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Case studies

ÅPreparation of case-study plans will

ïGenerate understanding of operations within the 
proposed distributed infrastructure.

ïIdentify bottlenecks

ïProvide input for formulation of business models 
for the distributed infra-structure.



Case study process

STEP 2: Shortlist

WORKSHOP 

IN LEUNA

STEP 1: Brainstorm

Å Suggestion of a 

(large) number of 

case studies

Å Start from value 

chains proposed by 

Foresighting study

~20 proposed case 

study proposals

STEP 3: Detail

3 detailed case 

study proposals

6 pre-proposals

Å Selection of 6-8 

topics

Å Development of pre-

proposals (2-4 

pages)

Å Selection of 3-4 final 

studies

Å Development of full 

case study proposals 

(~20 pages)

INTERNAL 

WORKSHOP IN 

SAN SEBASTIAN



Selectedcasestudies

1. Production of sugars from wood and their conversion 
into valuable commodities

2. Dissolution with ionic liquids and production of new 
technical textiles via nanospinning

3. Forest derived Wood Plastic Composite (WPC) with 
increased outdoor durability and fire resistance 
containing lignin

Lignin platformFibre platformSugar platform



Addressed challenges

Lignin platform

Fibre platform

Sugar platform

ïNeed for cost-effective biomass fractionation technologies
ïUpgrading of the purity of the sugar streams
ïEnhanced integration and intensification of processes
ïMore effective DSP separation technologies

ïEfficient and environmentally friendly dissolution and processes
ïProcess for nonvowensdirectly from solution

ïLignin as a material is still not fully known
ïLarge scale lignin production and secure feedstock supply
ïActivation, modification, plastification
ïPurification, odor, color



Case 1
from wood to commodities via the 

sugar platform

Feedstock with 
varying 

complexity

Processes with 
varying purity 
requirement

Commodities



Case study setup
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Produce low-cost 
sugars (TRL 5-9)

Fermentation to 
butanediol-> MEK, 
butadiene (TRL 7)

Production of 
furans -> FA, FDCA 
(TRL 8/9 and 5/6)

Production of 
proteins (TRL 5-9)

O
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s Optimization of 
primary processing

Sugar stream 
quality 
specifications

Illustrate capability 
for integrated 
biorefineries

Im
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n
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tio
n Pre-projects and 

screening at 
lab/bench

Validate process 
steps, narrow 
operation window

Test campaigns at 
pilot scale

Demonstrate value 
chains at pilot scale



Detailed analysis
Å Integrated biorefinerydemo plant with 

possibility to run steam explosion hydrolysis
Å Pilot scale enzymatic fibre hydrolysis plant
Å Demo-scale Fermentation bioreactors (up 

to 2x15 m³
Å Enzymatic hydrolysis and fermentation 50-

10 000 L 
Å Pilot scale fermentation units allowing a 

step-wise scale-up to 10 m3  with 
integrated downstream processing

Å Pilot scale reactors for chemical conversion 
under high pressure, with or without 
catalyst

Å Large scale separation equipment
Å Dryers, filters, crystallizers
Å large crystallization line up to 300 kg 

crystals/day
Å Evaporators up to 5 ton water/h of 

evaporation
Å Extraction units
Å Distillation columns





Infrastructure gaps

ÅNo major equipment gaps identified

ÅWeak point is large, high-pressure, corrosion 
resistant reactors

ïExpensive to build for piloting

ïCould be possible to rent from existing chemical 
industry production plants



Project risks

Riskdescription Proposedrisk-mitigation measures

Costly transport between pilot 
units

Select infrastructure covering large parts 
of the value chain

Poor comparability of data
Synchronization of test and analysis 
protocols

Competition between 
infrastructuresites

Clarify differences between facilities and 
optimal set of facilities for each case 



Case 2
Engineered wood-plastic composites 

with lignin





Case study setup
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Viable lignin 
selection and 
extraction methods

Render lignin 
thermoplastic or 
mixable with other 
polymers.

Fibre 
compatibilization 
using lignin

Adaptation 
composite 
processing methods

O
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s Improved durability 
and applicability of 
WPCs

Obtain a 100% 
forest based 
product

Im
p
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e
n
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tio
n Laboratory verification 

and adaptation of 
processes

Scaling up in pilot-
plants

Produce 
demonstrators

ωExtruded bulk 
product (e.g. decking)

ωInjection molded 
drinking cup





Infrastructure gaps

ÅNo major equipment gaps identified



Case 3:
Ioncell-F technology for new cellulosic 
technical textiles via electrospinning  


