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The Process Principle
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Ablative Fast Pyrolysis
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Step 1: Ablative Fast Pyrolysis

Fast pyrolysis 550 °C Condensate formation

In-line catalysis 400 - 500 °C Removing oxygen-containing
functional groups?

Staged condensation, 60 - 90 °C Water-free tarry fraction

step 1

Staged condensation, 4°C Complete aqueous fraction

step 2 recovery

} *experiences from similar processes
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Mild Hydrotreatment

m Conversion of bio-oil into a refinery feed
m Ensures reliable properties of the intermediate

® Optimum hydrogen consumption
= as much as needed, as little as possible
= tailor-made catalysts

® Innovative hydrogen management
= solar-power produced
= electrochemical compression and purification
= refinery integration
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Electrochemical H,-Compression
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Ensuring Applicability 1

m Technical Application of BioMates
= Profile of Properties
= Entry-points into the Refinery
= Test Runs in a pilot-scale Refinery




Ensuring Applicability 2

Sustainability, Social Compatibility, Economic Feasibility
Environmental assessment, economic assessment
Social, policy and health assessment
Integrated sustainability assessment

Feedback-loops in process development
Stakeholder workshop
Political recommendations

Developing business-plans

Imperial College
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Ablative Fast Pyrolysis

Scale: 4.5 kg/h feed,
complete condensation

Miscanthus
Straw (50 % wheat, 50 % barley)
deficit
E 7% reactor char
gases and deficit reactor char 11% 26%
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1°results: Ablative Fast Pyrolysis

AFP-run
from miscanthus,
total condensation +
staged condensation
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Mild Hydrotreatment

m Straw-derived tarry phase,
complete condensation

" Increasing M-HDT-
temperature:
& Acid number (I)
T ¢ (Ca-Components)(qg)

= Enhancing properties means
loss of energy content

= A typical optimisation task!
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Thanks, Disclaimer

This project has received funding from the European Union’s
Horizon 2020 research and innovation programme under grant
agreement No 727463.

We thank for the funding and the supervision of the project!

This lecture reflects only the authors' view. The European
Commission and the agency INEA are not responsible for any use
that may be made of the information it contains.

BioMates® is a registered trademark in Germany only.




Take-home-messages

» BioMates develops co-feeds for
conventional refineries

= from 2G-Biomass (Straw, Miscanthus)
= with reliable properties
= via ablative flash pyrolysis + mild hydrotreatment

m Ablative flash pyrolysis will be improved by
= staged condensation
= in-line-catalysis

® Mild hydrotreatment
= is able to improve bio-oil quality
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for your attention!

Questions?

Contact

i W Volker Heil, e-mail: biomates@biomates.eu S{ilAeE



Copyright notice

Allrights reserved. The contents of this presentation (a. o. texts, graphics, photos, logos etc.) and the
presentation itself are protected by copyright. They have been prepared by the BioMates-Consortium:
Fraunhofer UMSICHT, Oberhausen, Germany; CERTH/CPERI, Thessaloniki, Greece; University of Chemistry
and Technology Prague, Czech Republic; IFEU, Germany; BP Europa SE, Germany; Ranido, s.r.o0., Czech
Republic; HyET B.V., The Netherlands; Imperial College, UK. Any distribution or presentation of the content is
prohibited without prior written consent by Fraunhofer UMSICHT in its role as co-ordinator of the BioMates
project.

Without the written authorization by Fraunhofer UMSICHT as co-ordinator of the BioMates project, this
document and/or parts thereof must not be distributed, modified, published, translated or reproduced,
neither in form of photocopies, microfilming nor other — especially electronic — processes. This provison also
covers the inclusion into or the evaluation by databases. Contraventions will entail legal prosecution.

© Copyright BioMates-Consortium

i In case of any questions, please contact:
(as defined above), 2017 Fraunhofer-Institut fir Ull'nwelt-, Sicherheits- und Energietechnik UMSICHT

Dr.-Ing. Volker Heil, Thermochemical Processes and Hydrocarbons
Co-ordinator of the H-2020-project BioMates, grant agreement No 727463
Osterfelder Stral3e 3, 46047 Oberhausen, Germany

Phone.: +49-208-8598-1163, e-mail: volker.heil@umsicht.fraunhofer.de
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