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Abstract

This study focuses on exploring the potential for natural hydrogen (white hydrogen) generation in the Sinti-San Jacinto Basin, located in
northern Colombia, specifically in the regions of Cerro Matoso, Montelibano, and Puerto Libertador. The presence of serpentinized peridotites
in this area, along with associated hydrothermal processes, suggests a geological environment conducive to hydrogen generation. The research
is based on geological information gathered from previous studies, well data provided by the National Hydrocarbons Agency (ANH), and
airborne magnetometry geophysics from the Colombian Geological Survey, aiming to identify key structural features such as the Romeral
Fault. Additionally, seismic data is analyzed to locate geological traps and fluid migration zones. Castrillon and Guerrero (2020) suggest the
presence of listvenites, carbonated rocks associated with hydrothermal reductive processes in siderite, where hydrogen is released as a product
of chemical reactions, indicating favorable conditions for the generation of this gas. On the other hand, the study by Gleeson et al. (2004)
describes the mineralogy and geochemistry of the serpentinized peridotites in Cerro Matoso, highlighting the presence of magnetite and other
iron-rich minerals, which also indicate a reducing environment suitable for natural hydrogen production. The model developed by Geoffrey
Ellis (2024), used by the United States Geological Survey, is applied to determine the relative prospectivity of hydrogen resources. This model
is based on the geological concept of hydrogen, which includes the identification of the source rock, migration pathways, reservoirs, traps, and
seals, as well as the preservation of hydrogen accumulations. To achieve this, geological, geophysical, and geochemical data are integrated,
assigning weightings (probability of success) based on published literature. Given the high degree of uncertainty, the quality of input data is
crucial. In conclusion, key geological elements identified in the study area suggest a high potential for natural hydrogen generation. The source
rock acts as the primary source, while the structural activity, represented by the Romeral Fault, influences the geological dynamics of the area.



Likewise, the seal rocks, corresponding to Paleogene formations such as Perdices, Porquero, Maralu, Chengue, and Carmen, function as natural
barriers capable of trapping the generated hydrogen. These processes, primarily associated with serpentinization and reducing hydrothermal

processes, highlight the importance of the region for the exploration of unconventional energy resources, opening significant possibilities for
future research and applications in the field of energy.



