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Fraunhofer UMSICHT
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Bavaria

" 622 Employees
" Operating budget 2022: 78 million €

|

Shite 3 22.01.2024 © Fraunhofer UMSICHT Public % Fraunhofer

UMSICHT



Fraunhofer UMSICHT - Focus of our activities
Research fields, technologies and industry services
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Pathways of Hydrogen Production

Fields to be developed
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Sustainable carbon from biomass

The TCR®-Technology
Valorization of biogenic resi




TCR - Functional principle

Intermediate pyrolysis with integrated catalytic reforming step

Use cases and outcome

= Utilization of biogenic residues
= Decentralised application possible

= Products with near-zero carbon footprint

Products

= Syngas with up to 45 % green hydrogen

= Qil with high thermal stability for processing
into standard fuels

= Coal for soil application / storage / energetic use
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TCR - Feedstocks

High potential of input materials

= Variable biomass, biogenic residues, bio-waste and mixtures
(>70% DM) can be used as feedstock

= More than 90 biogenic waste materials already tested

= Examples:
Agricultural residues
Digestate
Sewage sludge
Spent grains
Paper residues
Leaves
Biowaste

—
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TCR - Products
Thermal stability of TCR-Oil opens the path for hydrotreatment

H,O
H, + Catalyst 2
H,S
NH;
‘;—¥E gx g
| — -‘ L X
= Frounten s %Fraunm Ef‘/ = o \l \
6.5 T % Frau:li?g Z Fraunhofer
ol HDO TCR Oil
TCR®-Djesel TCR®-Gasoline
[ |
ww , e i B,
upgraded
TCR® Qi TCR® Bio-0il (HBO)
Seite 9 22.01.2024 © Fraunhofer UMSICHT Restricted % Fl'au nhOfel‘
UMSICHT



Car tour through europe

50,000 Liters of climate n
from sewage sludge
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Example: Sewage Sludge as Feedstock for TCR-System
Mass balance and Product Utilization
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Example: Sewage Sludge as Feedstock for TCR-System
Mass balance and Product Utilization
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Examplary scenario TCR

1,950 t digestate A A 60 houses a
Straw opleglen @ 22,000 kWhty
1,950 t straw
Residual

forest wood

!’!ﬂ 9 tractors
Y7 g = a 1,000 hyy

190,000 | Diesel

Manure

Fruit and 35,000 kg H,
vegetable
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5 trucks
OO0 a 80,000 km/y
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1,750 t biochar

35,000 HI
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Examplary scenario TCR + Gasification

1,950 t digestate A A 260 houses a
Straw SRIEFIERIZE 22,000 kwhy
1,950 t straw
Residual
forest wood 43 tractors
a 1,000 Bh/y
Manure
Fruit and
vegetable
residues 21 Trucks

a 80,000 km/y

Energy crops &

156,000 H]
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Current development

Integrated H,-production from residual
and waste biomass




Activities of Fraunhofer UMSICHT in South America
Brazil, Chile, Argentinia

Brazil

Partnership with SENAI/ ISI
Biomass: Delivery of 2 TCR-Systems
for Waste biomass conversion and
H,-production.

Brazil

Project Ashes:
Thermochemical
processing of
residues from

bagasse
Fraunhofer Office in Brazil
https://www.brazil.fraunhofer.com
Chile Argentina

Project SeMoBioEnergy. Utilization of
Agricultural and Forest Residues.
Construction of a semi-mobile TCR-plant.

Project Phy2Climate:
Clean biofuel production
and phytoremediation
solutions from contami-
nated lands. Pilot Site La
Plante, San Juan

Fraunhofer Representative in Chile
Fraunhofer Chile Research (FCR)
https://Awww.fraunhofer.cl/en.html
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Prof. Dr.-Ing. Matthias Franke

Director Institute branch
Sulzbach-Rosenberg
matthias.franke@umesicht.fraunhofer.de
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