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Hydrotreatment of esters and fatty acids 
Oleo chemical technologies 
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Largest operational oleo chemical facilities 

Company Country Capacity [t/y] Start-up 
Neste Oil Singapore          800.000  2010 

Neste Oil Netherlands          800.000  2011 

ENI Italy          500.000  2014 

Diamond Green Diesel United States          412.000  2014 

REG Geismar United States          225.000  2010 

Neste Oil Finland          190.000  2007 

Neste Oil Finland          190.000  2009 

UPM Biofuels  
(under commissioning) 

Finland          100.000 2014/15 
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Biochemical technologies 

Biomass 

Pretreatment 

Hydrolysis  

Fermentation 

Distillation 

Ethanol 

Corn cobs, corn stover,  
wheat straw, wood waste,… 

Steam explosion, acid,  
ionic liquids,… 

Enzymes  

Sequential or separate  
C6 and C5 fermentation 

Distillation 

Ethanol 
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Alternative routes:  
• Syngas or flue gas fermentation to ethanol 
• Fermentation to butanol 
• Sugar fermentation to diesel-type hydrocarbons 
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Largest operational biochemical facilities 

Company Country Capacity [t/y] Start-up 
POET-DSM Advanced Biofuels United States            75.000  2014 

GranBio Brazil            65.000  2014 

Beta Renewables Italy            40.000  2012 

Gevo (butanol and ethanol from corn) United States            54.000  2006 

Longlive Bio-technology Co. Ltd. China            50.000  2012 

Cane Technology Center (CTC) Brazil            40.000  2012 

INEOS Bio United States            24.000  2013 

Borregaard Industries AS Norway            15.800  1938 
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Abengoa will bring 75.000 t/y ethanol online in late 2014 
Du Pont  will bring 87.000 t/y ethanol online in late 2014 



Thermochemical technologies 

Biomass 

Fluidised Bed  
Gasifier 

Gas Upgrading 

Biofuel Synthesis 

Biofuel: 
Ethanol, FT-liquids, DME, Methanol, Bio-SNG 

Entrained Flow 
Gasifier 
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Pyrolysis 

Bio-oil 
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Largest operational thermochemical facilities 

Company Country Capacity [t/y] Start-up year 
BioMCN  
methanol from glycerine 

Netherlands          200.000  2009 

Fortum  
pyrolysis of wood residues 

Finland            50.000  2013 

Enerkem  
ethanol from MSW 

Canada            30.000  2003 

Goteborg Energi 
SNG from forest residues 

Sweden            11.200 2014 
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Plans announced or facilities under construction with a range of 
thermochemical technologies by:  
BioMCN, Sundrop Biofuels, Akwawit, Gulf Coast Energy, Virent, Clearfuels, Solena, 
Clearfuels, CORE Biofuel, Fulcrum, Cool Planet, Vanerco (Enerkem & Greenfield 
Ethanol), Enerkem Mississippi Biofuels, ORG 
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Capacities per Region 
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What happened to…? 

■ Choren 

■ Range Fuels 

■ KiOR 

■ RenTech 

■ Lignol 

■ Pacific Ethanol 

■ New page 

■ Flambeau River 

■ Gevo 

■ Coskata 

■ … 
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NER 300 Projects  
first call announcements Dec 2012  

Project Company Country  Funding  
[m €]  

Status  

BEST Beta Renewables Italy                    28 operational since 
Oct 2013 

CEG Plant 
Goswinowice 

SEKAB Poland                    31 planned 

VERBIO Straw VERBIO  Germany                    22 under 
construction 

Ajos BTL Vapo Oy Finland                    89 freezed in Feb 
2014 

UPM Stracel BTL UPM France                  170 investment 
decision pending 

Woodspirit  BioMCN Netherlands                   199 investment 
decision pending 

Gobigas phase 2 Goteborg Energi Sweden                    59 planned 

Pyrogrot BillerudKorsnäs Sweden                    31 cancelled in Dec 
2013 
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USDOE Integrated Biorefinery Program 
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Lessons learned - USDOE Biorefinery 
program  
 ■ Proper integrated pilot testing 

■ Feedstock procurement 

■ Risk management throughout the project 

■ Partnership for construction rather than standard EPCM 
contract 

■ Mechanical completion ≠ operational 

■ Secure adequate financing, incl. contingency 

■ Independent engineer review 
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http://www.energy.gov/eere/bioenergy/downloads/response-ig-
recommendation-create-formal-lessons-learned-process  
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Thanks for your attention! 
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China – operational facilities 

Company Feedstock Capacity t/y Start-up 
Longlive Bio-technology Corncob             50.000  2012 

Henan Tianguan Group Wheat/corn stalks             50.000  2013 

Anhui BBCA Biochemicial Corncob/corn stover               5.000  2009 

Shandong Zesheng Biotech Straw               3.000  2006 

Jilin Fuel Alcohol Corn/sorghum stover               3.000  2008 

Jilin Fuel Alcohol Corn/sorghum stover               3.000  2008 

Henan Tianguan Group Wheat/corn stover               3.000  2007 

East China University of Science 
and Technology 

Crop and forestry 
residues 

                 650  2005 

COFCO Zhaodong Corn stover                  350  2006 

LanzaTech BaoSteel New Energy steel flue gas                  300  2012 

Beijing Shougang LanzaTech New 
Energy Technology 

steel flue gas                  300  2013 
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LanzaTech plans to open 90.000 t/y ethanol from steel flue gas in 2015 



Brazil – operational facilities 

Company Feedstock Capacity t/y Start-up 
GranBio bagasse            65.000  2014 

Cane Technology 
Center (CTC) 

bagasse            40.000  2012 

Cane Technology 
Center (CTC) 

bagasse              2.300  2014 

Amyris  fermentable sugars several facilities for 
the production of 
farnesene 

2009 onwards 
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Raizen is currently building a 30.000 t/y facility in Costa Pinto, São Paulo  


