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Abstract (300 word limit)

Aquifer storage of CO2 is one option for reducing CO2 emissions to
the atmosphere. Offshore Norway this is being utilized for storing 1
Million ton CO2 per year from the Sleipner hydrocarbon production of
hydrocarbons. A slightly smaller amount (0.7 Million tons per year) is
being stored in another field (Snghvit) offshore Norway. On a nano to
micro scale there are flow channels in between the well completion
cement and the rusty injection pipeline. During year of CO2 injection
water with dissolved CO2 as well as some separate CO2 phase will
be dragged into these channels. This can lead to dissolution of the
cement minerals, as well as corrosion of the pipeline. As a first step in
modeling these processes it is important to understand how water,
CO2, H+ and HCO3- will distribute on the surfaces of rust (Hematite is
used as a model) and cement. These distributions can then provide a
basis for setting up realistic Quantum mechanical modeling for studies
of reaction kinetics and associated parameters (activation energies
etc.) needed for kinetic models in reactive flow modeling of the
pathways from injection point of the pipeline to the seafloor. It is found
that CO2 adsorbs well on cement but not directly on rust. Bicarbonate
and H+ adsorbs on both surfaces but compete with water and natural
ions in groundwater.
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