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Abstract 

Deep saline aquifers have emerged as a promising option for large-scale energy storage through 

hydrogen storage after the Power-to-Gas process. The availability of these porous geological 

reservoirs and their high capacity make them an attractive solution [1, 2]. However, the 

interaction between gas, brine, and rock in this environment can lead to physico-chemical and 

biochemical phenomena that can directly impact the mobility and stability of hydrogen.  

Unfortunately, due to the complexity, cost, and hazardous nature of these systems, there are 

limited studies on phase equilibria of H2/brine systems [3-6]. This work aims to address these 

gaps by generating new equilibrium data for H2/brine systems using Monte Carlo simulation. 

The new generated data are validated against laboratory experiments and used to adjust 

thermodynamic models for implementation in large-scale simulation tools. 
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