
gasification processes in order to enhance the production of the respective building 
blocks, which can be utilised to produce energy carriers or other valuable 
bioproducts. 

The 
Netherlands 

ECN Bio BTX production (gasifier and scrubber) on 5 to 150 kg/h. 

BTG 
Various pyrolysis, torrefaction and gasification pilot test lines (1-10 kg/h). Max 
capacity not known. 

Norway 
PFI Fast pyrolysis small pilot (1.5 kg/h) 

NIBIO Lab scale wood processing equipment 

Portugal RAIZ Pulp bleaching and bleachability 

Slovenia 
National Institute of 

Chemistry 

High-throughput reactor systems for thermochemical conversion studies: 5 parallel 
continuous (three-phase) (catalytic) reactors, 6 × parallel batch stirred (three-phase) 
reactors 
(see Appendix - Table 19. National Institute of Chemistry) 

Slovakia 

Slovak University of 

Technology in 

Bratislava 

The fully equipped laboratory for testing the solid biofuel 
Gasification reactor for very wet biomass in supercritical water 
TGA-DSC with FTIR online 
NETZSCH  TG instrument  

Spain CENER Industrial pilot plant (biomass treatment plant/gasification/pyrolisis) 

Romania 
ñPetru Poniò Institute 

of Macromolecular 
Chemistry 

Calorimetric bomb 
6890 N Agilent gas chromatograph coupled with a 5975 inert XL Agilent mass 
selective detecto 

Sweden 

Chalmers University of 
Technology 

The Chalmers Gasifier is the worldôs largest research gasifier, offering a stimulating 
focal point for the academy and the private sector. Chalmers 100 kW combustion unit 
is used for research on combustion of various gaseous and solid fuels. The CLC Lab 
(chemical-looping combustion) consists of four reactor systems for chemical-looping 
combustion.  

BTC 

The main activities in primary processing of forest biomass is R&D on the 
manufacturing process, R&D on the new product, technological tweaking and further 
adjustment design, laboratory prototyping of the new product, laboratory prototyping 
of the manufacturing process and pre-commercial production of products. The batch 
size of handled biomass is from a few kilograms to several tons (5-5000 kg). 
(see Appendix - Table 29. Biomass Technology Center (BTC) - Forest based 
technology platform) 

Mälardalen University 
For thermochemical conversion they have pilot equipment with a volume capacity of 
50-5000 L and weight capacity of 5-5000 kg. The unique large scale pilot is a 
biomass gasifier of 100-200 kW. 

SP  
Excellent infrastructure for pretretemnt of biomass at laboratory, semi-pilot and demo 
scale. 

United 
Kingdom 

BDC 
Continuous Microwave pyrolysis unit (30 kg/h). 
(see Appendix - Table 22. Biorenewables Development Center (BDC)) 
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Table 9. MAMK Fibre laboratory 

 
Country Finland 

City Savonlinna 

Pilot/Demo Pilot, Demo 

Leading 
Organization(s) 

Mikkeli University of Applied Sciences, Fiber laboratory 

Main processing 
technologies 

Pilot scale pulp pumping/circulation loops, pulp treatment (refining,washing/pressing, mixing), 
production of MCF 

Main 
feedstock(s) 

Various types of pulp suspensions, water 

Main product(s) 
 

Research topics 
and facilities 

The core of the Fiber laboratory is the pilot hall, where pilot or mill scale trials can be run with pulps, 
water or other substances. The basic idea is that a machine/piece of equipment to be tested is 
connected to one of the circulation loops of the hall. The process consists of various loop circulations, 
the largest of which are the medium consistency (MC) and low consistency (LC) loops. The loops 
contain a pump, which circulates the biomass back to the loops. The pilot hall also has a deaeration 
loop, Flash-mixing piloting environment, research reactor for fast mixing phenomena, a mixing loop and 
a washing/pressing loop. 
 
The Fiber laboratory also has equipment for pulp processing and research of specified parts of pulp 
production for example refining, bleaching, dynamic sheet forming, injection of chemicals. 
 
A specialty is a pilot environment for MFC production (0.3 t/d) 

Special unit(s) Pilot environment for MFC production (0.3 t/d) 

Open access Open access ï Contract research 

Status Running 

Scale MC loop circulation 500 l/s, LC loop 50 l/s 

Webpage www.mamk.fi/fiberlaboratory  

Main contact(s) tapio.tirri@mamk.fi  

 
  

http://www.mamk.fi/fiberlaboratory
mailto:tapio.tirri@mamk.fi
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Table 10. KCL 

 
Country Finland 

City Espoo 

Pilot/Demo Pilot 

Leading 
Organization(s) 

KCL (Oy Keskuslaboratorio ï Centrallaboratorium Ab) 

Main processing 
technologies 

Mechanical and chemimechanical pulping, pretreatment, refining 

Main 
feedstock(s) 

Softwood and hardwood chips, sawdust, nonwood raw materials, pulps 

Main product(s) Mechanical and chemimechanical pulps (RMP, TMP, CMP, CTMP, GW, PGW, S-PGW), MDF 

Research topics 
and facilities 

The refiner station can be used for a wide range of high yield pulping processes (chip refining, reject 
refining, DIP refining, refining of semichemical pulps and refiner bleaching).  
There are several options for chemical treatments of chips or pulp:  
-in digester with direct/indirect steam heating 
-in process by applying the chemical solution to a screw conveyor before the pre-heater 
-in the pre-heater allowing the use of a specific reaction temperature and time 
-chemical can also be fed into the refiner, between the plates 

Typical research topics include: 
-energy saving 
-pulp quality improvement 
-raw material evaluation 
-segment comparison 
-process studies 

The PGW station offers flexible semi-pilot scale facilities to evaluate the suitability of different raw 
materials, the impact of process parameters (GW, PGW, S-PGW) and effect of different chemicals for 
the production of pulps. 

 The stock preparation system can be used for example for slushing, LC refininf, screening, thickening, 
MC bleaching, chemical treatment, heating and converting of all kinds of biomaterials for further 
processing. 

Special unit(s) 
Versatile RGP 44ò (SD-DD-CD) refiner with unique instrumentation (temp., normal and shear forces, 
retention time, plate gap sampling) 

Open access Open access ï Contract research 

Status Running 

Scale 
Refiner station : Required amount of raw material 400-600 kg o.d.chips/refining trial, production 0.4 ï 
1.0 t/h, typically 0.6 t/h. 

Webpage www.kcl.fi  

Main contact(s) raimo.pollari@kcl.fi  

 
  

http://www.kcl.fi/
mailto:raimo.pollari@kcl.fi
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Table 11. VTT ï Pulping 

 
Country Finland 

City Espoo 

Pilot/Demo (Semi)Pilot 

Leading 
Organization(s) 

VTT Technical Research Centre Finland Ltd (VTT) 

Main processing 
technologies 

All major biomass processing technologies. Various pretreatments, Chemical pulping (Soda, Kraft, 
Polysulphide, Sulphite, Organosolv, AlkOx), Chemimechanical/Semichemical pulping (CMP, CTMP, 
NSSC) Mechanical pulping (GW, RMP). All industrial bleaching sequences/chemicals (including 
oxygen, chlorine dioxide, peroxide, peroxyacetic acid, ozone, enzymes). 

Main 
feedstock(s) 

Softwood and hardwood chips, sawdust, nonwood raw materials, treatment of various pulps 

Main product(s) 
Chemical, chemimechanical/semichemical and mechanical pulps. Pretreated biomasses for secondary 
processing. Process liquors for fractionation and purification studies. 

Research topics 
and facilities 

Research on the current chemical or mechanical pulping is today carried out mostly in customer 
projects. These are often related to wood biomasses, process modifications and product development. 
The focus in todayôs pre-treatment and pulping research is in biorefinery related issues for the process 
development of: 
-sugars and intermediates for chemical products and for biofuels 
-hemicellulose derived polymers, monomers and hydroxy acids 
-various types of lignins 
-dissolving pulp, nanocellulose and other specialty pulps 
Key processes in todayôs research portfolio are based on alkaline oxidation, sulphite pulping, ionic 
liquids and deep eutectic solvents. 
 
The VTT pulping laboratory located at Otaniemi, Espoo offers a wide selection of pretreatment, pulping 
and bleaching reactors. Various types of reactors exist: autoclave (air heating, electrical heating), 
forced liquor circulation and water jacketed. The cooking and bleaching laboratories will move to the 
new VTT Bioruukki - Biomass Centre during 2017. 
 

Special unit(s) 

VTT Fibre line pulping system consisting of a water-jacketed digester with liquor tanks enabling fast 
temperature changes and change of pulping liquors during cooking. Can be used for example for the 
simulation of industrial kraft cooking modifications. A pressurized 40 l digester with a mixer is a part of 
the equipment. 

Open access Open access ï Contract research 

Status Running 

Scale 
Pulping reactors up to 5-6 kg o.d.chips depending on the density of the raw material. Bleaching reactors 
up to 3 kg o.d. pulp. 

Webpage www.vtt.fi  

Main contact(s) 
jari.sirvio@vtt.fi, marjo.maattanen@vtt.fi 
 
 

 
 
  

http://www.vtt.fi/
mailto:jari.sirvio@vtt.fi
mailto:marjo.maattanen@vtt.fi
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Table 12. SciTech-Service/Experimentis 

 
Country Finland 

City Rauma 

Pilot/Demo (Semi)Pilot 

Leading 
Organization(s) 

Experimentis Oy Inc,  SciTech-Services Oy Ltd 

Main processing 
technologies 

All major biomass processing technologies. Various pretreatments, Chemical pulping (Kraft, Soda, 
Soda-AQ, Polysulphide, Sulfite, Organic solvents.  All industrial bleaching sequences/chemicals (ECF, 
TCF, O, Z, P). 

Main 
feedstock(s) 

Softwood and hardwood chips, sawdust, nonwood raw materials, treatment of various pulps 

Main product(s) 
Chemical pulps from all major processes. Pretreated biomasses for secondary processing. Process 
liquors for fractionation and purification studies. 

Research topics 
and facilities 

Topics in past projects include: 
-conventional and displacement prehydrolysis kraft cooking  
-comparison and process decision support of PH-SB and PH-CBC cooking 
-sulfite cooking 
-testing of various wood raw materials 
-alkaline extraction of pulps 
-bleaching of dissolving pulp for viscose testing 
-prehydrolysis and hydrolysate recovery technology 
 
Focus in the pulping laboratory is in cooking, pulp treatment and bleaching. All cooking modifications, 
hydrolysis technologies and raw materials can be used. Various types of reactors starting from 
autoclaves and forced liquor circulation digesters up to versatile water jacketed cooking systems exist. 
Mixer reactors for both MC and LC ranges. 

Special unit(s) 
State of the art jacket heated digester technology enabling simulation of real mill situations, where 
liquors and filtrates are circulated and re-used. Small-scale ATEX solvent cooking equipment. 

Open access Open access ï Contract research 

Status Running 

Scale Pulping reactors up to 5-6 kg o.d.chips  

Webpage www.experimentis.fi, www.scitechservice.com 

Main contact(s) 
nina.filpus@experimentis.fi,  eric.enqvist@scitechservice.com 
 
 

 
  

http://www.vtt.fi/
http://www.scitechservice.com/
mailto:nina.filpus@experimentis.fi
mailto:eric.enqvist@scitechservice.com
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Table 13. VTT Bioruukki - Thermochemical conversions  

 
Country Finland 

City Espoo 

Pilot/Demo Pilot 

Leading 
Organization(s) 

VTT 

Main processing 
technologies 

Gasification, Product gas cleaning, Fast pyrolysis, Synthesis 

Main 
feedstock(s) 

Woody and agro biomasses, municipal and industrial wastes, sludges, SRF 

Main product(s) 
Product gas, syngas, pyrolysis oil, synthetic fuels, energy intermediates, heat, power, recovered metals and 
nutritions.  

Research topics 
and facilities 

VTT Thermochemical conversion platform develops new and sustainable technologies for the production of bio-
based chemicals and low carbon energy. 
Unique research infrastructure with the capability to combine technology foresight, experimental work, 
comprehensive process understanding and process modelling makes us unique partner in the world. 
VTT Thermochemical Platform is combustion, gasification, pyrolysis, catalysis and synthesis research 
infrastructure. Thermochemical platform includes pilot, bench and laboratory scale development units, 15 
engineers/technicians for design, construction, use and maintenance and in-house analytic and laboratory 
services. Modernization and renewal of gasification and pyrolysis infrastructure was made in 2015. 
Infrastructure is used for applied research carried out in public national/EU funded projects and commercial 
pilot and bench scale process development. 
1.Dual/Circulating Fluidized Bed gasification pilot  
ÅAtmospheric dual fluidized bed gasifier; Lock-hopper fuel feed 50 kg/h biomass/waste material; Bottom ash 
removal for continuous run; Fluidization by air, steam, O2, CO2, N2; Hot gas filtration unit (T 400-800 °C); Two 
stage catalytic tar reformer unit with air/steam/O2 feed; Acid gas removal  
2. Pressurized Fixed-bed Gasifier 
ÅPressurized fixed bed gasifier up to 20 bar, Lock-hopper fuel feed 70 kg/h biomass/waste material; Ash 
removal for continuous run; Air, steam, O2, CO2, N2 gas feed; Hot gas filtration unit (T 400-800 °C) 
3.Bubbling Fluidized Bed gasification Process Development Unit  
ÅAtmospheric bubbling fluidized bed gasifier; Lock-hopper fuel feed 5 kg/h biomass/waste material; Bottom ash 
removal for continuous run; Fluidization by air, steam, O2, CO2, N2; Secondary gas feed to freeboard; Hot gas 
filtration unit (T 400-800 °C); Catalytic tar reformer unit with air/steam/O2 feed; Online analytics by GC  
4.Pressurized Thermo Gravimetric Analyser  
ÅFuel reactivity and ash behaviour studies; Pressure 0-30 bar; Temperature max 1000 °C; gas feeds steam, 
O2, N2, CO2, CO 
5.Atmospheric Fixed Bed Reactor 
ÅLab-scale catalyst studies unit; Temperature max 1000 °C; Synthetic gasification gas feed (N2, CO2, CO, H2, 
CH4, NH3, H2S, O2, H2O, Toluene, Naphtalene); Online analytics by GC, FT-IR, gas analyser 
6Pressurized Fixed Bed Reactor  
ÅLab-scale catalyst studies unit; Pressure max 20 bar; Temperature max 950 °C; Synthetic gasification gas 
feed (N2, CO2, CO, H2, CH4, NH3, H2S, O2, H2O, Toluene, Naphtalene); Online analytics by GC, FT-IR, gas 
analyser 
7.Mobile Synthesis Unit  
ÅSynthesis unit for Fischer-Trops, Metanol and SNG synthesis; Continuous 24/7 operation; Pressure 10-80 bar; 
Temperature up to 650°C, Gas feed 7 m3n/h from bottles/gasifier product gas; Tube, HEX or stirred tank 
reactor; Product analytics 
8.Fast pyrolysis pilot 
ÅFast pyrolysis pilot; Fuel feed 40 kg/h biomass/waste material; Product recovery line, condensers; Product 
analysis; Installation location Espoo, Finland 
9Fast Pyrolysis bench scale unit  
ÅBench scale fast pyrolyser; Fuel feed 1 kg/h biomass/waste material; Product recovery by ESP, condensers; 
Product analysis 
10.Slow Pyrolysis bench scale unit  
ÅBench scale batch slow pyrolysis unit; Temperature up to 900 ÁC; Rawmaterial 5 kg (woody) feed per batch; 
Recovery of condensable products; Product analysis 

Special unit(s) Gasification and fast pyrolysis pilots 

Open access Open access - Contract research and public research 

Status Running ->1980, modernized 2015 

Scale 1-100 kg/h 

Webpage 
http://www.vttresearch.com/services/bioeconomy/key-technology-platforms-for-bioeconomy/thermo-chemical-
conversion  

Main contact(s) Ilkka Hiltunen, ilkka.hiltunen@vtt.fi  

 
  

http://www.vttresearch.com/services/bioeconomy/key-technology-platforms-for-bioeconomy/thermo-chemical-conversion
http://www.vttresearch.com/services/bioeconomy/key-technology-platforms-for-bioeconomy/thermo-chemical-conversion
mailto:ilkka.hiltunen@vtt.fi
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Table 14. CTP - Pulping pilot hall  

 
Country France 

City Grenoble 

Pilot/Demo Pilot 

Leading 
Organization(s) 

CTP 

Main processing 
technologies 

Pulping 

Main 
feedstock(s) 

Softwood and hardwood chips, sawdust, nonwood raw materials, treatment of various pulps 

Main product(s) 
Chemical, chemimechanical/semichemical and mechanical pulps. Process liquors for fractionation and 
purification studies. 

Research topics 
and facilities 

Over the years, the CTP and its partners equipped themselves with a number of pilot facilities. These enable 
the laboratory teams and their industrial partners to view the object of their research from an angle close to 
industrial reality, and have now become indispensable.  
 
Here is a brief overview of the various pilot plants. 
 
Cooking pilot plant 
Simulating chemical pulp manufacture and the biorefinery concept. 
Bleaching pilot plant 
Testing, optimising and validating prior to mass productioné 
High-yield pulp pilot plant 
Faster transfer to industrial scale with reproducible results 
Refining pilot plants 
For simulating and validating results 
NaMiCell: Micro/nanofi brils pilot plant 
30 to 70 kg batches of CMF/CNF in gel formé 
Chromatogeny pilot plant 
A solvent-free, clean grafting technologyé 
Atmospheric plasma pilot plant 
In-line reels, or on-line samples 
Coating pilot plant 
Preparing and checking coating coloursé 
High-speed laboratory calender 
Tests in industrial conditions at lower cost! 
Recycling and de-inking pilot plant 
Laboratory tests prior to industrial testsé 
Activated-sludge effluent treatment pilot plants 
Conducting tests with a control in identical conditions 

Special unit(s) See above 

Open access Open access - Contract research and public research 

Status Running 

Scale 1-100 kg/h 

Webpage http://www.webctp.com/docs/fckeditor/file/306%20on%20pilot%20facilities(1).pdf  

Main contact(s) See the following link : http://www.webctp.com/docs/fckeditor/file/306%20on%20pilot%20facilities(1).pdf  

 

  

http://www.webctp.com/docs/fckeditor/file/306%20on%20pilot%20facilities(1).pdf
http://www.webctp.com/docs/fckeditor/file/306%20on%20pilot%20facilities(1).pdf
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Table 15. CIRAD - Biomass & Energy Platform 

 
Country France 

City Montpellier, France 

Pilot/Demo Pilots 

Leading 
Organization(s) 

CIRAD 

Main processing 
technologies 

Thermochemical conversion (Pyrolysis, Gasification), Downstream processing 

Main 
feedstock(s) 

Lignocellulosic biomass 

Main product(s) Clean Syngas, biochar, bioenergy 

Research topics 
and facilities 

Research topics: 
The 600 m² CIRAD Biomass & Energy Platform, the only one of its type in France, is home to the main R&D 
pilots for biomass conversion into energy. Its specificity is that it combines all the biomass thermochemical 
conversion processes on a semi-industrial scale: pyrolysis, roasting, gasification, and an engine test bench for 
biofuel combustion.  
The experiments done at the Biomass & Energy Platform address major issues in terms of ecology and 
development in southern countries. 
 
Facilities: 
 

¶ A pyrolysis pilot plant for the conversion of the biomass into char in a continuous screw reactor 
(500°C), connected to a gasification pilot plant (20 kg/h, Pyrogaz). This second unit is connected to a 
gas cleaning  system (cyclonic separation, Heat exchanger, Condenser, Filter, Physical separation) 
 

¶ Roasting pilot plant with vibrating bed under inert gas (2 - 5kg/h, Vibrato) 
 

¶ Engines test bench  
 

¶ Gasification and pyrolysis pilot plant with fixed bed reactor equipped with thermal probes and 
chemical sampling every 10 cm for an accurate mapping of the parameters (2 - 5kg/h, LiF'X) 
 

¶ A pyrolysis pilot plant with a fluidized bed (450-500°C under inert gas) connected to two cyclones 
which allow separating solids and liquids. Solids can be recycled and burned for a self-sufficient 
process. A condensation step allows dividing the organic and aqueous bioliquids (Pyralyz - 1 à 2 
kg/h). 

 

Special unit(s) Pyrolysis pilot plant pyrogaz 

Open access Open access - Contract research and public research 

Status Running 

Scale 2 - 20kg/h 

Webpage http://ur-biowooeb.cirad.fr/equipements-scientifiques/reacteurs-semi-industriels  

Main contact(s) Rémy Marchal, remy.marchal@cirad.fr  

 
  

http://ur-biowooeb.cirad.fr/equipements-scientifiques/reacteurs-semi-industriels
mailto:remy.marchal@cirad.fr


APPENDIX 

 

Table 16. CEA ï Pretreatment and thermochemical conversion 

 
Country France 

City Grenoble 

Pilot/Demo Pilot 

Leading 
Organization(s) 

CEA 

Main processing 
technologies 

Torrefaction, Grinding, Thermochemical conversion (Gasification, Pyrolysis)  

Main 
feedstock(s) 

Wood, household waste, paper and pulp byproducts, wastewater treatment sludge, and microalgae 

Main product(s) Syngas, Bio-liquids, ultrafine wood powder 

Research topics 
and facilities 

Research topics: 
Conversion of the biomass raw material into fine and ultrafine powder 
Study of injection systems into thermochemical processes 
Study of the different thermochemical processes   
 
Facilities: 
 

¶ Torrefaction (CENTORRE):  
Study of kinetic parameters during torrefaction process - Characterization of thermal and chemical 
parameters 
 

¶ Grinding units (AMBROISIE):  
o Study of the interaction between Torrefaction, Grinding, and injection properties 
o Optimization of the energy consumption  
o 2 Grinders dedicated to the optimization of fine and extrafine grinding (LPB): 1 universal 

grinder (5-50 kg/h) and 1 vibrating mill (batch 10L or continuous grinding 5-25 kg/h) 
o 1 powder rheology laboratory (LPB) 

 

¶ Injection:  
o 3 Automated injection systems (IRIS ï 50 kg/h, DIGITALE, MÉLISSE) dedicated to the 

study of the injection of fine and ultra-fine powders from Patm to 35 bar. 
 

¶ Gasification unit GIROFLE dedicated to the production of highly clean syngas 
o Study of gasification kinetic parameters - Characterization of thermal and chemical parameters 
o Study of various systems for the quenching step of the final syngas (with water, solidé) 
o 1 Entrained flow gasifier (Tmax = 1500°C, P = 10 - 30 bar, heating system : biomass or gas, 10 ï 

50 kg/h) 
 

¶ Gasification unit PYROWATTS via a solid heat carrier (10 KG/H) 
 

¶ Flash pyrolysis unit (10kg/h)  
 

¶ Hydrothermal unit (3 kg/h)  
 

¶ Gasification unit in supercritical water (5-6 kg/h)  
 
 

Special unit(s) 
Gasification unit PYROWATTS via a solid heat carrier, Hydrothermal unit, Gasification unit in supercritical 
water 

Open access Open access - Contract research and public research 

Status Running 

Scale 2 ï 150 kg/h 

Webpage http://www.cea.fr/cea-tech/liten/genepi 

Main contact(s) 
ISABELLE PAMART (LBP), Isabelle.PAMART@cea.fr  
Murielle MARCHAND (LTCB), muriel.marchand@cea.fr  

 

 
  

mailto:Isabelle.PAMART@cea.fr
mailto:muriel.marchand@cea.fr
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Table 17. Fraunhofer CBP 

 
Country Germany 

City Leuna 

Pilot/Demo Pilot 

Leading 
Organization(s) 

Fraunhofer CBP, Fraunhofer IGB, Fraunhofer ICT 

Main processing 
technologies 

Pretreatment, Chemical conversion, Biochemical conversion, Downstream Processing 

Main 
feedstock(s) 

Annual Plants, straw, wood or microalgae 

Main product(s) Lignin, platform chemicals, solvents, aromatics, polyols, dicarboxylic acids 

Research topics 
and facilities 

Pulping: 
The focus in the field of raw materials processing is on the pulping of raw materials containing 
lignocellulose and their fractionation into their basic chemical components lignin and sugars or fibers. 
To investigate and develop processing and fractionation technologies an integrated pilot plant is 
available that permits pulping using organic solvents under pressure and temperature, the so-called 
Organosolv technique. 

The facility models a large number of individual process steps for manufacturing fibers, concentrated 
sugar solutions and lignin. Up to 70 kg of wood can be processed every day. The facility was designed 
in such a way that the substance and energy cycles form closed systems and can therefore be 
completely balanced. 
In addition to the Organosolv process, the universal design of the pilot plant also enables other pulping 
methods for lignocellulose to be optimized on the pilot scale, for example aqueous hydrolysis, pulping 
by means of acid or the soda process. Comprehensive analytics are available for balancing the 
processes. Questions in the area of thermal separation technology and extraction can also be 
answered using individual process-technological units in the plant. Here there is a strong interaction 
with the field of competence ñDownstream Processingò. 

Á Development of the scientific-technical basis for Organosolv-pulping 

Á Modeling of specially made-up lignins for the use with phenol formaldehyde resins and 
polyurethane as well as for producing carbon fibers 

Á Provision of beech wood fiber material to produce fiber composites 

 

Special unit(s) Integrated pilot plant for pulping with organic solvents 

Open access Open access - Contract research and project cooperation 

Status Running from 2012 

Scale 400 dm
3
, 200 °C 

Webpage http://www.cbp.fraunhofer.de/en/Competences/processing-of-raw-materials.html 

Main contact(s) moritz.leschinsky@igb.fraunhofer.de  

 
 
 
 
 
 
  

http://www.cbp.fraunhofer.de/en/Competences/processing-of-raw-materials.html
file:///C:/Users/Benoit/Documents/Projets/En%20cours/WP2/moritz.leschinsky@igb.fraunhofer.de
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Table 18. Bioliq ï KIT 

 
Country Germany 

City Karlsruhe 

Pilot/Demo Pilot 

Leading 
Organization(s) 

KIT 

Main processing 
technologies 

Pyrolysis, Gasification, Gas cleaning, Synthesis 

Main 
feedstock(s) 

Straw 

Main product(s) Pyrolysis oil, syngas, gas cleaning, synthetic liquids 

Research topics 
and facilities 

Flash pyrolysis: 
The dry, comminuted biomass is mixed with hot sand at ambient pressure in the absence of air in a 
twin-screw mixing reactor. Pyrolytic conversion of the biomass particles at approximately 500 °C, and 
condensation of the pyrolysis vapors take a few seconds only. Depending on the operating conditions 
and on the biomass selected, one obtains 40 to 70 percent of liquid pyrolysis oil and 15 to 40 percent of 
pyrolysis char as well as a fraction of non-condensable pyrolysis gas whose combustion heat can be 
used for heating or drying. In the pilot plant, 500 kg/h (2 megawatts) of biomass are converted by flash 
pyrolysis into biosyncrude. 
 
High pressure entrained flow gasification: 
The biosyncrude is atomized with hot oxygen in an entrained-flow gasifier and is converted at above 
1200 °C into a tar-free, low-methane raw synthesis gas. The gasifier used is particularly suited for the 
high amounts of biomass ashes that are produced during gasification. The process is performed at 
pressures that are determined by the subsequent synthesis. There is no need for complex gas 
compression procedures. While Fischer-Tropsch syntheses require process pressures of up to 30 bar, 
methanol or dimethyl ether (DME) syntheses are carried out at up to 80 bar. The bioliq® pilot gasifier is 
designed for 5 MW (1t/h) and two pressure stages of 40 and 80 bar. 
 
 

Special unit(s) High pressure entrained flow gasification of pyrolysis oil (1 000 kg/h, 80 bar) 

Open access  

Status Running 2013 -> 

Scale Pyrolysis 500 kg/h, Gasification 1 000 g/h, Gas cleaning 150 kg/h, Synthesis < 100 kg/h 

Webpage http://www.bioliq.de/english/69.php 

Main contact(s) Flash pyrolysis: j.sauer@kit.edu     Gasification: dieter.stapf@kit.edu 

 
  

http://www.bioliq.de/english/69.php
file:///C:/Users/Benoit/Documents/Projets/En%20cours/WP2/j.sauer@kit.edu
file:///C:/Users/Benoit/Documents/Projets/En%20cours/WP2/dieter.stapf@kit.edu
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Table 19. National Institute of Chemistry 

 
Country Slovenia 

City Ljubljana 

Pilot/Demo Pilot 

Leading 
Organization(s) 

National Institute of Chemistry (Department of Catalysis and Chemical Reaction Engineering) 

Main processing 
technologies 

Hydrolysis, oxidation, hydrogenation, polymerisation and cross-linking 

Main 
feedstock(s) 

Wood, straw, grasses, algae or lipids 

Main product(s) Cellulose, hemicellulose, lignin, different platform chemicals and step polymerisation monomers 

Research topics 
and facilities 

Research topics: 

¶ Commodity and fine chemicals production research and development using different 
(non)catalytic routes starting from lignin, cellulose and hemicellulose, as well as whole 
biomass and various decomposition intermediates and products, such as (poly)phenols, furan 
derivatives and levulinic acid derivatives - hydrogen production and use (fuel cells, sorption-
enhanced steam reforming and hydrogenations) - conventional fuel and biofuel production 
((bio)diesel, (bio)methanol and biomass liquefaction, hydrocracking, hydro-de-oxygenation, 
FischerïTropsch process) - pyrolysis, combustion and gasification (coal, biomass, plastic, 
rubber, waste...) - process miniaturization, micro-reactor and micro-process engineering - 
separation processes (extractions, distillations, absorptions, adsorptions, filtrationsé) - 
process and product modelling, sensitivity analysis, optimization, intensification, economical 
valorisation - reaction kinetics, transport phenomena, fluid mechanics, scale-up and 
engineering 
 

¶ Study of the chemical transformation of reactants to desirable products in homogeneous and 
heterogeneous catalytic or non-catalytic systems. Theoretical determination of 
thermodynamic possibility for certain transformation and experimental determination of kinetic 
parameters for these transformations. In practice most physical and chemical transformations 
occur in the multiphase systems, therefore research efforts are focused on the study of the 
interaction between intrinsic kinetics and transport phenomena. The Department was and is 
currently cooperating with several Slovenian industrial partners but also international ones. 
Generally, we have the maximal capacity of catalyst synthesis in 1ï10 g scale and catalyst 
testing (e.g. if industrial catalyst is provided) in 100 mgï100 g scale. We have the capacity to 
go even higher (e.g. 1 kg catalyst batch/packed bed), but this is beyond the sole activities of 
the Department and may only be pursued as a part of consortium or by contract cooperation. 
 

Facilities: 

¶ High-throughput reactor systems: 
o 5 × parallel continuous (three-phase) (catalytic) reactors (in-house) 
o 6 × parallel batch stirred (three-phase) reactors (Amar Equipments) 

¶ Individual batch and continuous reactor systems (continuous (three-phase) reactor, 
continuous high-temperature-gradient reactor, 1700 mL batch/continuous stirred (three-
phase) reactors, 300 mL batch/continuous stirred (three-phase) reactors, RC1e 
reactor/calorimeter with in-situ FTIR and FBRM, batch (two-phase) reactor with 
thermogravimetric analysis, High-temperature high-pressure thermodynamic equilibria cell) 

¶ Various analytical and characterization equipment (GC, HPLC, FTIR, MS, UV, physisorption, 
ebulliometer, chemisorption, potentiostat/galvanostat, SEM) 

Special unit(s) 
Different reactor (batch, continuous, intensified, etc.) and separation (extraction, distillation, absorption, 
adsorption, supercritical, etc.) units 

Open access Agreed - upon contract research, ordered services and project cooperation 

Status Operational (institute established 70 years ago) 

Scale 2ï20 L (in-house)/500 L (contractor) 

Webpage 
http://www.ki.si/en/laboratories/l13-laboratory-of-catalysis-and-chemical-reaction-engineering/ 
http://www.ki.si/en/ 

Main contact(s) blaz.likozar@ki.si 

 
 
  

http://www.ki.si/en/laboratories/l13-laboratory-of-catalysis-and-chemical-reaction-engineering/
http://www.ki.si/en/
mailto:blaz.likozar@ki.si
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Table 20. Slovak University of Technology in Bratislava 

 
Country Slovakia 

City Bratislava 

Pilot/Demo Pilot 

Leading 
Organization(s) 

Slovak University of Technology in Bratislava 

Main processing 
technologies 

Biomass treatment, pelleting, briquetting 

Main 
feedstock(s) 

All kind of biomass 

Main product(s) Biofuel - briquettes, pellets 

Research topics 
and facilities 

Research topics: 

¶ Research and development of new briquetting and pelleting machines, and machines for 
biomass treatment 

¶ R&D of technologies of biomass treatment and processing into the form of solid biofuel 

¶ Design of production pelleting and briquetting plants 

¶ R&D of solid biofuel 
 

The complex laboratory pelleting and briquetting line (with pelleting press, hydraulic briquetting press, 
screw briquetting press) with output 300 kg/h of pellets or briquettes 
 
Laboratory of paper has a complete technology for the treatment of cellulose before a pulp preparation, 
equipment for preparation and processing of pulp and paper machine itself, with the sieve, pressing and 
with drying section 

Special unit(s) 
The complex laboratory pelleting and briquetting line (with pelleting press, hydraulic briquetting press, 
screw briquetting press) with output 300 kg/h of pellets or briquettes 
The fully equipped laboratory for testing the solid biofuel 

Open access Open access - Contract research and project cooperation 

Status No data found 

Scale No data found 

Webpage www.sjf.stuba.sk  

Main contact(s) ludovit.kollath@stuba.sk  

 
 
  

http://www.sjf.stuba.sk/
mailto:ludovit.kollath@stuba.sk
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Table 21. Biorefinery Center  

 
Country United Kingdom 

City Norwich  

Pilot/Demo Pilot 

Leading 
Organization(s) 

Institute of Food Research 

Main processing 
technologies 

Biomass Pretreatment, Enzymolysis/hydrolysis 

Main 
feedstock(s) 

Various, including aquatic plants 

Main product(s) Various, depending on project. 

Research topics 
and facilities 

Research topics: 
 
The Biorefinery Centre, headed by Professor Keith Waldron, aims to develop approaches to maximise 
the exploitation of agri-food chain biomass through the disassembly of plant structures using physical, 
biochemical and chemical routes.  Our current research interests include development of fine and 
platform chemicals and fuels from agri-food chain waste biomass, therefore avoiding a conflict with food 
production. Topics include: 
 

¶ High temperature hydrolysis leading to enhanced enzymatic degradation of wood and other 
lignocellulose for bioethanol production 

¶ Modification of cellulose fibres such as cotton and flax 

¶ Production of composites 

¶ Modification of wool fibres 

¶ Release of cell wall bound phenolics e.g. ferulic acid 

¶ Hemp fibre processing 
 
Facilities: 
 

¶ The Biorefinery Centre has a CambiÊ Steam Explosion Pilot Plant and yeast screening and 
propagation facility for R&D into production and commercialisation of biofuels and fibrous 
material from lignocellulose (biomass). The Steam Explosion Pilot Plant is used to modify 
biomass by a Thermal / Hydrolysis Process (THP-E) which operates at up to 230°C. This 
weakens, pre-degrades and ruptures the feedstock biomass. 

 

Special unit(s) 30 L steam explosion pilot facility 

Open access Contract research and project cooperation  

Status 
 

Scale  

Webpage http://biorefinerycentre.ifr.ac.uk/  

Main contact(s) biorefinery@ifr.ac.uk  

 
  

http://biorefinerycentre.ifr.ac.uk/
mailto:biorefinery@ifr.ac.uk
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Table 22. Biorenewables Development Center (BDC)  

 
Country United Kingdom 

City York  

Pilot/Demo Pilot 

Leading 
Organization(s) 

University of York 

Main processing 
technologies 

Biomass Pretreatment, fermentation, DSP 

Main 
feedstock(s) 

Various 

Main product(s) Various 

Research topics 
and facilities 

Research topics: 
 
The Biorenewables Development Centre (BDC) is a not-for-profit company, based at the University of 
York that helps businesses develop ways to convert plants, microbes and biowastes into profitable 
biorenewable products. Topics include: 
 

¶ focus high-throughput genomic technologies on improving plants and microbes for new 
applicationsModification of cellulose fibres such as cotton and flax 

¶ Preprocessing of biomass 

¶ Processing technologies: pinning cone columns, supercritical CO2 and microwave heating 
technologies. 

¶ microbiology & anaerobic digestion 
 
Facilities: 
 
The Biorenewables Development Centre has been set up to allow us to work on diverse projects, such 
as: breeding new types of plants; extracting valuable chemicals from waste; turning biomass into 
energy or finding new ingredients for cosmetic products. Pilot scale processing equipment includes: 
 

¶ Microwave pyrolysis (30 kg/h). This unit can pyrolyse a variety of biomass which can then be 
separated into bio-char and fractionated bio-oil using the integral product collection system. 
In contrast to a domestic microwave, this machine is capable of continuous flow up to 30 
kg/hour at variable power (6 kW) and has been custom built by SAIREM for the BDC.  This 
unique patented technology was developed here at York and is particularly novel as it is a 
low temperature method (less than 200°C) and separates the bio-oil products into more 
useful groups. 

 

Special unit(s) Microwave pyrolysis Unit (30 kg/h) 

Open access Contract research and project cooperation  

Status 
 

Scale Pilot  

Webpage http://www.biorenewables.org/  

Main contact(s) biorenewables@york.ac.uk  

 
 
  

http://www.biorenewables.org/
mailto:biorenewables@york.ac.uk
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Table 23. Bioprocess Pilot Facility (BPF) 

 
Country The Netherlands 

City Delft  

Pilot/Demo Pilot 

Leading 
Organization(s) 

CSM, DSM, TU Delft (BE-Basic) 

Main processing 
technologies 

Biomass Pretreatment, fermentation, DSP 

Main 
feedstock(s) 

Various 

Main product(s) Various 

Research topics 
and facilities 

Facilities: 
 

¶ In the flexible pilot scale pretreatment unit, the pre-milled and ñcleanedò feedstock can be 
treated at different processing conditions to investigate the maximum conversion towards 
fermentable sugars and the removal of the lignin fraction. Operating in two stages the 
capacity of the pilot scale unit (approximately 40 kg dry biomass per hour)  

¶ Fermentation up to 4 m³ 

¶ For the hydrolysis of these process streams, BPF has vessels of up to 10 m3 available, 
enabling hydrolysis at both high and reduced viscous conditions. 

Special unit(s) pilot line for steam explosion with a capacity to treat 40 kg/h of dry biomass 

Open access CMO project based 

Status Operational since 2013 

Scale Pilot  

Webpage http://www.bpf.eu/  

Main contact(s) info@bpf.eu  

 
 
  

http://www.bpf.eu/
mailto:info@bpf.eu
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Table 24. NOFIMA 

 
Country Norway 

City Tromsø 

Pilot/Demo Pilot 

Leading 
Organization(s) 

NOFIMA 

Main processing 
technologies 

Pretreatment, hydrolysis, fermentation, separation, packaging 

Main 
feedstock(s) 

Marine, plant based biomass 

Main product(s) Proteins, extractives, packaging materials, health products 

Research topics 
and facilities 

BioLab: Nofimaôs accredited contract and research laboratory offers analytical services in chemistry, 
microbiology and physical measurements. 
Biotep: In the flexible mini-factory, opened in 2013, high technology companies can test and optimize 
their processes to extract all desired components from marine- and plant-based biomass. Facilities: 
Handling of a large variety of biomass; reactors for hydrolysis(batch and continuous); separators, 
two/three phase; liquid phase separation; purification of lipids; water filtration (ultra/micro, nano, reverse 
osmosis); concentration, evaporators; mill dryer, hot air; spray dryer; powder handling; packaging 
 
Patogen Pilot Plant: The experimental pilot plant is a national centre in Norway, and the first high-
security production hall in Europe. Scientists study life-threatening bacteria such as Listeria and E. coli 
here in a realistic production environment, in order to prevent serious food poisoning. 

Special unit(s)  

Open access yes 

Status running 

Scale 2x 2.2 m3 reactors, feed rate up to 500 kg/h 

Webpage 
http://nofima.no/en/research-facilities/ 
 www.biotep.no  

Main contact(s) ragnhild.whitaker@nofima.no 

 
 
 
  

http://nofima.no/en/research-facilities/biolab/
http://nofima.no/en/research-facilities/biotep/
http://nofima.no/en/research-facilities/patogen-pilot-plant/
http://nofima.no/en/research-facilities/
http://www.biotep.no/
mailto:ragnhild.whitaker@nofima.no
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Table 25. Aalborg University 

 
Country Denmark 

City Aalborg 

Pilot/Demo Pilot 

Leading 
Organization(s) 

Aalborg University 

Main processing 
technologies 

Hydrothermal liquefaction 

Main 
feedstock(s) 

Lignocellulose, Wide range of input biomasses possible 

Main product(s) Fuels 

Research topics 
and facilities 

Pretreatment: Milling, homogenization equipment, alkaline pretreatment 
Hydrothermal liquefaction: 
Continuous unit with oil production rate of 50 L/day with water circulation 
HTL crude oil upgrading reactors 
Fractionation by distillation 

Wide range of input biomasses possible. Gravitational separation of product phases 
Solid fuel conversion facility: 400kW input power, grate fired test rig. Fully instrumented, 
access for optical analysis in flame zone and downstream. 

Special unit(s)  

Open access yes 

Status Running 

Scale Oil production 50 L/day 

Webpage http://www.et.aau.dk/research-programmes/biomass  

Main contact(s) Lasse Rosendahl: lar@et.aau.dk  

 
 
 
  

http://www.et.aau.dk/research-programmes/biomass
mailto:lar@et.aau.dk
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Table 26. Arhus University 

 
Country Denmark 

City Arhus 

Pilot/Demo Semi Pilot 

Leading 
Organization(s) 

Aarhus University 

Main processing 
technologies 

Hydrothermal liquefaction 

Main 
feedstock(s) 

Lignocellulose, marine feedstocks 

Main product(s) Crude and upgraded bio oils 

Research topics 
and facilities 

Hydrothermal liquefaction semi pilot plant with oil production rate 90ī150 g/h. 

Special unit(s)  

Open access Yes 

Status Running 

Scale oil production rate 90ī150 g/h. 

Webpage http://dca.au.dk/en/current-news/news/show/artikel/from-biomass-to-bio-oil/  

Main contact(s) anders.adamsen@agrsci.dk  

 
 
 
  

http://dca.au.dk/en/current-news/news/show/artikel/from-biomass-to-bio-oil/
mailto:anders.adamsen@agrsci.dk
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Table 27. Technical University of Denmark (DTU) 

 
Country Denmark 

City Lynby 

Pilot/Demo Pilot 

Leading 
Organization(s) 

Technical University of Denmark 

Main processing 
technologies 

Chemical Engineering, biocatalysis, enzymatic, microbial conversion, fermentation, mixed microbial 
cultures, pure cultures 
Thermal/catalytic conversion: Gasification., pyrolysis, catalytic conversion 
 

Main 
feedstock(s) 

All types of biomass, waste streams , waste water 

Main product(s) Alcohols, chemicals, fuels, pharmaceuticals, catalysts 

Research topics 
and facilities 

Pilots: thermochemical pretreatment (high temp. high pressure) "Mini-EBUS" (oxidative treatment, 
steam explosion) 
Pilot gasifier "Viking" 80 kW size (2-stages)  
Pilot Pyrolysis unit 
Anaerobic digestion plant (biogas from waste and waste waters)  
Fermentor 150 L 
Pilot scale in upstream, downstream facilities classic unit operations:  
Distillation (batch and continuous) 
Absorption, stripping and flow in columns 
Drying: spray drying, fluid bed and tunnel drying 
Filtration and membrane processes 
Pump, liquid flow and gas flow systems 
Liquid agitation (mixing) and aeration 
Centrifugation 
Solid and liquid extraction 
Evaporation 
Crystallization 
Transport and separation of solids 
Fixed bed reactor (ion exchange, immobilized enzymes) 
High temperature processes (burner, catalyst etc.) 
CO2 absorber (simulated flue gas cleaning, CCS) 
Process control experiments 
Various mobile equipment 

Special unit(s)  

Open access yes 

Status running 

Scale Lab to pilot 

Webpage http://www.kt.dtu.dk/english/Research/PILOT-PLANT  

Main contact(s) Ioannis Skiadas: ivsk@kt.dtu.dk  

 
 
 
  

http://www.kt.dtu.dk/english/Research/PILOT-PLANT
mailto:ivsk@kt.dtu.dk
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Table 28. Lund University - Biochemical conversion 

 
Country Sweden 

City Lund  

Pilot/Demo Pilot 

Leading 
Organization(s) 

Lund University 

Main processing 
technologies 

Pretreatment 

Main 
feedstock(s) 

Woody biomass, forest and agricultural residues 

Main product(s) Platform chemicals, lignin, bioethanol 

Research topics 
and facilities 

The PDU is staffed with personnel with long-time experience of pretreatment, hydrolysis and 
fermentation, as well as the analytical skills required to perform state-of-the-art research in the field of 
bioethanol and biorefinery. 

The Process Development Unit (PDU) is a collection of unit operations in bench and pilot scale for 
bioethanol and biorefinery research. In the PDU we have capability for pre-treatment of biomass, 
enzymatic hydrolysis and fermentation. The main difference between the research done in laboratory 
scale (typically 25-400 g dry matter) and the PDU research (typically 2-20 kg dry matter) is the 
possibility to scale the results obtained in the PDU to pilot plant scale (typically 1 ton/day). 

Special unit(s)  

Open access Open access - Contract research and project cooperation 

Status Running  

Scale Semi Pilot 2-20 kg dry matter.  

Webpage http://www.chemeng.lth.se/pdu/  

Main contact(s)  Ola.Wallberg@chemeng.lth.se 

 

 
  

http://www.chemeng.lth.se/pdu/
mailto:Ola.Wallberg@chemeng.lth.se
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Table 29. Biomass Technology Center (BTC) - Forest based technology platform 

 
Country Sweden 

City Umeå 

Pilot/Demo Pilot 

Leading 
Organization(s) 

BTC 

Main processing 
technologies 

Pretreatment, Thermochemical conversion 

Main 
feedstock(s) 

Woody biomass, forest and agricultural residues 

Main product(s) Pellets, terrified material 

Research topics 
and facilities 

Biofuel technology center (BTC) is a research pilot plant park at the Swedish University for Agricultural 
Sciences, under the department of Forest Biomaterials and Technology. It is located in Umeå, Sweden. 
The primary processing pilot equipment is designed for refining solid biomass and is also used as 
resource for education. Focus is on handling, upgrading and combustion of a wide spectrum of solid 
biomass feedstock. Sampling followed by chemical and physical characterization is used to quantify 
different quality parameters. The batch size of handled biomass is from a few kilograms to several tons 
(5-5000 kg). 

Special unit(s)  

Open access Open access - Contract research and project cooperation 

Status Running 

Scale Semi pilot (3-50L, 1-5kg);Pilot (50-5000L, 5-5000kg) 

Webpage http://www.slu.se/en/departments/forest-biomaterials-technology/btc/  

Main contact(s) sylvia.larsson@slu.se  

 
 
 
 
  

http://www.slu.se/en/departments/forest-biomaterials-technology/btc/
mailto:sylvia.larsson@slu.se
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Table 30. BioTFuel 

Country France 

City Venette & Dunkirk 

Pilot/Demo Demo 

Leading 
Organization(s) 

Bionext (consortium) 

Main processing 
technologies 

Pretreatment (Grinding, Torrefaction), Thermochemical conversion (Gasification), Chemical conversion, 
Downstream processing 

Main 
feedstock(s) 

Lignocellulosic biomass (straw, forest waste, dedicated energy crops) 

Main product(s) high-quality biodiesel and bio-jet fuel 

Research topics 

BioTfueL is a project to develop and market an end-to-end chain of technologies to produce second-
generation biodiesel and biojet fuel that will use the thermochemical conversion. It is focused on the 
original concept of co-processing (biomass gasified with fossil feedstock) to account for seasonal 
variations in resource availability and proposes to develop and demonstrate a full process chain to be 
commercialized worldwide via licensing.  
 
All the following transformation chain is optimized :  

¶ Life Cycle Assessments ï Optimize the whole production chain (from raw material 
production to the use of the final product) 

 

¶ Pretreatment (Sofiprotéol - Venette): 
Optimize the energy consumption for torrefaction (demo for 5 t/h) and grinding into a 
fine powder (50-200 µm). Recover torrefaction gas.  

 

¶ Thermochemical conversion (Total ï Dunkirk) 
Gasification (demo for 15 MWth, 1200 ï 1600°C, 30 ï 42 bar)   
Optimize each step : Input, Gasification, Quenching 

 

¶ Chemical processing  (Total ï Dunkirk) 
Use of a standard Fisher-Tropsch process (which doesnôt need any development): 

¶ Fischer Tropsch unit (1 L),  

¶ Hydrotreating/hydrocracking 
 

 

¶ Downstream processing  (Total ï Dunkirk) 
Syngas cleaning and  conditioning (demo for 5 to 10% of the syngas) 

¶ H2/CO adjustment (Water Gas Shift (WGS) conversion reaction) 

¶ Cleaning with physical or chemical solvents (Acid Gas Removal (AGR) unit, guard 
beds (chemisorption) 

¶ Final purification (development of special high-performance catalysts) 
 
 
Reference: 
J.-C. Viguié et al., Oil & Gas Science and Technology ï Rev. IFP Energies nouvelles, Vol. 68 
(2013), No. 5 

Employees  

Open access Not available for external partners 

Status Expected to come on stream by late 2016 

Scale 
200,000 metric tons of biodiesel and bio-jet fuel per year from one million metric tons of biomass by 
2020 

Investments 180 Mú 

Operational 
yearly budget 

No data found 

Webpage No data found 

Main contact(s) Bionext - Jean-Christophe Viguié: jean-christophe.viguie@ifpen.fr - +33 4 37 70 25 11 

Stakeholders 
Total, Sofiprot®ol, Axens, IFP Energies nouvelles (IFPEn), Commissariat ¨ lô®nergie atomique et aux 
énergies alternatives (CEA) and ThyssenKrupp Industrial Solutions 
Funding partners : ADEME, Conseil régional de Picardie 
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Table 31. CEA - GAYA Pilot scale flash pyrolysis unit 

Country France 

City Saint-Fons (South of Lyon), France 

Pilot/Demo Demo 

Leading 
Organization(s) 

ENGIE & ADEME 

Main processing 
technologies 

Gasification 

Main 
feedstock(s) 

Lignocellulosic biomass (wood, straw, agro-industrial wastesé) 

Main product(s) Methane 

Research topics 

The scientific program covers the entire 2
nd 

generation biomethane sector. It involves: 

¶ Developing a biomethane production process that performs well from an environmental, energy 
and financial standpoint; 

¶ Removing the technological, financial and environmental obstacles to the industrial development 
of biomethane. 

The program deals with fundamental scientific aspects, as well as applied research and technological 
validation aspects. The R&D effort focuses on the two key stages for the 2

nd
 generation biomethane 

production process, namely gasification and methanation. The experiments conducted on the R&D 
platform are aimed at increasing the availability of the process, and its effectiveness, which is already 
high. The aim is to fine-tune its operation in order to reduce production costs and to increase the range 
of accessible biomasses. 
 
The results of the experiments will be assessed using technical and environmental performance 
indicators. The life-cycle analysis (LCA) and the preparation of energy reports are a focal point of the 
R&D work. They guarantee the monitoring of breakthroughs made at each stage of the project. 
 
The platform is currently an experimental model pilot for future biomethane production plants, which 
could emerge from 2020. The platform is including: 

¶ A biomass supply chain (straw, wood, industrial ans agricultural wastesé),  

¶ A gasification unit at demo scale containing a gas cleaning system,  

¶ A methanation unit at demo scale 

¶ A local demonstration of the use of the biomethane as bio-NGV (natural gas vehicle)  

Employees No data found 

Open access Open to R&D collaborations 

Status Under construction 

Scale No data found 

Investments 57 Mú 

Operational 
yearly budget 

No data found 

Webpage http://www.projetgaya.com/en/ 

Main contact(s) No data found 

Stakeholders 
ENGIE, REPOTEC, UCFF, LGC, LRGP, UCCS, RAPSODEE, CEA, CIRAD, CTP, FCBA, ADEME, 

TENERRDIS 
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Table 32. CEA ï GENEPI 

Country France 

City Grenoble 

Pilot/Demo Pilot 

Leading 
Organization(s) 

CEA, Cirad, Mines Albi-Carmaux 

Main processing 
technologies 

Torrefaction, Grinding, Thermochemical conversion (Gasification, Pyrolysis)  

Main 
feedstock(s) 

Wood, household waste, paper and pulp byproducts, wastewater treatment sludge, and microalgae 

Main product(s) Syngas 

Research topics 

GENEPI platform is an original multiscale R&D facility for analysis, modelling and experimentation in 
thermochemical processes. It focuses on grinding, torrefaction and gasification steps, and can 
accommodate a large variety of biomass types, including household waste, paper and pulp byproducts, 
wastewater treatment sludge, and microalgae. 
 
Torrefaction (CENTORRE):  

¶ Study of kinetic parameters during torrefaction process - Characterization of thermal and 
chemical parameters 

¶ Optimization of operating conditions  

¶ 1 belt dryer (20-120°C, 50-150 kg/h) 

¶ 1 multi-plate torrefaction oven (200-350°C, 50-150 kg/h) 
 
Grinding (AMBROISIE):  

¶ Study of the interaction between Torrefaction, Grinding, and injection properties 

¶ Optimization of the energy consumption  

¶ 2 Grinders dedicated to the optimization of fine and extrafine grinding (LPB): 1 universal 
grinder (5-50 kg/h) and 1 vibrating mill (batch 10L or continuous grinding 5-25 kg/h) 

¶ 1 powder rheology laboratory (LPB) 
 
Injection:  

¶ 3 Automated injection systems (IRIS ï 50 kg/h, DIGITALE, MÉLISSE) dedicated to the study 
of the injection of fine and ultra-fine powders from Patm to 35 bar.  

 
Thermochemical conversion: 

¶ Gasification unit GIROFLE dedicated to the production of highly clean syngas 
o Study of gasification kinetic parameters - Characterization of thermal and chemical 

parameters 
o Study of various systems for the quenching step of the final syngas (with water, solidé) 
o 1 Entrained flow gasifier (Tmax = 1500°C, P = 10 - 30 bar, heating system : biomass or 

gas, 10 ï 50 kg/h) 
 
Gazeification modelisation  

Employees 30-40 

Open access Open to collaboration with public and private R&D partners 

Status Open 

Scale Torrefaction (50-150 kg/h), Grinding (5-50 kg/h), Injection (50 kg/h) 

Investments 4 Mú 

Operational 
yearly budget 

No data found 

Webpage http://www.cea.fr/cea-tech/liten/genepi 

Main contact(s) 
ISABELLE PAMART (LBP), Isabelle.PAMART@cea.fr 
Murielle MARCHAND (LTCB), muriel.marchand@cea.fr 

Stakeholders 
CEA, Cirad, Mines Albi-Carmaux 
Funding partners: CEA, Agence Nationnale de la Recherche ANR, Investissements dôavenirs, Equipex 
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Table 33. CEA ï SYNDIÈSE 

Country France 

City Bure-Saudron 

Pilot/Demo Pilot and Demo 

Leading 
Organization(s) 

CEA, Air Liquide 

Main processing 
technologies 

Torrefaction, Grinding, Thermochemical conversion (Gasification, Pyrolysis)  

Main 
feedstock(s) 

Wood 

Main product(s) Syngas 

Research topics 

Syndièse aims to develop a new gasification technology from CEA at a pilot and a demo scale. The 
objective is to show the feasibility of this project all along the valorization chain of the biomass: 

¶ Raw material availability 

¶ Supply chain, logistics, transportation 

¶ Preparation and grinding of the raw material 

¶ Gasification 

¶ Gas treatment 

¶ Transformation into biofuels via a fisher-tropsch reaction 

 
Equipments:  

¶ 2 Grinders dedicated to the optimization of fine and extrafine grinding : 1 universal grinder 
(400 - 1000 kg/h) and 2 fine and ultra-fine grinders (100-500 kg/h and 400-1500 kg/h) 

 
No data found for other equipment 

 

Employees No data found 

Open access No data found 

Status Under construction 

Scale 
Pilot : 1 t/h 
Demo: 10t/h 

Investments 24 Mú 

Operational 
yearly budget 

No data found 

Webpage No data found 

Main contact(s) 
ISABELLE PAMART (LBP), Isabelle.PAMART@cea.fr 
Murielle MARCHAND (LTCB), muriel.marchand@cea.fr 

Stakeholders CEA, Air Liquide 
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Table 34. LERMAB ï Thermochemical conversion (Gasification) 

Country France 

City Epinal 

Pilot/Demo Pilot plant 

Leading 
Organization(s) LERMAB, EDF, LRGP 

Main processing 
technologies 

Gasification for cogeneration, biofuels or gas production (H2, CH4) 

Main 
feedstock(s) 

Biomass & RDF (Refused Derived Fuels) 

Main product(s) Gas for energy : electricity, H2, CH4, biofuels 

Research topics 

Production of syngas from solid conversion in a bubbling fluidized bed: 

- Flexibility of process according to fuel characteristics: humidity, size, 
density, é 

- Selectivity of gas composition: H2, CH4, é 
- Purification of gas: reduce tars & particles 
- Optimization of the calorific value of gas to improve electricity production 
- Development of RDF using 
- Development of solution to reduce pollutants in gas: sulfur, chlorine, é 
- Becoming of minerals, metals, é 

 

The pilot plant based in EQTEC technology is the only one in the world with all the 
equipments and measurements facilities to make energetic or elements balances. 

Employees No data found 

Open access Open access - Contract research and project cooperation 

Status Running from 2015 

Scale 200 kW (50 kg/h or biomass) 

Investments No data found 

Operational 
yearly budget 

No data found 

Webpage www.lermab.univ-lorraine.fr  

Main contact(s) Yann.rogaume@univ-lorraine.fr ; + 33 329 296 116 

 
 
  

http://www.lermab.univ-lorraine.fr/
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Table 35. CIMV 

Country France 

City Pomacle, France 

Pilot/Demo Pilot plant 

Leading 
Organization(s) 

CIMV S.A 

Main processing 
technologies 

Pretreatment (organosolv) 

Main feedstock(s) Lignocellulosic biomass (Cereal Straws, Bagasse, Hardwood) 

Main product(s) Cellulose pulp, Biolignin
TM

, C5 sugars syrup  

Research topics 

The pilot plant operates organosolv technology based on the use of a formic/acetic acid solvent system. 
 
Reference:  
M. Delmas, Chem. Eng. Technol. 2008, 31, No. 5, 792ï797 

Employees No data found 

Open access No data found 

Status Running since 2006 

Scale 100 kg of dry vegetable matter per hour 

Investments No data found 

Operational yearly 
budget 

No data found 

Webpage http://www.cimv.fr/?lang=en 

Main contact(s) http://cimv.fr/21-.html 

Stakeholders No data found 
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Table 36. SP ï SP Biorefinery Demo Plant 

Country Sweden 

City Örnsköldsvik 

Pilot/Demo Demo 

Leading 
Organization(s) 

SP 

Main processing 
technologies 

Pre-steaming and impregnation, Pretreatment reactors, Bioreactors (hydrolysis, fermentation, and yeast 
cultivation), Product purification, Residual material recovery processes 

Main feedstock(s) Wide range of lignocellulosic material 

Main product(s) Carbohydrates, lignin, proteins, enzymes, chemicals, material and ethanol 

Research topics 

The aim of the plant is to develop and verify technologies and process concepts for production of green 
chemicals, polymers and fuels. Initially the focus has been on ethanol, lignin and biogas. From now on, the 
focus will be on widening the area of application for the plant and also include opportunities for development of 
process technologies for other green chemicals from the constituents of various lignocellulose feedstocks. 
 
Equipment 
The plant is fully equipped with all the process steps from intake of raw material to distillation (schematic outline 
of the process is shown in Figure 1). It is designed to be flexible and can accordingly handle various kinds of 
pretreatment processes and a broad range of biotechnological process concepts. It operates in continuous 
mode with the option to recirculate process streams. The plant is operated 24/7 and staffed with two operators 
per shift who monitor and control the plant with the help of a modern control system of commercial plant 
standard (DeltaVTM). Moreover, the plant is fully licensed to handle gene modified microorganism, GMM. 
Pentose fermentation with genetically modified yeast has been carried out repeatedly.  
 
For more details on the equipment, please, follow the link provided below. 

Employees  

Open access Open access - Contract research and project cooperation 

Status Running from 2004 

Scale Capacity of 1-2 tons of feedstock per 24 hours 

Investments  

Operational yearly 
budget 

 

Webpage 
https://www.sp.se/sv/index/services/biorefinerydemoplant/Documents/Technical%20description%20of%20the%
20demonstration%20plant.pdf 

Main contact(s) 
Emma.Johansson@processum.se, +46 10 516 67 55 
Anneli.Petersson@sp.se, +46 10 516 55 16 
Sune.Wannstrom@sp.se, +46 10 516 59 47 

Stakeholders 
R&D laboratories, industry and academia.  
 

 
 
 
 
  

mailto:Emma.Johansson@processum.se
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Table 37. SP - Energy Technology Center 

Country Sweden 

City Piteå 

Pilot/Demo Demo 

Leading 
Organization(s) 

SP 

Main processing 
technologies 

Pretreatment and feeding of biomass, Thermochemical conversion (gasification, pyrolysis), Sampling and 
diagnostics in conversion processes, Process modelling, Analyses for conversion products, Spray 
characterization, Upgrading of syngas 

Main feedstock(s) Spent black liquor, lignocellulosic material  

Main product(s) Syngas and fuel gas  

Research topics 

Focus area of research for SP Energy Technology Center is thermo-chemical conversion of biomass and 
provided services are related to applications in combustion, gasification, and bio-refining processes. The site is 
located right next to Smurfit Kappa Kraftliner mill in Piteå, Sweden. 
 
The main SP Energy Technology Center competences and capabilities can be summarised to cover: 

¶ Pretreatment and feeding of biomass 

¶ Sampling and diagnostics in conversion processes 

¶ Process modelling 

¶ Analyses for conversion products 

¶ Spray characterisation 

¶ Upgrading of syngas 
 
Through tailor-made experiments, advanced computations, and in-depth investigations, we want to be a 
pioneer in providing tomorrowôs energy solutions for sustainable development! 
 
Gasifier: Gasifier 1 MW throughput (gasifier). Operational range 1100-1600 °C, 10 bar. 

Employees  

Open access Open access - Contract research and project cooperation 

Status Running from 2009 (pyrolysis) and 2010 (gasifier) 

Scale  

Investments  

Operational yearly 
budget 

 

Webpage http://www.sp.se/en/units/etc/Sidor/default.aspx 

Main contact(s) 

Magnus.Marklund@sp.se, 010-516 61 85 
Richard.Holm@sp.se , 010-516 61 89 
Olov.Ohrman@sp.se , 010-516 61 74 
Ingela.Lindberg@sp.se , 010-516 61 88 

Stakeholders 
R&D laboratories, industry and academia.  
 
 

 
 
 
  

mailto:Magnus.Marklund@sp.se
mailto:Richard.Holm@sp.se
mailto:Olov.Ohrman@sp.se
mailto:Ingela.Lindberg@sp.se


 ATTACHMENT 1 

 

 

 

 

Table 38. Chalmers University of Technology - The Chalmers gasifier 

Country Sweden 

City Göteborg 

Pilot/Demo Pilot 

Leading 
Organization(s) 

Chalmers University of Technology 

Main processing 
technologies 

Gasification 

Main feedstock(s) All types of fuel (sewage sludge, wood chips, various types of pellets and even waste) 

Main product(s)  

Research topics 
The research aims to understand the effects of the new fuel and better understand the processes. 
 

Employees  

Open access  

Status Running from 2007 

Scale 2-4 MW 

Investments No data found 

Operational yearly 
budget 

 

Webpage 
http://www.businessregiongoteborg.com/huvudmeny/clusters/demonstrationprojects/demonstrationprojectsclos
ed/ecoex/demonstrationplants/chalmersgasifier.4.40e76ad136a761caa2f8f.html 

Main contact(s)  

Stakeholders 
Metso Power, Göteborg Energi, Eon, Vattenfall, Swedish Energy Agency, Akademiska Hus, Chalmers 
University of Technology 

 
  




