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Abstract

The global energy transition requires expertise across geoscience disciplines. Geochemistry expertise, historically instrumental in hydrocarbon
exploration and production, is highly transferable to emerging energy technologies and crucial for developing effective carbon management
solutions. In this study we highlight Petrobras’ ongoing R&D initiatives emphasizing that Geochemistry, a core competency within the
company, has the potential to play a pivotal role both in hydrocarbons exploration and in Petrobras’ mission of ensuring energy security while
prioritizing environmental responsibility. The geochemical toolkit, encompassing both organic and inorganic techniques, continues to expand
its applications to new energy domains. For instance, in natural hydrogen exploration, geochemical models help understand the processes of
subsurface generation and storage. Petrobras’ initial investments of €20 million in research and development (R&D) underscore the importance
of geochemical analysis in this field. Similarly, in geothermal energy projects, isotopic and geochemical tracers can be used to study subsurface
fluid dynamics and enhance monitoring strategies. Petrobras is actively studying the potential of geothermal use and storage in Brazil and is
investing in a pilot project to assess the feasibility of selected study areas . In carbon capture, utilization, and storage (CCUS), geochemistry
underpins measurement, monitoring, and verification (MMV) programs, ensuring the integrity and long-term stability of CO2 storage sites.
Petrobras has committed €40 million to R&D in CCUS, including the development of hubs in the Parana Basin, Rio de Janeiro, and the
Northeast. Gas geochemistry techniques, historically applied in oil and gas well monitoring, are being adapted for MMV activities in these
projects. Additionally, Petrobras is exploring subsea mining for critical minerals — essential for the electrification of the economy — and
investing €25 million in studies to evaluate environmental impacts and establish baselines using geochemical analyses. A new €1 million
investment will enable a review of onboard analytical operations to reduce costs and enhance the production of unconventional energy sources.
This project will prioritizing gas monitoring during exploration to facilitate decision-making and advance geochemical research in areas such
as carbon dioxide geological storage, natural hydrogen, and geothermal energy. The evolving role of geochemistry at Petrobras demonstrates
that the discipline remains vital. Whether applied to hydrocarbons, isotopes, biomarkers, or soil carbon studies, the expertise of geochemists is
essential to advancing sustainability and operational excellence. As Petrobras continues to invest in R&D and embrace multidisciplinary
approaches, geochemistry will remain at the heart of its efforts to transition towards a low-carbon energy future while maintaining Brazil’s
energy security.



