
EPFB - “Efficient Production of Fuels from Biomass”
  European network consisting of  

6 Countries, Coordinated by Uppsala 
2.15 million €. Started in 2010.    
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  Areas of expertise: 

 
Catalytic cleavage of cellulose and hemicellulose to 
sugars (Sweden) 
 
Enzymatic degradation of biomass into sugars and 
alcohols (Norway) 
 
Catalytic decarbonylation of alcohols into syngas 
(Denmark) 
 
Aqueous Phase Reforming of biomass into liquid 
fuels (Finland) 
 
Development of fuel cells for direct oxidation of 
alcohols (Estonia) 
 
Optimization of synthetic, biomass derived fuels in 
combustion engines (Germany) 
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Collaborational research: 

Development and evaluation of catalysts on solid supports or ionic 
liquids for catalytic cleavage of cellulose into renewable H2 feed-
stocks such as sorbitol, xylitol and mannitol.  
(Sweden, Finland, Germany) 
 
The best catalysts discovered will be evaluated for use in concert with 
enzymatic or microbial degradation in order to achieve even faster 
rates of sugar production. Upscaling to a continuous process. 
(Sweden, Norway, Germany) 
 
Low-temp conversion of sugars into liquid fuels  
(Denmark, Finland) 
 
Development of Ni-Cu-cermet anodes for direct electro-oxidation of  
polyols (sorbitol, xylitol and mannitol) in high power density fuel cells. 
(Estonia, Finland, Denmark, Sweden) 
 
Development of highly effective catalytic and/or enzymatic routes 
from biomass to well-defined small molecules.  
(Norway, Germany, Sweden) 
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Germany: 
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Germany: 

Targets Platform molecules  Starting material Feedstock 



p(CO2) 
(bar)

Conversion 
(%)

Selectivity 
FFA (%)

0 > 99 < 5
20 > 99 45
40 > 99 95

Catalytic Decarbonylation of 5-HMF – Influence of compressed CO2 

Conditions: 
5 mol-% Ir
dioxane
 220 °C 
24 h

F.	  Geilen,	  T.	  vom	  Stein,	  B.	  Engendahl,	  S.	  Winterle,	  	  M.	  Liauw,	  J.	  Klankermayer,	  W.	  Leitner,	  	  
Angew.	  Chem.	  2011,	  123,	  6963.	  



F.	  Geilen,	  T.	  vom	  Stein,	  B.	  Engendahl,	  S.	  Winterle,	  	  M.	  Liauw,	  J.	  Klankermayer,	  W.	  Leitner,	  	  
Angew.	  Chem.	  2011,	  123,	  6963.	  



G.	  Papadogianakis,	  L.	  Maat,	  R.	  A.	  Sheldon,	  J.	  Chem.	  Soc.,	  Chem.	  Commun.	  1994,	  23,	  2659.	  	  
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Norway: 

Sugar alcohols from lignocellulose: 
MW pre-treatment and enzymatic hydrolysis 

 
 •  Microwave assisted pre-treatment method 

•  Benefits of MW pre-treatment on enzymatic hydrolysis 
•  Feasibility of combining hydrolytic enzymes with metal 

catalysed hydrogenation 
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Denmark: 

Optimize a catalytic system which performs dehydrogenation and decarbonylation of 
primary alcohols without scavengers. 

 
 
 
 
Apply homogeneous catalyst(s) for dehydrogenation and decarbonylation of C3 – 

C6 polyalcohols to produce hydrogen 
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Denmark: 
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Estonia: 

Supportive porous NiO-CGO pellet 

Protective ScSZ (ESL) electolyte layer applied by screen 
printing followed by sintering for 3h at 1350°C with the 
heating-up and down rate 2,5°C/min  

LSCO (selfmade) cathode applied by screen printing followed 
by sintering for 5h at 1100°C with  the heating-up and down 
rate 2,5°C/min  

1 

3 

4 

5 

Preparation of Solid Oxide Fuel Cell Single-Cell 

CGO (ESL) electolyte layer applied by screen printing followed 
by sintering for 3h at 1350°C with  the heating-up and down 
rate 2,5°C/min  

NiO-CGO (FCM) anode active layer applied by screen printing 
followed by sintering for 3h at 1350°C with the heating-up 
and down rate 2,5°C/min  

2 
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Estonia: 
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Finland: 
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Setup – fixed bed reactor 

Aqueous phase reforming of biomass components - XYLITOL 
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Finland: 

Aqueous phase reforming of biomass components - XYLITOL 
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  Sweden: 
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       Sweden: 
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Patent pending! 
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Collaborations and exchanges 
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Educational Outcome 
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Budget 

Year:       2010   2011   2012   2013  

  

Salary (one swedish PhD-student)    65’   67’   70’   continues 

Salary (10% administrator)    5’   5’   5’    

Chemicals and consumables    10’   10’   10’    

Salary (one Danish PhD-student)    66   68   70   continues 

PhD tuition      15   16   17    

Salary (two German PhD-students)    60'   60'   60'   continues 

Chemicals and consumables    15’   15’   15’    

Salary (one Norwegian PhD student)   73   73   75   continues 

Chemicals and consumables    10   10   9    

Direct salaries (one Finnish PhD stud.)   31'   31'   31' 

Indirect salary costs  (55%)    17'   17'   17' 

General overhead costs (84%)    40'   40'   40' 

Chemicals and consumables    2'   2'   2'    

COSTS, total      90'   90'   90'   

  

 

Travel:       50’   100’   100’    

 

Workshops:      50’   50’   50’    

 

TOTAL:       509'   514'   521'   



“SYNFLOW” a European FP7 project 
involving 18 research partners, Coord: Aachen 
11.5 million €. Started in 2010. 

Innovative Synthesis in Continuous-Flow Processes for Sustainable Chemical Production. 

Principle of biphasic catalysis using  
ionic liquids for catalyst immobilization 

Opens up for: 

•  Small footprint reactors for large production 

•  Cascade catalysis 

•  Synergy with Biomass & Nordic Synthesis 
projects 

Uppsala contributes with catalysts having 

wide-scope for asymmetric hydrogenation. 



“SYNFLOW” a European FP7 project 
involving 18 research partners, Coord: Aachen 
11.5 million €. Started in 2010. 

The F3 Factory project at INVITE Research Centre in Leverkusen. 


