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Anaerobic
processes

Process monitoring,
simulation,
flexibilisation,
efficiency analysis,
emission reduction
on biogas plants
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Biobased
products and
fuels

Hydothermal Pro-
cesses, Separation
technologies and
process design,
Gasification and
synthesis gas pro-
cesses, Motor fuels
and Engines

Systemic contribution of biomass
(across systems)

Heat

SmartBiomass- mmm

Innovative
solid biofuels,
smart heat/power
technologies,
system integration,
technology
transfer

The research focus areas at the DBFZ

Catalytic
emission
control

Emission control
on biogas CHP
plants,
engines,
single room
furnaces,
biomass boilers

Biomass potentials, sustainability, market analyses, development of scenarios
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Working Group Separation Technologies and Process Design DBFZ

Experimental methods Biorefineries concepts und process simulation
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Conceptual
design

* Process synthesis

Process Techno -
simulation Economic
* Mass balance Assessment

* Upscaling
*Flow diagrams
* Logistics chains

e Energy balance *TRL, CUA, ...
e Lists of equipments * Costs

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

e Expertise in the evaluation of biorefineries based on process simulations
* Synergies through the use of process simulations in the development of separation cascades

Strengths




Exemplary projects

KomBiChemPr

Wood based biorefinery

CapAcidy

Biorefinery based on anaerobic
fermentation of wet biomass
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KomBiChemPr

Wood based biorefinery



ro I

P 2%
KomBiChem 28
KomBjChem®" DBFZ

Motivation and Aim

Basis for project: organosolv process @ Fraunhofer CBP

Aim of the KomBiChem project:

. . Development of fine and
) . Cellulose plattform chemicals by a
Beech-wood ’ combination of chemical and
) - . ] biotechnological processes
@ D Hemicellulose

Pulping solvent

Ethanol & water

. Products of interest

Lignin

Dissolving pulp

Cb5-sugars, Xylonic acid, Malic acid
Furfural, Furfuryl alcohol, THF
5-HMF, Furandicarboxylic acid

Phenols
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4. Concepts for implementation
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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 lighin 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
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Nitzsche, Roy, Arne Grongroft, Jakob Kéchermann, Kathleen Meisel, Hendrik Etzold, Marlen Verges, Moritz

Leschinsky, et al. 2020. ‘Platform and Fine Chemicals from Woody Biomass: Demonstration and Assessment of a
Novel Biorefinery’. Biomass Conversion and Biorefinery.

Kéchermann, J., Schreiber, J., Klemm, M., 2019. Conversion of D-xylose and hemicellulose in water/ethanol
mixtures. ACS Sustainable Chem. Eng.
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Schulze, Peter; Leschinsky, Moritz; Seidel-Morgenstern, Andreas; Lorenz, Heike (2019): Continuous Separation of
Lignin from Organosolv Pulping Liquors - Combined Lignin Particle Formation and Solvent Recovery. Industrial &
Engineering Chemistry Research 2019 58 (9), 3797-3810, DOI: 10.1021/acs.iecr.8b04736
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Funded by

Federal Ministry
of Education

Deutsches Biomasseforschungszentrum DBFZ and Rosearch

gemeinnutzige GmbH

KomBIChemP"’

The project team

Arne Grongroft

Roy Nitzsche

Jakob Kochermann

Kati Gorsch

Marco Klemm

Hendrik Etzold

Kathleen Meisel
Franziska Muller-Langer

In cooperation with
Z

www.cbp.fraunhofer.de

DBFZ Deutsches
Biomasseforschungszentrum
gemeinnutzige GmbH

Torgauer Strafle 116
D-04347 Leipzig

Tel.: +49 (0)341 2434-112
E-Mail: info@dbfz.de
www.dbfz.de



CapAcidy

Biorefinery based on anaerobic
fermentation of wet biomass
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CapAcidy

. . . . DBFZ
Motivation and Aims Biogas plant of today ...
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Biomass Biogas reactors CHP plant Grid feed
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Fertilizer Decanter

© DBFZ: Maria Braune, Bjorn Schinkel; UFZ: Heike Strauber



Capacidy
Motivation and Aims ... biorefinery of tomorrow
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Biomass Biogas reactors CHP plant Grid feed
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Fertilizer Decanter Extraction Chemical
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G MBH

© DBFZ: Maria Braune, Bjorn Schinkel; UFZ: Heike Strauber
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CapAcidy
Methods in downstreaming

DBFZ

-

Fermentation Solid Liquid Permeate Extract Caproic-/Caprylic acid
broth phase phase
Filter press/Decanter Membrane filtration Extraction Distillation

Fotos: Maria Braune/DBFZ



CapAcidy

Methods

Concept for implementation

C6/C8- Biogas-
. Fermenter Fermenter
Maissilage
(35.5 %TS) - R > B
1.000 kg > » Biogas
(? Ava
» Diinger
Natrium-
—
hydroxid \/ Abwasser
Q|
£ g g ®
& fd &
s Capron-/
N Caprylsiure
‘( > Permeat, N
,_\\,_ Q (76 %w/w)
N Kondensation | 30 k&
M
Dekanter- Ultra- —| —
zentrifuge filtration N
@ - _\l Extraktion
Extraktions- 729\ ©
< < DBFZ 2019
mittel Q//

Production costs

Final assessment

DBFZ

I m Verbrauchsgebundenen Kosten: 2612 [EUR/t] 6.000 €/t
=) u Kapitalgebundene Kosten- 2192 [EUR/] 4.800 €/t
L
Ses  H Betriebsgebundene Kosten: 1530 [EUR/t] 3.600 £/t
[\ 5581 EUR/t
¢ = Sonstige Kosten: 412 [EUR/] 2.400 €/t
1.200 €/t
0 ® Einzahlungen: 1164 [EUR/] /
Q 0€/t
() = spezifische Gestehungskosten
-1.200 €/t
N mVerbrauchsgebundenen Kosten: 2708 [EUR/1] 5.000 €/t
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L
| i .
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- .
5 onstige Kosten- [EUR/t] 1400 £t
m Erlose aus Nebenprodukten: 928 [EUR/1]
Q 200 €/t
m i spezifische Gestehungskosten
-1.000 €/t
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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
Mai
in results and their exploitation
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The project team

Maria Braune
Heike Strauber (UFZ)
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Thanks for your attention!

Contact

Arne Grongroft
arne.groengroeft@dbfz.de
T.:+49 (0) 341 2434 - 446
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