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SEKAB’s CelluAPP® technology 
platform makes it possible to use 
residue from the forest industry, 
processing industry, agriculture and 
the food industry to produce new 
sustainable chemical products

BIOREFINERY TECHNOLOGY  
FOR THE CLIMATE

In this way chemical products and fuel
can be locally produced using local 
residues as the raw material. This 
decreases transportation requirements, 
dependence on fossil raw materials and 
our impact on our climate.



✓ Steam explosion
✓ Particle size measurement
✓ Automated feedback control 

Pretreatment

✓ Automated fermentation
✓ Product and 

microorganism flexibility

Cellulosic 
glucose

FermentationEnzymatic
hydrolysis

✓ Enzyme flexibility
✓ Sugar purification  

& concentration

Lignin

✓ Sugar recovery 
✓ Washing of solids
✓ Sugar purification  

& concentration

Separation & 
washing

Hemicellulose 
sugars

✓ Filtration
✓ Distillation
✓ Purification

Biogas, bio-oils, 
alcohols, acids

Product 
recovery
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Different types of lignin 
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• Acidic conditions H2SO4, SO2

• Typical temperature ~ 170-220°C

• Intended target: Hemicellulose, not lignin or cellulose

Enables efficient enzymatic hydrolysis of cellulose

Critical factors:

• Temperature

• Pressure

• Residence time

• Utilized catalyst

Severity Factor

✓ Faster and more efficient process

✓ High yields of hemicellulose

✓ The cellulose more susceptible to enzymatic digestion

✓ Higher glucose yields from subsequent hydrolysis of cellulose

Advantages of pretreatment system in CelluAPP® Technology:



Successful
pretreatment

Kind of
biomass

Utilized
catalyst

Severity level
Level of

enzymatic
accessibility

Derived
inhibitors

Targeted
product / 

downstream
process

® 

PRETREATMENT

Impact factors





Presentation of material/results from study Part 2 – Preliminary Plot Plan 

Pretreatment

Fermentation

Enzymatic
hydrolysis

Separation

Distillation



Glucose Fructose



CelluAPP®Forest 
residues

Lactobacillus sp.

Pseudomonas sp.
(E. coli)

Burkholderia sp.
(E. coli)

Cellulose
Sugar (C6)

Engineered 
yeast

Hemicellulose
Sugars (C5)

Lactic acid

Polyhydroxyalkanoates (PHA)

Polylactic Acid (PLA)

Polyhydroxybutyrate (PHB)

Ethanol Polyethylene (PE)

➢ PLA bio-degrade under specific
conditions within 6-24 months

➢ PHA  biodegrade within 6-24 
months in ocean

➢ Sequestration of approx. 2 tons of CO2 per 
ton Bio Polyethylene produced -
compared to fossil PE
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REsidual soft WOod conversion
to high characteristics

drop-in bioFUELs
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Project deliverables 

From the Biorefinery Demo plant: 

➢ Delivery of approximately totally 100 ton DM, of soft wood 

residues to the Biorefinery demo plant, Örnsköldsvik

➢ 40 ton DM crude residual wood hydrolysate sugar solution for 

isobutene production

➢ 10 ton DM residual wood hydrolysate lignin

➢ The produced lignin from the BDP will be tested at lab in 

development of lignin-bitumen blend, asphalt mixing and 

measurement of properties
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Presentation of material/results from study Part 2 – Preliminary Plot Plan 

Pretreatment

Fermentation

Enzymatic
hydrolysis

Cont. process
2 ton/day

Cont. process
800 ton/day

Batch process
10 m3 reactor

Batch process
2500 m3 reactor

Cont. process
10 m3 reactor

Batch process
500 L reactor

Batch process
5 L reactor

Batch process
20 L reactor

Batch process
0,5 L reactor

Batch process
5 L reactor

Batch process
600 L reactor

Cont. process
1700 m3 reactor

Cont. process
50 ton/day

Batch process
150 m3 reactor

Cont. process
100 m3 reactor

Sekab’s Technology 
partner
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Praj + Sekab advantages – in summary to scale up CelluAPP® Technology  

Innovations / 
technology 

patent portfolio

Forest residue  
handling 

experience

Engineering and 
integration 
capabilities

Pilot and demo 
plants

Resource 
strength

Industrial scale 
references in 

bio-processing



Driving on lignin from the forest – it may be possible! 







✓ advanced bio-ethanol out of sawdust and softwood forest residues
✓ Sekab biorefinery plant is expected to produce:

✓ 78 kt of advanced bio-ethanol
✓ 51 kt crude lignin oil, 146 kt lignin
✓ 6 kt bio-gas and 
✓ 83 kt bio-CO2.per year 

High-level overview of plant operation

Biomass forestry residues

• Softwood / sawdust

• Softwood / shavings

• Additives:
o Molasses
o Bio-ethanol
o Enzymes

Bio-outputs

• Advanced bio-ethanol

• Crude Lignin Oil (CLO)

• Lignin

• Bio-gas

• Bio-CO2

Destination markets

60%
40%

Sweden

Other markets





What roads should we 
take in the future? 
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