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Working Group Separation Technologies and Process Design

•Attractive scale (1 - 100 kg/h) for downstream processes, which can be feasibly transformed to
larger scales

•Expertise in the evaluation of biorefineries based on process simulations

•Synergies through the use of process simulations in the development of separation cascades

Strengths

Solid-liquid 
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Liquid-liquid 
separation

Experimental methods

Conceptual
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•Process synthesis

•Upscaling

•Flow diagrams

•Logistics chains
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•Lists of equipments

Techno -
Economic 
Assessment

•TRL, CUA, …

•Costs

Biorefineries concepts und process simulation
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KomBiChemPro

Wood based biorefinery

CapAcidy

Biorefinery based on anaerobic

fermentation of wet biomass

Exemplary projects
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KomBiChem
Pro

Motivation and Aim

Organosolv
T, p, cH2SO4

Beech-wood

Pulping solvent

Ethanol & water

Lignin

Cellulose

Hemicellulose

Products of interest

Dissolving pulp

C5-sugars, Xylonic acid, Malic acid

Furfural, Furfuryl alcohol, THF

5-HMF, Furandicarboxylic acid

Phenols

Aim of the KomBiChem project:

Development of fine and

plattform chemicals by a 

combination of chemical and

biotechnological processes

Basis for project: organosolv process @ Fraunhofer CBP
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KomBiChem
Pro

Methods

1. Lab scale development

2. Early stage assessment

3. Transfer to pilot

scale @Fraunhofer 

CBP

4. Concepts for implementation

5. Final assessment
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KomBiChem
Pro

Main results: demo of entire biorefinery process

Organosolv pulping

Wood chips

Lignin

HC
hydrolysate

Raw pulp

Lignin depolymerization

Lignin oligomers

Pulp bleaching

Chemical pulp

Malic acid
fermentation

Xylose purification
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The conversion of beech wood into: dissolving pulp, xylose monomers, malic acid, xylonic acid, 

and phenolic BCD-oligomers was successfully transferred from lab scale to pilot scale (TRL 5)

Products samples were produced

The efficiency of the organosolv process (especially lignin recovery) was increased 

significantly

Different pathways to valorize the hemicellulose fraction were developed: 

A combination of adsorption, hydrothermal treatment, and nanofiltration processes, resulted 

in 90% of the oligomeric xylose in the hemicellulose hydrolysate being converted to 

monomeric xylose 

Production costs and ghg-emissions were calculated for all products

KomBiChem
Pro

Main results
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KomBiChem
Pro

Further readings
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KomBiChemPro

Wood based biorefinery
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CapAcidy

Motivation and Aims

Biogas reactors CHP plant Grid feed

DecanterFertilizer

Biomass

© DBFZ: Maria Braune, Björn Schinkel; UFZ: Heike Sträuber

Biogas plant of today …
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Capacidy

Motivation and Aims

Biogas reactors CHP plant Grid feed

DecanterFertilizer

Biomass

Chemical 

industry

Extraction

© DBFZ: Maria Braune, Björn Schinkel; UFZ: Heike Sträuber

… biorefinery of tomorrow
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CapAcidy

Methods in downstreaming

Fermentation 

broth

Solid 

phase

Extraction

Caproic-/Caprylic acid

Filter press/Decanter

Extract

Distillation

Permeate

Membrane filtration

Liquid 

phase
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CapAcidy

Methods

Concept for implementation

S
c

e
n

a
ri

o
 1

S
c

e
n

a
ri

o
 2

P
ro

d
u

c
ti

o
n

c
o

s
ts

C6/C8-
Fermenter

Extraktion

Destillation

Natrium-
hydroxid

Maissilage
(35.5 %TS)

1.000 kg

Extraktions-
mittel

Biogas

Extrakt

Zentrat

Capron-/
Caprylsäure
(76 %w/w)
30 kg

Dünger

DBFZ 2019c

Permeat

Dekanter-
zentrifuge

Ultra-
filtration

R
e

te
n

ta
t

Fe
st

st
o

ff
e

R
a

ff
in

at

Biogas-
Fermenter

R
a

ff
in

at

Kondensation

Abwasser

Final assessment



18

CapAcidy

Main results and their exploitation

Process for a combined material-energetic use of biomass for the production of caproic and caprylic acid as well as biogas and 

fertilizer was developed

• Whole process chain from idea to small product volumes for the industrial partners was demonstrated

• Continuous process and zero-waste approach was developed

• Use of complex wet biomass is possible

Fermentation:

12 % of the organic dry matter was converted into medium chain fatty acids (yield: C6-C8 = 124 ± 4 g kg-1 oTS)

Rest of the biomass is available for subsequent biogas production

Downstreaming:

Complete removal of solids by filter press and ultrafiltration membrane (ceramic) without acid retention 

Screening for a selective, biocompatible solvent and achievement of high extraction efficiencies (C6: 65 %, C8: 96 %)

General benefits:

Integration into existing biogas plants and use of the plant infrastructure is possible
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CapAcidy

Main results and their exploitation
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