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Hydrogen is a promising energy carrier that is crucial in the decarbonisation of world energy 
consumption. Though cryogenic hydrogen storage in small-scale containment vessels made of 
steel and high-performance polymers is being studied, the large-scale containment of cryogenic 
hydrogen is yet to be widely studied. The cost of containment material and construction 
practicality is crucial in large-scale containment vessels. Concrete, relatively cheap 
construction material in large-scale structures, has proven its superiority over construction 
capability. Thus, using concrete as a containment material for large-scale hydrogen storage 
may increase the availability of large-scale hydrogen storage on an industrial scale. Though 
hydrogen may not directly interact with concrete in vessels covered with internal polymer-
based lining, a rare occurrence of cryogenic hydrogen interaction with concrete can ensue. In 
such cases, understanding the interactions between constituents’ elements of concrete and 
cryogenic hydrogen at the nano/molecular level is crucial. Thus, this study will focus on the 
interactions and mechanical performance of an essential concrete constituent, calcium silicate 
hydrate (C-S-H) and cryogenic hydrogen at the molecular level. Molecular Dynamics (MD) 
simulations were carried out by simulating the C-S-H and cryogenic hydrogen at different sub-
zero temperatures and pressure levels ranging from atmospheric pressure (1 atm) to 50 atm. 
The Reactive Forcefields (ReaxFF) were used to describe the interatomic interactions.


