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Plant bio-refineryPlant bio-refinery

Garbage fractionationGarbage fractionation





BIOBIO--REFINERYREFINERY
SYNDICATESYNDICATE
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Refiner equipmentRefiner equipment



Typical refiner plateTypical refiner plate



Biorefinery pilot line FoxholBiorefinery pilot line Foxhol



‘Grass’‘Grass’--categoriescategories



Example of nature grassExample of nature grass



Example of road verge grassExample of road verge grass



Grass protein (products)Grass protein (products)

Green grass proteinGreen grass proteinCompound feedCompound feed

White grass proteinWhite grass protein



Grass juice concentrate (products)Grass juice concentrate (products)

Compound feedCompound feed

Grass juice Grass juice 
concentrateconcentrate

EthanolEthanol

+   .....



Grass fiber (products)Grass fiber (products)

Grass fibersGrass fibers

Potting soilPotting soil Construction materialConstruction material
+ paper+ paper

Polymer extrusion Polymer extrusion 
productsproducts



�� Rubisco Rubisco (white protein for food)(white protein for food)
�� Inulin Inulin (specific sugars with prebiotic activity)(specific sugars with prebiotic activity)
�� Ethanol Ethanol (food or technical)(food or technical)
�� Specific enzymes Specific enzymes (food)(food)
�� Pigments Pigments (e.g. xanthophyll, ß(e.g. xanthophyll, ß--carotene)carotene)
�� Organic acids Organic acids (e.g. citric acid)(e.g. citric acid)
�� Lipids / fatty acids Lipids / fatty acids (unsaturated)(unsaturated)
�� Potassium salt Potassium salt (fertilizer)(fertilizer)
�� …….…….

Optional 2°Optional 2°--generation productsgeneration products
(already identified)(already identified)
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Business development in stepsBusiness development in steps



R&D projects (6 years)R&D projects (6 years)

FULL SCALE grass factoryFULL SCALE grass factory

Culture grassCulture grass
(100%)(100%)

3 basic products3 basic products

++

# 2°# 2°--generationgeneration
productsproducts

DEMO grass factoryDEMO grass factoryCulture grass (< 10%)Culture grass (< 10%)

3 basic products3 basic products

++

# 2°# 2°--generationgeneration
productsproducts

Nature grass (> 90%)Nature grass (> 90%)
3 basic 3 basic 
productsproducts



Business development in timeBusiness development in time
2000 2001 2008 ... 20102002 2004 ... 2006

DEMODEMO--factoryfactory
(5(5--10 10 tonnes dstonnes ds/h)/h)

Fibers / Protein / LGC

R&D projectsR&D projects
Pilot linePilot line

(1 (1 tonne dstonne ds/h)/h)

Preparation Preparation 
DEMODEMO--factoryfactory

FULLFULL--SCALESCALE
factory(factory(iesies))

(30 (30 tonnes dstonnes ds/h)/h)

Fibers / Protein / LGC
+

2nd-generation products

2003



Fit to bioFit to bio--refineryrefinery syndicate?syndicate?



Fit to bioFit to bio--refineryrefinery syndicate?syndicate?


