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Abstract
A pore-scale network flow model is one that discretizes the void space of a porous medium into a collection of pores within an interconnected network. This research presents a reactive transport pore-scale network flow model as well as a computational algorithm to study the genesis of the gaseous phase from the liquid phase. This model can also be used to study the influence of 
[image: image1.wmf]2

CO

 sequestration to the environments.

Research continues to tie carbon dioxide emissions into the atmosphere to increasing global temperature. Sequestration of 
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 in deep saline aquifers is a strategy to reduce atmospheric 
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 emissions and has appeared as a reasonable choice. The maximum 
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storage capacity in worldwide is approximately in the range 10,000 to 200,000 Giga-ton
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. This amount of carbon dioxide is about hundreds to thousands of years of global 
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emissions.

Because the solubility of carbon dioxide in the water varies with the pressure and temperature, the gaseous phase may be generated while the carbon dioxide saturated fluids flow through various depths. This phenomenon may jeopardize the underground environments. Therefore the decision carrying out 
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 sequestration relies on some geochemical simulations to demonstrate long-term residence of 
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 underground even though it is such large amount potential capacity for subsurface 
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 storage. These simulations depend on adequate models to understand the mechanisms that govern the chemical reaction, transport and transformation of the injected 
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 over different length and time scales.

The model presented here contains two parts: one describes fluid transport equations which follow mass conservation law; the other one is reactive equations which represent phase equilibrium conditions. Combining these two parts, this model forms a nonlinear system which contains six unknowns as well as six equations. The challenge of this model is that the mass conservation equations and the phase equilibrium conditions should be solved simultaneously and the algorithm must be very flexible to allow for the spontaneous creation and extension the gas phase.
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