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The use of hydrogen as an alternative for energy storage has emerged rather recently though it
was originally more identified as a secondary energy carrier and storage medium. By way of
electrolysis it becomes one of the major actors in the possible conversion of excess wind or
solar energy with the favorable arguments of being environment-friendliness and having high
storage densities [1]. The concept of “Power to Gas” comes from the conversion of electricity
into gas via electrolysis process. Hydrogen and Oxygen produced under various forms can be
reused for several purposes and applications. Research project related to investigate the
feasibility of storing hydrogen in porous geological formations are under development like the
H2STORE project in Germany [2], the European project HyUnder which proposes to evaluate
thoroughly from a technical, economic and societal standpoint if hydrogen underground
storage can become a potentially attractive solution [3]. In Austria, the Undergound
SUN.STORAGE project, led by the Rohdl-Aufsuchungs Aktiengesellschaft (RAG), conduct
research and analysis of the impact of hydrogen on underground gas (methane) storage
systems [4]. In Pentagonia, Argentina, Hychico S.A. is conducting operations to convert
electricity produced from the Diadema wind farm into hydrogen to be injected into a depleted
oil field converted into a methane gas storage reservoir [5]. In this paper we assess the
transport properties of hydrogen gas injected into a sandstone formation like. Using a core
sample of the rock, laboratory experiment is conducted to evaluate the permeability relative to
hydrogen gas phase flow into a water saturated sample of sandstone rock representative of the
Alsace Triassic formation. Geochemical reactivity of dissolved hydrogen with clay minerals
of the rock is also investigated using autoclave experiments, meaning that crushed powder of
rock is remained in contact with hydrogen and water for several weeks to evaluate the
possible change of the chemical composition of the water in contact with Hydrogen and rock
mineralogy. These measurements should serve at providing reservoir storage criteria for
estimation with numerical modeling tools of storage capacity of underground sedimentary
formation for large scale storage of hydrogen.
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