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In another setting, the 2013 World Biofuels 
Markets in Rotterdam, I listened to a debate on 
first-generation biofuels. (Prof. Bridgwater and I 
were invited speakers at a separate technical 
session.) Here a representative from the 
European Biodiesel Board was clearly on the 
defensive concerning the latest moves by the EC 
to curtail support for crop-based biodiesel. The 
representative resented the fact that policymakers 
have started to pull the rug out from under the 
industry even though its constituents (farmers) 
have delivered more and more biodiesel to the 
market. This change in viewpoint at the EC stems 
in part from new studies on overall environmental 
impact of some first-generation biofuels.  
 
My conclusions from these inputs: (1) like all 
renewables there are pros and cons that need to 
be dealt with in terms of 
devising support schemes 
for biofuels; (2) it is 
imperative that 
researchers keep abreast 
of the current discussions 
surrounding biofuels; and 
(3) the research 
community should be 
ready to respond to 
provide a more nuanced 
view to the debate. So, my 
turn to act: I would like to 
take a different stand in 
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Controversy surrounding biofuels? Yes, questions 
do arise about this resource that many of us 
researchers believe to be a critical key in realizing 
a more sustainable energy system. I am an avid 
reader of The Economist and took interest in a 
recent article on biomass-based heating and 
combined heat and power (óWood: The fuel of the 
future ï Environmental lunacy in Europe,ô 6 April 
2013).  
 
The authors argued that government support of 
biomass had skewed the market, causing an 
increased competition between heat and power 
providers and other industries like forestry (pulp 
and paper). Moreover the environmental impacts 
of biomass were questioned, quoting research 
from Princeton University that shows biomass to 
be an even higher emitter of CO2 than coal in 
certain contexts. 
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Once again: Check out the BRISK homepage, 
send us an e-mail or give us a call ï we want YOU 
for Transnational Access! 
 
Best regards, 
 
Andrew Martin 
BRISK Project Manager 

relation to the above article in The Economist. 
Biomass for energy purposes is much more than 
just heat and power, and I missed a presentation 
of second-generation biofuels. I contend that 
BRISK is just one example of developments 
leading to the judicious use of biomass in the 
future. 
 
Otherwise BRISK partners are busy compiling the 
first periodic report to the EC covering the first 18 
months of operation. Our Transnational Access 
(TA) activities are progressing well ï 21 
campaigns, 21 visiting researchers, and the 
equivalent of over 340 experimental-days during 
this first period ï but there is plenty of scope to 
offer even more rig time. I encourage BRISK 
partners to continue to solicit new TA contacts and 
ideas and especially welcome persons outside the 
project to look more closely at what we have to 
offer.  

Welcome to BRISK 
...continued 
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Contact 
 

Andrew Martin 
BRISK Project Leader 
 
T: +46 8 790 7473  
E: andrew.martin@energy.kth.se 
W: www.kth.se 

Recent Approved Applications for 
Transnational Access 

BRISK: Biofuels Research Infrastructure for Sharing Knowledge 

Name of 

Transnational 

Applicant 

Applicantôs organisation Applicantôs 

country 

location 

BRISK 

partner to 

be visited by 

participant 

Country 

location of 

BRISK 

partner to be 

Antonio Pineda  University of Cordoba (UCO) Spain CERTH Greece 

Michael Krºger DBFZ Germany Aston U. UK 

Jan Brandin Linnaeus University Sweden TUD Netherlands 

Roger Golombek Silesian University of Technology Poland KTH Sweden 

Michal Tomski AGH University of Science & Technology Poland BE2020+ Austria 

Mayuri Goswami Eindhoven University of Technology (TUE) Netherlands Cardiff U. UK 

Agnija IeviǺa Riga Technical University  Latvia SINTEF Norway 

Nerijus Striugas Lithuanian Energy Institute (LEI) Lithuania ENEA Italy 

To see a list of all previous approved applicants see page 29 of Issue 2 of BRISK NEWS. 

http://www.briskeu.com/home
mailto:andrew.martin@energy.kth.se
http://www.kth.se
http://www.briskeu.com/resources/documents/BRISK%20NEWS%20Issue%202,%20November%202012.pdf
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are developed through different scales, conducting 
design, construction, and research from 
laboratory, through bench and pilot scale, up to 
demonstration scale and even to commercial 
scale (in collaboration with private companies). 
Efficiency and environmental aspects are also a 
major consideration. 
 
Different feedstocks and raw materials have been 
studied, including lignocellulosic and agroforestry 
residues, sewage sludge, meat and bone meal, 
plastics, waste tyres, spent liquors from the pulp 
and paper industry (black liquor), biomass 
oxygenated compounds and bio-oils, and more 
recently refuse derived fuels (RDF) from municipal 
solid wastes.  
 
Following this approach, GPT offers various 
relevant research infrastructures at different 
scales, from micro to commercial scale. 
Furthermore, the associated infrastructure enables 
a comprehensive characterisation of raw materials 
and products, gas, liquid and/or solid. 
 
Biomass Commercial-Scale Downdraft 
Gasification Plant (CDG) 
The 700 kg/h air gasification plant is a commercial
-scale downdraft plant developed in collaboration 
with a private company (TAIM-WESER, Spain). 
The total output capacity for the plant is 750 kW, 
yielding up to 1 kWe and 2 kWth per kg of 

The Thermochemical Processes Group (GPT-
UNIZAR) is developing its work at the framework 
of the Arag·n Institute for Engineering Research, 
one of the research institutes at the Universidad 
de Zaragoza (UNIZAR, Spain). Currently, UNIZAR 
is a member of the Spanish alliance for R&D in the 
field of energy (ALINNE), being the only academic 
institution in that network. 
 
GPT focuses on the valorisation of residues by 
thermochemical processes, specifically by 
pyrolysis, gasification and hydrothermal 
processing, although research lines on other 
processes such as combustion (pollutants 
minimisation and development of kinetic models 
for combustion processes in gas phase), pulp and 
paper or biodiesel production are also active. 
 
In order to reach the groupôs objectives, 
experimental studies at various scales are carried 
out with process modelling. Thus, the processes 

UNIZAR, Spain 
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Figure 1: 700 kg/h biomass commercial-scale 
downdraft gasification plant at TAIM-WESER. 

30 year anniversary 

In 2013, UNIZARôs  

 Thermochemical Processes 

Group (GPT) 

celebrates its 30th 

anniversary.  

 

See pages 19-21 
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UNIZAR, Spain 
...continued 

biomass fed. This gasification plant constitutes a 
significant landmark among biomass gasification 
technologies worldwide, since it is a fully 
developed biomass gasification plant at a 
commercial scale currently under operation and 
supplying power to the Spanish electrical network 
system. The only constraints of the installation 
relate to the feedstock. 
 
Biomass Pilot Scale Fluidized Bed Plant 
(PFBG) 
The pilot-scale fluidized-bed gasification plant has 
been designed and constructed by GPT, with the 
aim of providing complete versatility in different 
biomass feedstocks or any other valuable 
residues, including RDF or sewage sludge. Thus, 
special attention and efforts have been devoted to 
the feeding system, which has resulted in the 
development and construction of a series of 
interchangeable feeders that provide full flexibility 
with respect to the feedstock input to the 
installation. The processing capacity of the plant 

Figure 3: Micro-scale APR catalytic test rig at GPT-
UNIZAR laboratories. 

Figure 2: Biomass pilot scale fluidized bed plant at GPT-UNIZAR laboratories. 

Continued on next page 



Did you know? 

 
Any researcher can apply 

for access to a wide variety 

of research facilities at the 

BRISK partners. Grants for 

travel and subsistence are 

available. BRISK will pay for 

the facility access costs. 

6 PROFILE  

Contact 
For further details about how to 
apply to utilise UNIZARôs GPT 
facilities as part of the BRISK 
initiative contact: 

 
Jes¼s Arauzo 
 
 
T: +34 976 76 18 78 
E: jarauzo@unizar.es  
 
W: www.unizar.es 

UNIZAR, Spain 
...continued 

can reach up to 15-20 kg/h, depending on the bulk 
density and other inherent characteristics of the 
feedstock taken into consideration. The installation 
features include a gas cleaning system for both 
catalytic tar cracking and NOx reduction. 
 
Hydrothermal Processing Plants (APR) 
Hydrothermal processing is a relatively low 
temperature liquid phase process operating at 
high pressure. This Aqueous Phase Reforming 
(APR) process constitutes an alternative approach 
to the conventional technologies for upgrading 
biomass and other related residues and 
feedstocks to second generation biofuels. 
 
The main advantage of this process is its 
versatility regarding the feed, enabling the 
processing of difficult-to-feed liquid feedstocks, 
including biofuels (e.g. bio-oil from biomass 
pyrolysis) or any residual biomass waste stream 
containing valuable organics, from glycerol (by-
product from biodiesel production), through to 
algae, black liquors or cheese whey, regardless of 
the water content of the feed. The operating 
conditions can reach 65 bar and 275ÜC. The main 
products are a valuable syngas and liquid 
byproducts, which may be converted into different 
high-value added chemicals, fuels and 
commodities. 

Figure 4: Lab-scale APR test rig at GPT-UNIZAR 
laboratories. 

mailto:jarauzo@unizar.es
http://www.unizar.es/


The Italian National Agency for New 
Technologies, Energy and 
Sustainable Economic Development 
(ENEA) is a public body of the 
Ministry of Economic Development. 
The agencyôs main research issues 
are: 
¶ Energy efficiency; 
¶ Renewable energy sources; 
¶ Nuclear energy; 
¶ Climate and the environment; 
¶ Health and safety; 
¶ New technologies; 
¶ Electric system research. 
 
ENEA scientific research and 
technological development activities 
are carried out at nine research 
centres and five laboratories, and 
offers a wide range of expertise (the 
agency has 2,600 employees).  
 
The Technical Unit of the Trisaia 
Research Centre carries out 
industrial research and experimental 
developments in bioenergy. It also supports the 
industrial system and public administration in the 
use of these renewable energy sources. The 
Technical Unit performs: 
¶ Sustainable production of biomass.  
¶ Establishment and maintenance of databases 
related to the availability of biomass in Italy. 

¶ Development and demonstration of processes 
for the conversion of biomass into liquid 
biofuels and bioproducts. 

¶ Development and demonstration of processes 
for biomass thermoconversion for heat and 
electricity, syngas and synthetic biofuels. 

¶ Applied research for conversion of oils derived 
from unconventional sources into biodiesel. 

 
BRISK activities 
ENEAôs involvement in the BRISK project includes 
research and networking activities. In particular, 
thermal conversion of hydrolytic lignin, a 
byproduct of second generation ethanol is 
covered. ENEA will test the gasification and 
combustion of lignin obtained from enzymatic 
hydrolysis and fermentation of herbaceous crops 

ENEA - Italy 
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Figure 1: Hydrogen from waste. In this plant 5 kg/h of plastics can be 
gasified through a bubbling bed fluidized with mixtures of oxygen, water 
steam and air. The gas produced is then cleaned and catalytically 
upgraded into a hydrogen rich stream.  

Figure 2: Pieces of lignin obtained as a residue of the 
bioconversion of straw (hydrolytic lignin) and then 
pyrolyzed in a fixed bed. 



at its facilities, some of which are available for 
BRISK Transnational Access, as follows:  
 
Circulating Fluidized Bed Gasifier, (JOULE) 
The biomass gasification pilot plant, consists of a 
dual fluidized bed technology with a thermal power 
of 500 kWth. This technology enables a synthesis 
gas to be obtained with a limited content of 
nitrogen and a high content of hydrogen (up to 
40%). The lower heating value (LHV) of the gas is 
around 12-14 MJ/Nmį. 
 
The gasification system consists of two reactors, 
one for steam gasification and the other for 
combustion, respectively fluidized with super-
heated steam and pre-heated air. The gasification 
plant is equipped with a section for hot cleaning of 
the gas produced, consisting of a unit for the 
removal of acid compounds, mainly H2S and HCl, 
and two consecutive units designed to capture the 
particulate.  
 
Updraft Fixed Bed Gasifier, (PRAGA) 
PRAGA is a fully equipped gasification plant 
based on a 200 kWth updraft gasifier which was 
installed in June 2010 to test the co-gasification of 
biomass and sorted municipal solid waste (MSW). 
The nominal input of the gasifier is 30-40 kg/h of 
feed with a maximum plastic content of 15%.  
 
The plant is operated slightly above atmospheric 
conditions and uses a mixture of air and steam as 

ENEA - Italy  

...continued 
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Figure 3: ENEAôs Trisaia Research Centre ï biomass gasification plants. Scales from 10-1000 kWth are available; 
fixed bed (down and updraft) and fluidized bed (bubbling and recirculating) technologies are tested.  

a gasification medium. The gas cleaning section is 
composed of a biodiesel scrubber and a series of 
coalescer filters. Most of the organic and inorganic 
compounds (tars, HCl, etc.) are removed from the 
gas by organic scrubbing and the coalescer filters 
capture the oil drops. After cleaning, the syngas is 
conveyed to the hydrogen enrichment section.  
 
Hydrogen enrichment modules (HENRI)  
HENRI is the hydrogen enrichment section 

Figure 4: ENEAôs facility for fixed bed gasification and 
gas cleaning (ground and first floor), and syngas 
upgrading (second floor). 

Continued on next page 



connected to the 200 kWth gasification plant to 
sample 20 Nm3/h of the gas from the clean-up 
line. At the exit from the two coalescer filters, the 
syngas is conveyed to the shift conversion reactor 
and CO2 removal to generate a hydrogen rich 
syngas. The gas is mixed with superheated steam 
and heated to 300ÁC by an electric heater. This 
mixture is sent to the water gas shift reactor 
(WGS) where the hydrogen content is enriched by 
a catalytic reaction with PtïCexOy. CO2 is 
separated by absorption with MEA.  
 
Internal circulating fluid bed gasifier, 
(HYDROSYN) 
The plant has a thermal input of 10 kWth and is 
based on an internal circulating fluidized bed 
gasifier which is injected with steam and oxygen. 
The syngas is conveyed to a cleaning section 
composed of two cyclones, a ceramic filter, 
scrubber and a heat exchanger.  
 
Different types of biomass can be fed to the 
gasifier and different parameters can be 
investigated. The bed can be loaded with 
sorbents, reactants, catalyst for in situ 
neutralization and upgrading.  

 

ENEA - Italy  

...continued 
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Contact 
For further details about how to 
apply to utilise ENEAôs facilities 
as part of the BRISK initiative 
contact: 
 

Francesco Zimbardi  
 
T: +39 0835 974486  
E: zimbardi@enea.it  
 
W: www.enea.it 

Figure 6: The internal recirculation of the fluid bed 
allows the achievement of a higher conversion of char 
and low tar content in the gas produced  - by improving 
the contact between the sand of the bed and the 
biomass particles. 

Figure 5: The section for hydrogen enrichment: water 
gas shift reactor (WGS) - pictured to the left. CO2 
adsorption system based on MEA - pictured right. 

mailto:zimbardi@enea.it
http://www.enea.it


Energy research at ¡bo Akademi University (AAU) 
is focused towards the use of renewable fuels and 
fuel upgrading. The research is targeted towards a 
detailed understanding of various chemical 
phenomena rather than on material and energy 
balance equations. In combustion chemistry some 
of the research areas are: 

¶ Thermochemistry in combustionΤ 

¶ Ash and trace metal chemistry; 

¶ Gaseous emissions and kinetics; 

¶ Biofuel burning characterization; 

¶ Metals corrosion chemistry. 
 
To support this research a large number of 
laboratory-scale reactors and analytical tools are 
available. Within the BRISK project, two 
installations have been made available as detailed 
below. 
 
Biomass Fuels Characterization Laboratory 
The biomass fuels characterization laboratory 
enables the user to study the reactivity of single 
particles of biomass. The core of the facility is an 
electrically heated single particle furnace with 
optical access. The installation includes gas 
analyzers for monitoring the product gases. Figure 
1 shows the installation in operation, and Figure 2 
shows a schematic drawing of the installation. 
 
The main advantage of this installation is its 
versatility. The fuel sample is placed in a sample 
holder or is suspended on a hook. Initially the 
sample is kept in a cold protective N2 atmosphere. 
Then, it is quickly inserted into the hot reactor. The 
composition of the gas entering the reactor is 
controlled and can consist of a mixture of O2, N2, 
CO2 and H2O. This allows for pyrolysis, 
gasification and combustion characterization.   
 
The sample can be quickly removed from the hot 
reactor into the protective N2 environment. It is 
possible to first pyrolyse the fuel in N2 at a certain 
temperature and then study the char behaviour at 
a different temperature and atmosphere without 
having the sample in contact with air. 
 
Examples of recent studies are NO release from 
biomass char, sulphur behaviour during pyrolysis, 

¡bo Akademi - Finland 
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Figure 1:  Single particle furnace in operation. 

ñThe main 

advantage of this 

installation is its 

versatility.ò 




