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Using renewable resources for industry 

Biobased products and processes 

from renewable resources not only 

help preserve the environment 

and climate, but also make a 

significant contribution to the 

structural change from a 

petrochemical to a biobased 

industry, with related 

opportunities for growth and 

employment. Industrial 

biotechnology, also known as 

white biotechnology, is an 

important driving force in this 

transition. 



Overview of current platforms, products, feedstocks and conversion processes 

www.IEA-Bioenergy.Task42-Biorefineries.com 

Biochemical 

processes 



Biomass availability 



Lignocellulosic feedstocks 



Examples of biomass resources 
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Production figures and prices for 
fermentation products 

 2010 
World 

production  
(ton/year)  

World market 
price  

(€/kg) 

Bio-ethanol  50.000.000 0,40 

L-Glutamic acid 1.500.000 1,50 

Citric acid  1.500.000 0,80 

L-Lysine  800.000 1,50 

Lactic acid  250.000 1,50 

Vitamin C  80.000 8,00 

Gluconic acid  50.000 1,50 

Antibiotics (bulk products) 30.000 150,00 

Xanthan 20.000 8,00 

L-Hydroxyphenylalanine  10.000 10,00 

Antibiotics (specialities)  5.000 1.500,00 

Dextran  200 80,00 

Vitamin B12  3 25.000,00 
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Top Value Added Chemicals from Biomass 

Volume I — Results of Screening for Potential 

Candidates from Sugars and Synthesis Gas (August 2004) 
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Biorefinery-concept for (1st, 2nd, 3rd…?) biomass feedstocks 

 
 

- BIOCONVERSION - 

Vodnar, D.C.; Venus, J.; Schneider, R.; Socaciu, C.:  

Chem. Eng. & Technol. 33(2010) 468-474 



SynRg® 

Produktion Trennung Ernte Anbau Pflanzen Gene 

TP1 TP2 TP3 

Eruca- und HO, polyphenolarm (Süd Chemie) 

A cluster of 17 partners will explore the recycling of 

vegetable raw materials along the complete value chain 

Start of project: July 1st, 2009 

http://www.synrg-cluster.de/index.html  

WP2: Technologies and Processes for the harvest, pre-treatment, and 

purification, in particular: utilization of (oilseed) residues 

http://www.synrg-cluster.de/index.html
http://www.synrg-cluster.de/index.html
http://www.synrg-cluster.de/index.html
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Substrate uptake & product formation 

of strain A32 (fermentation broth 

based on rapeseed meal) 
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„ENZYMES FOR LIGNOCELLULOSIC FEEDSTOCK DEGRADATION AND 

PRODUCTION OF SUGARS (C6, C5) AND VALUE ADDED PRODUCTS“ 

(2010-1.1-203-070-026, 2010 - 2013) 

 

BMBF / DLR 

FKZ RUS 10/128 
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A.N.Bach Institute of Biochemistry of Russian Academy of 

Sciences, INBI 

www.inbi.ras.ru  

Leninsky Prospect, 33-2 

119071 Moscow 

Targets of Russian Partner (INBI): 

Enzymes for lignocellulosic feedstocks 

degradation and production of sugars (C6, 

C5) and value added products 

 

 

 

Targets of German Partner (ATB): 

Conversion of simple sugars (C6, C5) to 

added value products – fuels, solvents, 

organic acids, biopolymers, misc. organics 

 

Leibniz-Institut für Agrartechnik Potsdam-Bornim e.V., ATB 

www.atb-potsdam.de  

Max-Eyth-Allee 100 

D-14469 Potsdam 

http://www.inbi.ras.ru/
http://www.atb-potsdam.de/
http://www.atb-potsdam.de/
http://www.atb-potsdam.de/
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Sugar uptake & product formation in lab-scale  
(broth based on synthetic medium containing glucose and xylose) 
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  …demonstration projects that facilitate the 

development of flexible, research-oriented pilot 

plants to validate the concept of integrated and 

diversified biorefineries. Pilot infrastructures to 

demonstrate the technologies and to test new feed-

stocks and pre-treatment processes already exist to 

some extent but these need to be complemented by 

larger scale demonstrators to verify scale-up of 

processes. The initial construction of biorefinery 

pilot and demonstration plants is not only a costly 

undertaking but it also involves bringing together 

market actors along a new and highly complex 

value chain… 

 
Brussels, 14 September 2010 

4.5.2.2 Demo projects as a tool 

to shorten time to market 

Universities, Research 
Institutes, SMEs 

Applied & 
basic research 

Industry 
Industrial application 

Large-scale production 

Carus/Carrez/Kaeb/Ravenstijn/Venus: Level Playing Field for Bio-based Chemistry and 
Materials. – bioplastics MAGAZINE [03/11] Vol. 6, 52-55  
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Pilot plant facility 
• swift transfer of new biotechnological processes into practice often fails due to the lack 

of a reference facility that can be used for multiple applications 

• pilot facility for production of lactic acid at the ATB consequently fills a gap in the 

various phases of bioprocess engineering 

• provision of product samples is intended to open up  

 the possibility of interesting partners in industry with  

 specific product requirements in the various applications 

BIOSTAT® Bplus (Sartorius BBI Systems GmbH, Germany) 

equipped with a digital control unit DCU for the 

continuous fermentation with cell recycling  

scale up 

Pilot fermentor Type P, 450 L (Bioengineering AG)  
Venus, J.; Richter, K.: Eng. Life Sci. 2007, 7, No. 4, 395-402  
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Raw material storage 5 m3 (Trevira®UV–silo, HIMEL Maschinen GmbH & Co. KG) 

Hydrolysis 
1 m³ stirred vessel; 0.5 m³ storage tank (Apparate & Behältertechnik 

Heldrungen Gmbh) 

Pre-, Microfiltration 
0.8 mm coarse filter (Sommer & Strassburger GmbH & Co. KG), 

Microfiltration (ZrO2-TiO2 CeRAM®INSIDE, TAMI Industries France) 

  Sterilization   

    nutrient broth & additives 
2 x 400 L, 2 x 250 L stirred vessels (Apparate und                                                                                                                                                     

Behältertechnik Heldrungen Gmbh) 

(Continuous)  

FERMENTATION  
(with cell retention) 

Pilot fermentor Type P, 450 L (Bioengineering AG)  

MOLSEP®Hollow fibre PES membrane (FS10-FC-FUS50E2, MICRODYN-NADIR 

GmbH/Daicen Membrane Systems Ltd.) 

Softening 2 x 135 L PUROLITE, 1,5 m³/h (UIT GmbH Dresden) 

Monopolar/Bipolar  

Electrodialysis 
FT–EDR/ ED4–15; 7,68 m2 monopolar/3,2 m2 bipolar (FuMA-Tech GmbH 

Vaihingen) 

Ion exchange  Cationic resin, 50 L; Anionic resin, 2 x 90 L (UIT GmbH Dresden) 

Decolorization Activated carbon, several specific resins 

Evaporation 
«chemReactor» CR15 (Büchi AG Uster/Switzerland);  

Rotary Evaporator LABOROTA 20 S (Heidolph Instruments) 
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Bioconversion of renewables 

cereals (e.g. rye), wholemeal, 

lignocellulosics (straw, 

residues), green biomass 

feedstock 

cereal‘s hydrolyzate 

press juice 

fermentation, down-stream 

pretreatment 
bioconversion 

(raw)lactate, lactic 

acid, biomass... 

…bioplastics 

products 

Venus, J.: Biotechnol. J. 1(2006) No. 12, 1428–1432 
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Fermentation with cell retention 

(Hollow fibre membranes) 

Biomass separation  

(Micro-/Ultrafiltration) 

Raw material storage 
Hydrolysis, 

Pre-treatment 
Pre-, Microfiltration; 

Sterilization of nutrient 

broth & additives 

Softening 

Monopolar/Bipolar 

Electrodialysis 

Ion exchange 

Decolorization 

Evaporation 



Electrodialysis 

Evaporation unit 

Ion exchange 

Softening 
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Thank you very much  

for your attention! 


