
 



BIOEN DIVISIONS

BIOMASS
Contribute with knowledge and technologies for sugarcane improvement
Enable a systems biology approach for biofuel crops

BIOFUEL TECHNOLOGIES
Increasing productivity, energy saving, water saving and minimizing
environmental impacts

ENGINES
Flex-fuel engines with increased performance, durability and decreased 
consumption, pollutant emissions, aviation applications 

BIOREFINERIES
Complete substitution of fossil fuel derived compounds
Sugarchemistry for intermediate chemical production and 
alcoholchemistry as a petrochemistry substitute 

SUSTAINABILITY AND IMPACTS
Studies to consolidate sugarcane ethanol as the leading technology path 
to ethanol and derivatives production
Horizontal themes: social and economic Impacts, environmental studies 
and land use 



BIOEN production numbers



FAPESP Bioenergy Research Program BIOEN

Knowledge built upon a solid core of
fundamental research...

212
Research projects

930+
Scientific 

publications

493
Scholarships

(Brazil and abroad)

300+
Researchers 

involved

58
Collective 

h-index



FAPESP Bioenergy Research Program BIOEN

24
Fields of knowledge

17+
Patents filed

7
Private companies 
co-funding projects

$ 239mi

…and application-driven focus, in cooperation
with private partners, are paramount for the
development of new technologies.

Public investment 
(BRL)



FAPESP Bioenergy Research Program BIOEN

Human resources training is also an
important aspect of the BIOEN Program.

Research grants

Scholarships
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BIOEN network

Publication type Number

Articles 930

Book Chapters 81

Books 7

Doctoral theses 56

Master’s dissertations 117

Abstracts 371

Awards 5

Patents 19

Software 1

Publications network: 
30% of the articles derive 

from international 
cooperation



Quais os limites da produtividade da cana:
84 → 148 → 212 → 381 ton/Ha?

8



Translational genomics



FUNCTIONAL GENOMICS



Research Partnership for Technological Innovation - PITE

Process number Researcher Research area Institutions

08/03606-9 Mattoso, L.H.C. nanofibers from renewable sources

08/03694-5 Maciel Filho, R. acrylic and propionic acid production

08/03620-1 Menck, C.F.M. glycerol transformation

10/52416-8 Contiero, J. lactic acid production

08/03487-0 Lombardi, A.T. microalgae; CO2 mitigation

07/51754-4 Zanchet, D. glycerol hydrogenolysis

07/51656-2 Maiorano, A.E. enzymatic hydrolysis of sugarcane bagasse

07/51755-0 Curvelo, A.A.S. organosolv delignification

10/51298-1 Petraconi, G. plasma treatment; syngas

PITEs using a biorefinery approach
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Biofuel Technologies: Integrating 1st with 2nd Generation



Biorefineries: CO2 as a solvent

combined liquid hot water – high 
pressure carbon dioxide (LHW-HP-CO2) 

pretreatment 

sugarcane bagasse

enzymatic hydrolysis

cellulose conversion to glucose 
= 41.2% 

The proposed pretreatment method may
improve the overall economic feasibility of the
process in a lignocellulosic biorefinery once
CO2 is considered a green solvent, is non-
corrosive and can be easily recovered and
recycled

http://www.oxiteno.com.br/
http://www.oxiteno.com.br/


Biorefineries: acrylic acid from molasses

Patent filed

• sugarcane molasses as raw material to 
produce molecules with high added value as 
acrylic acid, which is commonly obtained 
from fossil fuels sources

• the use of renewable feedstock contributes 
to many issues regarding environmental 
concerns 

http://www.braskem.com.br/
http://www.braskem.com.br/


Biorefineries: 2nd generation PHA from xylose

Although PHA production from sucrose integrated to
a 1G ethanol and sugar mill has been proposed in the
past, the integration of the process of 2G ethanol in
the context of a biorefinery will provide enormous
amounts of xylose, which could be applied to
produce PHA, establishing a second-generation PHA
production process

Polyhydroxyalkanoates (PHA) are biodegradable and
biocompatible bacterial thermoplastic polymers that
can be obtained from renewable resources (sugarcane
agricultural residues)



Hydrogen from ethanol

GOALS

To analyze the potential application of:

• the liquid effluent coming from a catalytic
ethanol dehydrogenation reactor as a fuel
blend or additive for internal combustion
engines, and

• the hydrogen produced, as fuel for a polymer
electrolyte fuel cell (PEMFC)

CONCLUSIONS 

• liquid fuel blend obtained from ethanol
dehydrogenation has a heat of combustion higher than
that of ethanol, and it is essentially formed by un-
reacted ethanol, acetaldehyde and ethyl acetate

• results demonstrate the advantages of combining the
renewable ethanol as hydrogen carrier for highly
efficient PEMFC technology avoiding on board hydrogen
storage

• the co-production of the fuel blend with higher specific
enthalpy which could disseminate the use of these
biofuels in regions with harsh winter conditions



Advanced Research Centers:
10-year contracts, researchers 
from universities and from 
company

British Gas, BG: natural gas 
from renewable sources

17http://bioenfapesp.org

FAPESP+Peugeot-Citroen: biofuel engines



SCOPE-FAPESP
Reporting a global assessment of 
Bioenergy & Sustainability
137 experts from 24 countries

Bioenergy now 
Bioenergy expansion 
Energy security
Food security 
Environmental and climate 
security
Sustainable development and 
Innovation
The much needed science

Developed and developing regions
Numbers, cases, issues, solutions

779-page Ebook
Download at http://bioenfapesp.org



SCOPE-FAPESP Bioenergy & 
Sustainability Policy Brief

São Paulo - FAPESP
São Paulo - FIESP

Brussels - EU Sustainable Energy  Week
Washington DC – World Bank

Academia Brasileira de Ciências
Brussels – Bioenergy & Biomass V

Berlin – Global Bioeconomy Summitt
Rotterdam – EcoBio

São Paulo – FAPESP, ICRAF and SEI

http://bioenfapesp.org/scopebioenergy/index.php





Energy Security

Sugarcane bioethanol 
contributes to 20% of 

the Brazilian liquid fuels 
matrix 

Biomass cogeneration 
can contribute with up 

to 18% of Brazil’s 
electricity demand

Only 1% of brazilian
land used to produce 
sugarcane contributes 
to 19% of the country’s 

primary energy

Sustainable 
Development

The sugarcane industry 
contributes to 

agriculture 
modernization, rural 

development, improved 
education and the 

creation of jobs

Opportunities for 
innovation 

Environmental Security

The use of Sugarcane 
bioethanol can reduce 
CO2 emissions by 76% 

when compared to 
gasoline

Multi-functional 
landscapes, biofuel 

certification , 
agroecological zoning to 

maximize benefits

Food Security 

Sugarcane production 
for energy did no 

decrease food 
production

Expansion is occurring 
mainly in pasture land 

Integrated food-energy 
systems are needed and 

to improve use of 
agricultural residues 

Low carbon agriculture



Existing pastureland could support almost four times the numbers of animals. Bringing the poorest-performing 
pastures up to 50% of their maximum attainable density would more than double the global stock of grazing 

animals.

Actions to improve pasture conditions, along with livestock production intensification, can effectively make large amounts of land 
available for alternative uses. 







Programa Integrado de Doutorado em BIOENERGIA: USP-UNICAMP- UNESP



Prédio existente (2.990 m2), antes ocupado pelo Centro de Tecnologia (CT),
que está sendo reformado.
Previsão de conclusão: dezembro de 2016

Novo prédio (1.115 m2), em construção com recursos do GESP, 
ao lado do prédio existente.

Previsão de conclusão: dezembro de 2017

State of São Paulo Bioenergy Research Center



• Área Reformada: 1284 m2

• Inauguração: Dezembro de 2014

State of São Paulo Bioenergy Research Center

Laboratório Central – Rio Claro



Laboratório de Metabolômica (Instituto de Química – USP)

microTOF II - Bruker

State of São Paulo Bioenergy Research Center

Equipamento 
adquirido com 

recursos 
NAP-USP



State of São Paulo Bioenergy Research Center

Laboratório de Metabolômica (Instituto de Química – USP)

2 cromatógrafos a gás






