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Key Fact #2

What is the Electricity CO2 footprint in South America and Germany?
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Conclusion

South America could Export Energy | EU and Germany will continue to import large amounts of energy

Key Fact #1

Primary Energy Import Dependence Germany | EU Increasing import (70%)
— demand, mainly due to the
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Highlight Project Approved for 2025

IKI - DDIE - Deep Decarbonisation Inovation Ecosystem

. . . . . . Green steel production Carbon capture technologies:
®  Scale up industrial decarbonisation in the production S PH g
of cement and steel, contributing to climate °
commitments of Brazil. O] )
®  Fraunhofer IPK contribution is focused on the 77
construction of technology roadmaps and innovation \ \
projects for deep decarbonization demonstration _\ _ b
plants with new industrial partnerships. < A, e
o
»EC . ~ o g~ @) (bfk 2/
u 4 Implementing Partners ©2024:5MS group/GmbH © 2024 MAN Energy Solutions SE

(BNDES, CNI, Fraunhofer and FINEP) ey

® 4 Consortium partners
(UNIDO, SENAI, Embrapii and GIZ as coordinator) _

Project framework i,

IKI - International Climate Initiative - 60 months ~ : ' _
25M € Total / 2,500,000 € (Fraunhofer) osgterAe © Heidelberg Materials Norge AS

®  UMSICHT and ICT were invited by IPK to join the
project
Z Fraunhofer S © Fraunhofer 31 03505 S

nach ISO IPK

9001:2015

IPK



COOPERATION UFPE - RUB
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Biomass and Biogenic Residues to Green Hydrogen?
Functional principle of a 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

k

o
Lm
-

-

= Oil with high thermal stability for processing
into standard fuels

= Coal for soil application / storage / energetic use

E
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PROJECT: TCR Equipment for SENAI ISI Biomassa (Trés Lagoas)
2 TCR units to be delivered - completely designed and manufactured at Fraunhofer UMSICHT

Z Fraunhofer

UMSICHT

i o i. " ]
Pilot-Scale unit 30 kg/h ="
Under construction
Delivery to Brazil 09/2025

Hot commissioning ongoing
Delivery to Brazil 05/2025

Z Fraunhofer

© Fraunhofer UMSICHT
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Product gas treatment

Cyclone

Filter
Condensation
Electrostatic
precipitator

PSA - H, Separation

HDO - Hydrogenation
= 30I/h

"= 110 bar

= up to 400°C
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up to 250 Nm?/h
raw gas

10 bar

4 Columns

Bl Pyrolyzer - TCR
&M . 500 kg/h

CHP-Unit dual fue
= 220 kW,

| = 350 kW,

Germany

Green crude oil from biogenic
residues




Roraima
Ampa
Amazonas Para
Maranhao ~ Ce€aré
i Piaui
Rondonia et
Mato Grosso Bahia
Goias
i Minas
Moo G ’ Gerais
do Sul

Sao

Parana
Santa Catarina

Rio Grande
do Sul

Lab-Scale unit

TCR2
Rio Grande = Throughput: 2 kg/h
Paraiba = Usual operating time: 1-day
Pernambuco Campaign
Alagoas " Feedstock: biomass and
Sergipe

Espirito Santo

Rio de Janeiro

biogenic residues

SENAI ISI BIOMASSA

Tres Lagoas
Mato Grosso del Sul

TCR-Systems for waste
biomass conversion and
H,-production

Implementation of value
chain from waste-to-fuel

TCR30
* Throughput: 30 kg/h
* Heating System: electrical

* Usual operating time: 2-day
operation up to several weeks

* Feedstock: biomass and
biogenic residues




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

@Fraunhofer UMSICHT

Z Fraunhofer

UMSICHT



What are Challenges, Hurdles, Experiences in bilateral Cooperation Brazil - Germany

What was good?

From the very beginning, there was a strong drive among the

Brazilian partners to utilize biomass and biogenic residues.
Innovative technologies for this purpose are being sought
worldwide. What's also exciting here is that SENAI wants to
implement technologies along the entire value chain: from
residues to fuels, green hydrogen, and biochar. These
technologies will be demonstrated locally, thus laying the
foundation for commercialization in Brazil.

Daschner, Robert

& (X S

© Fraunhofer UMSICHT

Leitung Advanced Carbon Conversion Technologies

What were the challenges?

The concept of the SENAI facility was a bit difficult to
grasp at first. (Federal States, Research, Education, and
Training). Communication in English has worked very
well at the project level so far. However, training local
staff wasn't always easy; a Spanish-Portuguese-
speaking colleague from UMSICHT helped with this.

What was really difficult?

Legal and contractual aspects. Due to the size of
Fraunhofer and SENAI, there was naturally some
contractual “coordination” at the beginning. Fortunately,
however, there is now a framework agreement between
SENAI and Fraunhofer, which we have also used for our
ongoing projects.

Z Fraunhofer

UMSICHT
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Biography Speaker
Prof. Dr.-Ing. Christian Doetsch

Organization / Head of Institute, Fraunhofer UMSICHT
Position Spokesman Fraunhofer Energy Alliance
Chair ,,Cross Energy Systems" at Ruhr-university Bochum

Prof. Christian Doetsch (born 1969) holds a doctorate in chemical engineering with a focus on
energy and process engineering. His specialties are cross-sector energy systems (including
modeling/simulation/optimization), energy storage, power-to-X technologies such as
electrolysis and chemical conversion into valuable materials and energy sources. This
technology and system experience is necessary for the implementation of sustainable, local
energy systems as well as the production and use of green hydrogen.

Since 2014, Prof. Doetsch has held the chair for "Cross Energy Systems" at the Faculty of
Mechanical Engineering at the Ruhr University Bochum. In his courses, he combines
technological research with systemic analyses and an economic perspective. In 2015, Doetsch
co-founded the award-winning start-up Volterion, which has developed redox flow batteries

and has since successfully commercialized them. The founders received the Joseph von
Fraunhofer Prize for this in May 2021. He is internationally networked through the IEA
(International Energy Agency), among others; he gained longer-term experience abroad

during a stay at the University of British Columbia (Canada).

In 2022, Christian Doetsch took over the management of the Fraunhofer Institute UMSICHT in
Oberhausen together with Prof. Manfred Renner. With its more than 600 employees,
Fraunhofer UMSICHT develops processes and materials for the institute's key topics - circular
economy, carbon management, green hydrogen and local energy systems - with a budget of

> € 70 million. r
Since 2024, Christian Doetsch has also been spokesperson for the Fraunhofer Energy Alliance. T

Contact


https://www.linkedin.com/in/prof-dr-ing-christian-doetsch-b0b46075

PT - Instituto de Pesquisas
Tecnoléaicas

Anderson Correia @ pt !

Professor and former President of
the Aeronautics Institute of
Technology

* Former President of CAPES =
President of IPT - Technological Inauguration of ITA-Fraunhofer

Research Institute of Sao Paulo Project Ce”trel & o
CH+atn (—-A\/arnMaoant P PAULO




IPT - Instituto de
Pesquisas Tecnologicas —

Technological Research

Institute of Sao Paulo State

Government = e

We are present at 7 locations in

igures
(2024)
53 =0
b (i S -
125 years >1,000 > 3,165 > 16,078 Ll

Employees CUSTOMERS DOCUMENTS AND STUDIES
ISSUED



SAO PAULO CAMPUS

Trem > Villa Lobos -

IPT is located right next to the University of
Sao Paulo (USP), a national epicenter of
scientific production and talent & social
development.

USP

Trem > Cidade
Universitaria



http://td.ipt.br/360/
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BUSINESS UNITS

BIONANO

/ CITIES, INFRASTRUCTURE AND ENVIRONMENT

e ENERGY .. ™
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lasmin Center — Applied Al R&D

* An applied R&D center to help further Al in the Brazilian
industry, with emphasis in intelligent manufacturing solutions

Einavaghe

* 6 private partners collaborating with partial funding and defining
the main challenges and lines of research

* 23 partner research institutions (of which 8 are international,
including Fraunhofer and RWTH Aachen University)

* A joint effort in a program structured by the government of
Brazil (MCTI), FAPESP and CGl.br @ BoSCH  Braskem} 4' SIEMENS | SIEMENS



SCIENCE CENTERS FOR DEVLOPMENT (CCD)

Carbon

Neutral Cities

" UNIVERSITIES AND R&D USERS
INSTITUTIONS SOCIETY REPRESENTED BY THEIR
L INSTITUTIONS — o
NSTITUTO DE e Participating Institutions QTY
e bt et b Funding Agencies 1
TECNOLOGICAS ‘ - g Ag
Cemaden Brazilian ICTs 9
T, International ICTs 7
mm (SP A Companies 9
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Brazilian delegation visit

In Germany at
October/2023

Focus on decarbonization
and sustainable
alternative fuels

Companies, institutes and
Embrapii/FINEP
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Alexandre Tuzzi
Presidente, Tuzzi Sistemas
Automotivos S/A

Anderson Ribeiro Correia
Diretor-Presidente, Instituto
de Pesquisas Tecnologicas do
Estado de S3o Paulo - IPT

Antdnio Rogério Bégio
CEQ, BFC Produtos e servicos
para solda

Daniel da Silva Motta
Gerente de Inovacao e de
Tecnologia, Servico Nacional
de Aprendizagem Industrial
- SENAI

Erico Flaviano Coimbra Paredes
Diretor técnico, Biosul -
Associacdo dos Produtores de
Bicenergia de Mato Grosso do
Sul

Fernando Iria dos Santos
Gerente 5r. de Estratégia
e Planejamento Instituto
Eldorado

lgor Manhaes Nazareth
Diretor de Inovacdo e Rela-
gies Institucionais, EMBRAPII
- Empresa Brasileira de Pes-
quisa e Inovacao Industrial

Alida Soar Gomes
Assistente de pesquisa e
consultoria do Fraunhofer IPK

David Carlos Domingos
Head of Department do
Fraunhofer
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Jose Borges Frias |r.
Diretor de Inovacao Corporativa,
Siemens

Luciano Rodrigo Pinto

Cerente de Processos, Projetos e
Servicos, Sabo Inddstria e Comeér-
cio de Autopecas

Newton Kenji Hamatsu
Superintendente da Area de Tran-
sicao Energetica e Infraestrutura,
FIMEP - Financiadora de Estudos
e Projetos

Paulo André De Castro Holanda
Superintendente da Area de Tran-
sicao Energetica e Infraestrutura,
FIMEP - Financiadora de Estudos
e Projetos

Pedro Gayer de Araujo
Superintendente da Area de Coor-
denador de Pesquisa, Desenvolvi-
mento e Inovacao, (TG Brasi

Robson Casali Almeida
Cerente de Desenvolvimento de
MNegdcios de Energia, Braskem

Carlos Alberto Schuch Bork
Superintendente de Projetos de
Inovacao da DTI/CNI

Sylvia Amaral Roemanelli
Especialista de Inovacao da DTI/
CHI

Leonardo Duarte Paiva
Analista de Inovacao da DTI/CNI

Pt~ 5SS
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Thank You!

Dr. Anderson Correia

President of IPT — Technological Research Institute of S3o Paulo State Government

m linkedin.com/school/iptsp/
instagram.com/ipt_oficial/

"
E youtube.com/@IPTbr/

1 l INSTITUTO DE
PESQUISAS

www.ipt.br TECNOLOGICAS

SAO
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GOVERNO
DO ESTADO



mailto:andersonrc@ipt.br
https://www.linkedin.com/school/iptsp/
https://www.instagram.com/ipt_oficial/
https://www.youtube.com/@IPTbr

	Slide 1
	Key Fact #1
	Key Fact #2
	Conclusion
	Highlight Project Approved for 2025
	Slide 8
	Biomass and Biogenic Residues to Green Hydrogen?
	PROJECT: TCR Equipment for SENAI ISI Biomassa (Três Lagoas)
	Slide 11
	Research Cooperation with SENAI ISI BIOMASSA
	TCR – Feedstocks
	Slide 14
	Slide 15
	Biography Speaker Prof. Dr.-Ing. Christian Doetsch
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	BUSINESS UNITS
	Iasmin Center – Applied AI R&D
	SCIENCE CENTERS FOR DEVLOPMENT (CCD) Carbon Neutral Cities
	Slide 24
	Slide 25

