


RCGI

Focus on reducing greenhouse gas emissions

Support for Brazil to achieve Nationally Determined Contributions 
(NDCs) through Research and Innovation

Transdisciplinary approach: researchers and specialists from different 
areas of knowledge unite their efforts to find solutions

Long-term investment in research

Support for Brazil in its consolidation as a global power in renewable 
energy





115,100 PEOPLE

6
0

,0
0

0
U

N
D

ER
G

R
A

D
S

3
7

,0
0

0
P

O
ST

G
R

A
D

S

5
,2

0
0

FA
C

U
LT

Y

1
2

,9
0

0
ST

A
FF

OF BRAZILIAN SCIENTIFIC PAPERS 
(clarivate analytics)22%

Among the 10 Research Institutions with the highest number of 

publications in the world 

Source: USP Statistical Yearbook 2023

ANNUAL BUDGET: 1,50 BILLION USD



SÃO PAULO STATE

Total area: 248,200 km²
2.9% of Brazil, slightly smaller than UK

Population: 44,420,459
22% of Brazil - Almost like the entire 
population of Argentina

GPD: 2,0 trillion BRL
34% of Brazil, 20th world economy
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Importance of Public & Private Partnerships in 
Research, Development and Innovation



RCGI Headquarters at
UNIVERSITY OF SÃO PAULO, 
Brazil.



Triple Helix 
Strategic 

Interactions

UNIVERSITY

INDUSTRY GOVERNMENT

NEW PRODUCTS IDEAS

INNOVATIONS

FUNDING AND 

STRATEGIC DEMANDS



Founder Sponsors:

Sponsors:



Partner 

Institutions:

Energy Transition Campus 
Amsterdam



ETCA



RCGI GOVERNANCE STRUCTURE (FROM Q2/2023)
Joint Steering 

Committee

Executive Committee

Executive & Scientific 
Director 

Executive Deputy-Director (Industry)

International Advisory 
Panel

Principal Investigators

Scientific Deputy-Director (Academia)

Camila Farias
Shell Brasil Executive 
Committee Representative

Emílio Silva

Julio Meneghini



NBS

Human Resources 
& Institutional 

Communication 

Education & 
Dissemination of 

Knowledge 

Technology 
Transfer & 
Innovation 

Executive 
Manager 

BECCS CCU GHG ADVOCACY
INNOVA
POWER

DECARBONI
-SATION

International Affairs

Karen Mascarenhas Caetano Miranda Renato Picelli Claudio Oller Kazuo Nishimoto Luis Moreira 

Carlos Cerri Marcos Buckeridge Liane Rossi Emílio Silva Edmilson M. dos Santos Maurício Salles Soon to be 
informed.



RCGI IN NUMBERS

657 Actives Researchers

30 Laboratories

5 Awards received

10 Patent filing

6 Startups

5 Startups under development

40 National Partners

57 International Partners



Energy Transition Research & Innovation Conference (ETRI)

The Energy Transition Research & Innovation

Conference (ETRI) is a consolidated event that

had its sixth edition in 2023 with the goal of

examining the main challenges and solutions that

encourage greenhouse gas mitigation.

The three-day conference, organized by the

Research Centre for Greenhouse Gas Innovation

(RCGI – USP), brought together academia,

stakeholders and society to share knowledge,

exchange ideas, acquire insights, and form

partnerships for the oil, gas, and energy industries

sustainable transition.





RCGI  Programmes

NBS
How to incorporate 

Nature Based Solutions 

to abate CO2?

BECCS
How to achieve 

negative carbon intensity 

biofuels?

CCU
How to create and 

deploy value chains that 

unlock novel carbon 

products?

GHG
How to develop new 

technologies to reduce 

greenhouse gas 

emissions?

Advocacy
How to unlock CO2 

abatement technologies 

with the support of 

standardization, 

regulation and social 

acceptance?

InnovaPower
How to construct long-

term solutions centered 

on the decarbonization 

of electrical power 

systems?

Decarbonization
How to contribute with 

technologies that focus 

on a decarbonized 

future?

Centre 2 Centre
How to establish 

partnerships between 

centres around the world 

concerned with solutions 

to improve our 

environment?



RESEARCH & 
INNOVATION 

FOR CARBON 

NEUTRALITY



RESEARCH & 
INNOVATION 

FOR CARBON 

NEUTRALITY



RESEARCH & 
INNOVATION 

FOR CARBON 

NEUTRALITY

Solid Oxide Fuel Cells



The CCU program goal is to create value from CO2 emissions through the design of  

integrated processes for carbon capture and conversion to tackle climate change. In this

circular carbon economy concept, CO2 is considered a valuable C1 building block to 

CO2-derived chemicals, such as intermediates, monomers, building materials and fuels.

Carbon Capture and Utilization Program 

CO2 + H2O (or green H2)

Areas of expertise: Photocatalysis and/or electrocatalysis and/or bioconversion
and/or chemical catalysis

C2+

(e.g. higher alcohols, 

olefins, hydrocarbons, etc.)

CO2 + H2O
(or green H2)

Fine chemicals, higher   
olefins, higher alcohols, 

monomers



Numerical 
examples: 60O

sector + 50% 
volume constraint + 
1000 rpm
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LABYRINTH SEAL DESIGN

𝐿 =
𝐿𝑡𝑜𝑡𝑎𝑙
5

Topology Optimization

Optimized Seal

Traditional Labyrinth Seals 

𝑥5

Prototypes



Nature Based Solutions



Armazenamento 

Geológico de CO2

Cana de Açúcar

O bagaço contém 

fibras com 

açúcares em suas 

paredes celulares
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Bioenergy with Carbon Capture and Storage



Ethanol to Hydrogen: 
USP Pilot Plant
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2nd Generation 
Ethanol Reformer



2nd GENERATION

REFORMER
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ELECTRICITY

~60 KW

ETHANOL

~38 L/h

NOISE

~85 dB (at 1m)

WATER

~150 L/h

HYDROGEN

~4,5 kg/h 

at 10 bar

(99,99% pure)

Compressed to 350 bar 

storage tanks.

CO2

~60 kg/h

WATER

~150 L/h



Ethanol to Hydrogen



Thank you!
www.usp.br/rcgi

Renato Picelli |  Director of Technology Transfer and Innovation | rpicelli@usp.br

https://sites.usp.br/rcgi/

	Slide 1
	Slide 2: RCGI
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12: RCGI GOVERNANCE STRUCTURE (FROM Q2/2023)
	Slide 13
	Slide 14: RCGI IN NUMBERS
	Slide 15: Energy Transition Research & Innovation Conference (ETRI) 
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22: Numerical examples: 60O sector + 50% volume constraint + 1000 rpm
	Slide 23
	Slide 24
	Slide 25
	Slide 26: Ethanol to Hydrogen:  USP Pilot Plant
	Slide 27
	Slide 28
	Slide 29: Ethanol to Hydrogen
	Slide 30

