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Abstract. The problem of underground hydrogen gas mixture storage
is that unlike natural gas, hydrogen gas mixture undergoes chemical
changes in underground storage and thus the concentration of hydro-
gen and carbon dioxide is reduced, and the concentration of methane
increases. 1t has been found that these changes occur because of the
activity of methanogenic bacteria populations inhabiting in a reservoir.
This chemical activity, which caused by the bacterial activity, as well
as gas and water flow in the reservoir causes the phenomenon of self-
organization such as the occurrence of autowave spatial structures, the
dynamics of which is characterized by a multiplicity of different sce-
narios, including the occurrence of chaos and the jump from one sce-
nario to another. In this paper we developed a qualitative theory of
self-organization scenarios in the underground hydrogen storage depend-
ing on the external and internal parameters. Development of the theory
and computer models of transport in underground hydrogen storage will
be based on the relating of models of multiphase composite flows in
porous media with model of dynamics of bacterial populations which
will be based on mechanism of chemotaxis (internal chemical mechanism
by which bacteria are able to detect the presence of nutrients in the
distance and move in that direction).

Keywords: Porous media - Hydrogen - Reactive transport * Bacteria *
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1 Introduction

Increasing energy demand and anthropogenic greenhouse-gas emissions pose seri-
ous challenges for national and international energy economies. Low emissions
and the increasing efficiency of fuel cells make the case for the use of hydro-
gen (H,) as the fuel of the future [1]-[2]. At best, H2 is generated, e.g. through
electrolysis, from renewable energy sources. In such a scheme, storing Hy comes
down to storing electricity. However, it may also be produced from fossil fuels,
making it easier to contain emissions at the power plants while distributing clean
energy in form of H,, e.g. for transportation.
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