
Brazil's expertise in energy crops and abundance in renewable resources accredit it as a potential producer of
low-carbon synthetic fuels.

The input choice (energy and biomass) will be fundamental to produce a synthetic fuel with lower or higher CO2

emissions, considering its life cycle assessment, thus helping the energy transition to a low-carbon economy.

Synthetic Fuels, or SynFuels for short, are hydrocarbons artificially produced by catalytic and

thermochemical processes. They have analogous properties to fossil fuels and can be used in existing systems
without the need for adaptation (drop-in). This Fact Sheet covers only synthetics from renewable sources.

Note: In some cases, mixture limits between Synfuels and Fossil fuels have been established.

Note – GTL: Gas to Liquid Technology; NGNG: Capture, use of CO2 and electrolysis from natural gas;
NGPV: Capture and use of CO2 from natural gas and electrolysis by photovoltaic panel energy;
QAV: Aviation kerosene; BTL: Biomass to liquid technology;
BMBM: Capture and use of CO2 and electrolysis from biomass;
BMPV: Capture and utilization of CO2 from biomass and electrolysis by photovoltaic panel energy.

Sources: (Giesen; Kleijn; Kramer, 2014);
EPE (2022); IPCC (2006).
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Synthetic Fuels
Liquid: Gas:

• Aviation kerosene (SAF)

• Renewable diesel

• Gasoline

• Biomethane

O que é? Eletrocombustíveis são obtidos a partir de fontes
elétricas renováveisSynthetic Fuels
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Carbon intensity by route

Fuga de CO2 Combustão Processos Eletricidade adicional Captura de CO2 Dados não especificados por tipo Total

https://pubs.acs.org/doi/epdf/10.1021/es500191g
https://www.epe.gov.br/sites-pt/publicacoes-dados-abertos/publicacoes/PublicacoesArquivos/publicacao-708/NT-EPE-DPG-SDB-2022-03_Intensidade_de_carbono_Transporte_Rodoviario.pdf
https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_3_Ch3_Mobile_Combustion.pdf
https://www.epe.gov.br/pt/publicacoes-dados-abertos/publicacoes/aplicacao-fact-sheet-sobre-combustiveis-sustentaveis-de-aviacao


Synthetic Fuel Sources Route

Plant biomass • Gasification of lignocellulose

Agro-industry
• Forest residues, animal and 
agricultural wastes 
• Bioethanol
• Biodiesel 
• Biogas 

• Biomass Gasification
• Bagasse Gasification
• Reforming or gasification of glycerol 
• Methane Reforming

Urban waste
• Urban solid wastes
• Wastewater treatment

• Gasification
• Methane Reforming

Pulp and paper industry • Gasification of bark and black liquor

Electrolysis from renewable energy and 
carbon capture and use from industry

• E-fuels
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Initiatives in Brazil:

To find out more:

Analysis of Biofuels’ current outlook(    ) 

Ten-Year Energy Expansion Plan(     )

Fact Sheet on Sustainable Aviation Fuels(     )

Decarbonization of the Road Transport Sector carbon 

intensity of energy sources(     )
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Opportunities

*Technological routes with technological maturity

(e.g., Fischer-Tropsch)

* Possibility of use in mixtures without the need for adaptation 
(drop-in)

* High energy density favors storage, transportation and use

* Reduction of GHG emissions and pollutants (particulate matter, 
aromatics, SOx and NOx) when compared to fossils

Challenges

* Technology cost reduction

* Increase maturity of some technologies

* Replacement of fossil fuel depends on its final price

* Renewable energy generation and H2 at scale and competitive 
costs

* Energy losses in the production process

Sources: ProQR (2021) e Royal Society (2019)
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O que é? Eletrocombustíveis são obtidos a partir de fontes
elétricas renováveis

Fuel of the future program (2021): 
Expanding the use of sustainable 

and low-carbon fuels

H2Brasil (2021): Expansion of 
Green Hydrogen in Brazil

ProQR (2017-2023): Incentive to 
produce SAF

PNH2 (2022): Public policies, 
technology and the Hydrogen 

market.

*Per energy unit

High energy density is key to 
traveling long distances.

Therefore, to reduce the 
environmental impacts in the 
transport sector – air, sea and 
heavy vehicles – the Synthetic 

fuels are shown as an 
alternative to their fossil 

analogues.
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https://www.epe.gov.br/pt/publicacoes-dados-abertos/publicacoes/analise-de-conjuntura-dos-biocombustiveis
https://www.epe.gov.br/pt/publicacoes-dados-abertos/publicacoes/plano-decenal-de-expansao-de-energia-pde
https://bivica.org/file/view/id/6421
https://royalsociety.org/-/media/policy/projects/synthetic-fuels/synthetic-fuels-briefing.pdf
https://www.gov.br/mme/pt-br/assuntos/secretarias/petroleo-gas-natural-e-biocombustiveis/combustivel-do-futuro
https://www.gov.br/mme/pt-br/assuntos/secretarias/spe/h2-brasil
https://www.giz.de/en/worldwide/68382.html
https://www.epe.gov.br/pt/publicacoes-dados-abertos/publicacoes/aplicacao-fact-sheet-sobre-combustiveis-sustentaveis-de-aviacao
https://in.gov.br/en/web/dou/-/despacho-do-presidente-da-republica-419972141
https://www.epe.gov.br/pt/publicacoes-dados-abertos/publicacoes/aplicacao-fact-sheet-sobre-combustiveis-sustentaveis-de-aviacao
https://www.epe.gov.br/sites-pt/publicacoes-dados-abertos/publicacoes/PublicacoesArquivos/publicacao-708/NT-EPE-DPG-SDB-2022-03_Intensidade_de_carbono_Transporte_Rodoviario.pdf
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