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Abstract 

The objective of this article is to discuss Brazil's possibilities for implementing out CCS projects,  in the 
medium term. Several aspects are analyzed. They indicate that Brazil provides excellent opportunities for 
the implementation of CCS projects with potential to store from 297 to 2087 Giga tons of CO₂ (Kearns, J. 
et al. 2017). This article analyzes technical, political, legal, geographical, geological and economical 
aspects that may influence CCS implementation in Brazil. The aspects considered are technology, 
legislation, industrial sources and storage sites as well as the proximity between them, and funding 
possibilities. This comprehensive analysis permits us to point out the main strengths and weaknesses of 
the large-scale implementation of CCS in Brazil. 

Introduction 

Brazil has excellent possibilities for implementing CCS in the medium term. In this article, we present the 
main  driving forces for the rapid implementation of CCS projects, and two aspects that may delay project 
applications. Regarding technology, Brazil already hosts what is arguably the largest (in terms of injected 
volumes) CCUS offshore project in the world, currently in operation in the oil fields producing from the 
Pre-Salt formations in the Santos basin. This attests to the Brazilian technological capacity already 
available for new projects in the near future. Furthermore, the Brazilian government has taken important 
steps in passing legislation towards regulating the carbon market and associated CCS activities, an effort 
that brings tangible progress for  its sustainability policy. This article highlights the types of projects that 
are most likely to be implemented, thanks to the proximity between sources and possible storage 
reservoirs. The most worrying aspects in this scenario are the virtual impossibility of substantial 
government financing and, secondly, the slow and gradual nature of the legal implementations underway 
in Brazil. 
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Technology Availability and Current Projects 

Technology maturity is a positive aspect of the Brazilian CCS scenario. The national oil company, 
Petrobras, already injects  carbon dioxide for  CCUS in the Pre-Salt oil province, about 300 kilometers 
from the coast, in the supergiant fields Tupi, Sapinhoá  and Búzios. CO₂ is separated from the natural gas 
associated with the produced oil and reinjected into the reservoir, in a WAG process. The purified natural 
gas is transported to the coast in pipelines. In Mero field, all natural associated gas is reinjected, due to its 
high carbon dioxide content (Nunes, J.P.P et al., 2024).  

Petrobras announced that a total of 13 MM tons of CO₂  were injected into these fields in 2023, totaling 
53.8 MM tons of CO₂  since the beginning of the injection period (2010) (Petrobras, 2024). The expected 
cumulative value in 2025 is 80 MM tons of CO₂ . These are very impressive numbers, especially 
considering the distance of the fields from the coast, and the water depth of 2,000 to 2,500 m. From an 
operational point of view, this injection is identical to geological sequestration with CO₂ from industrial 
sources. If continuous injection of CO₂  is desired after the fields are depleted, some modifications to the 
original project are necessary, but their implementation is feasible. These include ensuring the 
geomechanics integrity of storage reservoirs and the integrity of subsea wells and facilities, as well as 
monitoring plume formation and detecting leaks, assuring the perennity of CO₂  sequestration. This 
technological capacity, as is usually the case in the oil industry, is not concentrated solely in the hands of 
Petrobras, but is an achievement of the technological ecosystem comprised not only of the operator, but 
also of service companies, equipment suppliers, and R&D institutions. This technological community 
should facilitate the expansion of CCS projects in Brazil. 

Other Ongoing Initiatives 

In 2023, Petrobras has announced the planning of a CCS pilot project in the state of Rio de Janeiro. The 
project will capture CO₂  at a gas treatment plant owned by Petrobras, with injection scheduled to begin in 
2027. 100,000 tons of CO₂ /year will be injected into the São Tomé formation, an offshore saline aquifer 
near the coast. Petrobras will apply all available advanced technologies to the construction of the pilot, 
including  compositional  and chemical flow simulation, well and gas pipeline materials integrity design 
and management, geomechanics simulation, 4 to 5 monitoring wells, and possibly 4D seismic to monitor 
the CO₂ plume (Pinto, I.A. et al., 2024). This will be a school project to acquire full knowledge of the 
CCS process. 

Petrobras is also considering the construction of three carbon hubs in coastal areas with intense industrial 
activities (Ziglio, C.M., 2024). The idea would be to capture CO₂ from various industrial sources and 
transport it, through a network of pipelines, to deep offshore saline reservoirs close to the coast. 
Alternatively, it is conjectured that the CO₂ could be injected into depleted reservoirs in the oil fields in 
the Campos and Santos Basins, but the distance from the coast, respectively 100 and 300 km, would 
certainly increase costs and make logistics more difficult. OGCI (the Oil and Gas Climate Initiative), a 
joint initiative conducted by 12 of the most important oil operators, announced that Petrobras would 
consider an offshore hub in the Rio de Janeiro state, after the pilot development (OGCI, 2025). OGCI 
included this hub as its 12th carbon hub under its sponsorship.

The last noteworthy initiative was the carbon capture and sequestration project promoted by FS 
Bioenergy; a company dedicated to the production of ethanol from corn. The project is located in the state 
of Mato Grosso, in the interior of Brazil (FS Bioenergy, 2025). Although details of the project are not 
available on the FS Bioenergy website, it can be classified as a BECCS (Bioenergy with CCS) project. 
The storage reservoir chosen was a saline aquifer located 8 km from the ethanol production plant. A well 
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was drilled for the injection purpose. In a presentation at the 2024 SPE-AAPG-SEG CCUS Symposium, 
the company revealed operational difficulties possibly linked to injectivity problems (da Silva, A.C. et al., 
2024). 
 
Such ongoing initiatives echo a broader global trend where carbon hubs consolidate CO₂ storage activities 
in a centralized location. Brazil’s approach, like other international efforts, seeks to harness economies of 
scale and create synergies between multiple industrial sources. Moreover, Bioenergy with CCS (BECCS) 
projects are becoming a focal point worldwide because they can achieve negative emissions by capturing 
more carbon than is released (IEA World Energy Outlook, 2023). 
 
Legislation 
 
The absence or existence of problems in the regulatory framework has been cited as one of the reasons for 
the slow progress of CCS activities in many countries. In this sense, the Brazilian federal government, 
actively engaged in the sustainability agenda, has promised over the last 2 years to approve relevant 
legislation before COP30, the climate UN conference to be held in 2025 in the city of Belém, Brazil 
(Câmara dos Deputados, 2023). In late 2024, the government approved two acts that could contribute 
decisively to ensuring that CCS activities take off in the country. 
 
The first important piece of legislation is the Act 15042/2024, which regulates the Brazilian carbon 
market. This act enables the emergence of a regulated carbon market (ETS) by creating a Brazilian 
Greenhouse Gas Emissions Trading System (SBCE) that establishes a maximum ("cap and trade") of 
emissions for industrial activities, exempting agricultural, fertilizers and waste treatment activities. The 
carbon market will be regulated by the Comissão de Valores Mobiliários (Brazilian Securities and 
Exchange Commission). The implementation of the regulated market will be gradual, and its full 
implementation is expected to take from three to six years (Câmara dos Deputados, 2024-1). 
 
The second important piece of legislation is the Act 14.993/2024. This act, among other points, addresses 
CCS activities in Brazil. The act determines that the ANP (National Petroleum Agency) will issue 
regulations regarding the activities of capturing, transporting, and storing CO₂ . ANP may also grant 
concessions for these activities for a period of 30 years, renewable for the same period. The act defines 
concessionaires obligations regarding safety, monitoring, contingency planning, maintenance, and 
obtaining carbon credits in a very generic way, transferring to the ANP the detailing of all regulations, 
procedures and technical standards to be followed by concessionaires. (Câmara dos Deputados, 2024-2). 
 
As it can be seen, both acts unlock CCS activities, although they do so slowly and gradually. In the case 
of the the Act 14.993/2024, it will depend on the promptness and technical qualification of ANP, which, 
although held in high regard by the oil industry community in Brazil by its efficiency, will need some 
time to produce all the pertinent accessory legislation. 
 
Sources and storage reservoirs 
 
Brazil’s industrial landscape presents a wide range of CO₂ sources, including oil and gas production 
facilities, petrochemical plants, cement and steel plants, and ethanol plants. Along the coastal states, 
where the largest sources of industrial and energy emissions are concentrated, many of these emission 
sources are situated near potential geological storage sites, which include offshore saline aquifers and 
depleted reservoirs in the Campos and Santos Basins. In the interior states, especially in the center and 
southeast of the country, onshore saline aquifers also present viable options if injectivity and monitoring 
concerns are adequately addressed. 
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The Brazilian Atlas of CO₂ Capture and Geological Storage (Ketzer, J.M.M. et al., 2014) provides a series 
of maps, two of which were selected and are shown in Figure 1, that help to visually understand the most 
feasible strategy for implementing CCS in Brazil. The most concrete possibilities are linked to (1) Carbon 
hubs along the southeast coast, capturing CO₂ from various industrial sources and injecting it into 
offshore saline aquifers. This strategy inspired Petrobras' proposal for three hubs. (2) Point capture next to 
ethanol plants or hubs capturing from several ethanol plants, in the center and southeast of the country, in 
processes classified as BECCS. FS Bioenergy pioneered this solution. (3) Hub from capture from 
industrial sources in the State of Bahia, in the Northeast of the country, using depleted oil reservoirs in the 
Recôncavo Basin. The storage phase may be preceded by a CCUS phase (capture and injection in EOR 
projects) in these depleted fields. 
 

             
Figure 1. Brazil maps with sedimentary basins and emitting sources (Ketzer, J.M.M. et al., 2014) 

 
Project Financing 

Financing remains a significant challenge for CCS projects in Brazil. While the government has shown 
support through legislation, direct financial support is limited due to budgetary constraints. According to 
several financial analysts, the gross government debt is projected to reach 82.00% of GDP in 2025, and 
the primary balance is expected to be negative, with a deficit of approximately R$ 87.265 billion in 2025 
(CNN Brasil, 2024). This puts the government under pressure. In this scenario, the provision of tax 
incentives or government funding is unlikely to occur, at least at the levels of billion dollars needed to 
construct a big offshore hub. However, several potential funding sources exist, including private sector 
investment from oil and gas companies, international climate finance mechanisms, green bonds, and 
partnerships with international organizations and development banks. 

Conclusions 

Brazil’s CCS landscape is increasingly promising due to the alignment of technological knowledge, 
geographic proximity between CO₂ emission sources and storage sites, and progressive legislation. While 
the country still faces hurdles in financing and ensuring fast-track regulatory approvals, the successful 
implementation of pilot projects - such as the Petrobras’  offshore injection schemes and onshore 
initiatives like FS Bioenergy’s - indicates Brazil’s capacity to progress significantly in the global CCS 
arena. Continued collaboration between government, industry, and financial institutions is essential for 
unlocking the full potential of CCS as a key tool in Brazil’s decarbonization strategy. 



CCUS 4192387  5 
 

References 

Câmara dos Deputados, Governo Conclui Proposta de Regulamentação do Mercado de Carbono e Espera 
Aprovação até a COP-30 (in Portuguese). 2023. https://www.camara.leg.br/noticias/979585-governo-
conclui-proposta-de-regulamentacao-do-mercado-de-carbono-e-espera-aprovacao-ate-a-cop-30, consulted 
on 01-09-2025. 

Câmara dos Deputados, Legislação Informatizada - Lei nº 15.042, de 11 de dezembro de 2024 – 
Publicação Original. 2024-1. https://www2.camara.leg.br/legin/fed/lei/2024/lei-15042-11-dezembro-
2024-796690-publicacaooriginal-173745-pl.html, consulted on 01-09-2025. 

Câmara dos Deputados, Legislação Informatizada - Lei nº 14.993, de 8 de outubro de 2024 - Publicação 
Original. 2024-2. https://www2.camara.leg.br/legin/fed/lei/2024/lei-14993-8-outubro-2024-796443-
publicacaooriginal-173317-pl.html, consulted on 01-09-2025. 

CNN Brasil, Mercado Vê Déficit Fiscal Menor em 2024 e 2025, mas Espera Piora na Dívida, Mostra 
Prisma. 2024. https://www.cnnbrasil.com.br/economia/macroeconomia/mercado-ve-deficit-fiscal-menor-
em-2024-e-2025-mas-espera-piora-na-divida-mostra-prisma/, consulted on 01-12-2025. 

da Silva, A.C., Lopes, D., Stohler, R.C., Souto, F.R.L., Coutinho, E.J.R., Tartarini, A.M.N, Reis, F.N and 
Alves, R.F. 2024. Enabling the First BECCS Project for Zero-Carbon Ethanol Production in Latin 
America. Presented at the SPE-AAPG-SEG CCUS Symposium, Rio de Janeiro, Brazil, 22–23 May. 
Notes taken by the main author at the conference. PowerPoint presentation or written extended abstract 
not available. 

FS Bioenergy, Carbon Agenda. 2025. https://www.fs.agr.br/en/our-business/carbon/, consulted on 01-09-
2025. 

IEA Energy Outlook. 2023. Global Energy Transition Pathways, International Energy Agency, Paris. 

Kearns, J., Teletzke, G., Palmer, J., Thomann, H., Kheshgi, H., Chen, Y.H.H., Paltsev, S.,  Herzog, H. 
2017. Developing a Consistent Database for Regional Geologic CO₂ Storage Capacity Worldwide,  13th 
International Conference on Grenhouse Gas Control Technologies, Lausanne, Switzerland, November 
2016. Reprinted from Energy Procedia, 114:4697-4709, 2017.  

Ketzer, J.M.M., Machado, C.X., Rocket, G.C., Iglesias, R.S. 2014. Brazilian Atlas of CO₂  Capture and 
Geological Storage, Pontifícia Universidade Católica do Rio Grande do Sul, Porto Alegre, Brazil. 

Nunes, J.P.P., Seabra, G.S. and Sousa Jr. L.C. 2024. A Review of CO₂-Injection Projects in the Brazilian 
Pre-Salt - Storage Capacity and Geomechanical Constraints. International Journal of Greenhouse Gas 
Control 137 (2024). https://doi.org/10.1016/j.ijggc.2024.104232 

OGCI, Rio de Janeiro CCS Hub. 2025. https://ccushub.ogci.com/focus_hubs/rio-de-janeiro-ccs-hub/, 
consulted on 01-09-2025. 

Petrobras, Plano Estratégico 2050 Plano de Negócios 2025-2029 (in Portuguese). 2024. PDF file 
available at https://api.mziq.com/mzfilemanager/v2/d/25fdf098-34f5-4608-b7fa-17d60b2de47d/4c9eecc5-
c298-081d-799f-217fff1a1c82?origin=2, consulted on 01-09-2025. 

Pinto, I.A., Stohler, R.C., Souto, F.R.L., Coutinho, E.J.R., Tartarini, A.M.N., Reis, F.N. and Alves, R.F. 
2024. Capture, Transport, Reservoir and Flow Modeling for the CCS Pilot Project in São Tomé Saline 
Aquifer, Campos-Basin, Brasil. Presented at the SPE-AAPG-SEG CCUS Symposium, Rio de Janeiro, 
Brazil, 22–23 May. PowerPoint presentation available. 

Ziglio, C.M. 2024. Plans and Ambitions on CCUS. Presented at the SPE-AAPG-SEG CCUS Symposium, 
Rio de Janeiro, Brazil, 22–23 May. PowerPoint presentation available. 

 

https://www.cnnbrasil.com.br/economia/macroeconomia/mercado-ve-deficit-fiscal-menor-em-2024-e-2025-mas-espera-piora-na-divida-mostra-prisma/
https://www.cnnbrasil.com.br/economia/macroeconomia/mercado-ve-deficit-fiscal-menor-em-2024-e-2025-mas-espera-piora-na-divida-mostra-prisma/
https://doi.org/10.1016/j.ijggc.2024.104232
https://ccushub.ogci.com/focus_hubs/rio-de-janeiro-ccs-hub/
https://api.mziq.com/mzfilemanager/v2/d/25fdf098-34f5-4608-b7fa-17d60b2de47d/4c9eecc5-c298-081d-799f-217fff1a1c82?origin=2
https://api.mziq.com/mzfilemanager/v2/d/25fdf098-34f5-4608-b7fa-17d60b2de47d/4c9eecc5-c298-081d-799f-217fff1a1c82?origin=2

