
Ab initio Mechanistic Insights into the Stability,

Diffusion and Storage Capacity of sI Clathrate

Hydrate Containing Hydrogen

Ahmed Omrana, Nikolai Nesterenkob, Valentin Valtchevc,∗
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Highlights

• CH4 works as a thermodynamic promoter to stabilize clathrate for hydro-
gen storage.

• Clathrate stability is improved by a double occupancy (H2 - CO2) of the
large cage.

• Double occupancy of the large cages facilitates H2 diffusion.

• (H2-CH4) energy storage in sI are estimated to be 2.0 kW.h/kg and 1.8
kW.h/L.

• (H2-CH4) sI capacity meets DOE targets of volumetric and gravimetric
energy storage.
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