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Abstract.  Geological storage of carbon dioxide in deep formations is being considered as a tech-
nical option to reduce greenhouse gas loading to the atmosphere. The processes associated with the 
movement and stable trapping are complex in deep natural formations. This research approaches 
the analysis of trapping mechanisms during injection and post-injection process in deep subsurface 
environments through controlled laboratory experiments at small to intermediate scales. Small 
scale homogeneous 2-D test tanks will be used to obtain accurate data for process understanding 
and modeling. The goal is to develop experimental methods and obtain data that will be used as 
benchmark for more complex experiments conducted under different heterogeneous packing con-
figurations in a 16 ft long tank. The primary objective of the experimental method consists in the 
selection of surrogate test fluids that can be used in the laboratory under ambient temperatures and 
pressures.  Through the use of dimensionless numbers such Capillary number (Ca) and the Bond 
number (Bo) we are able to extrapolate the data to conditions that occur in the field under high 
temperatures and pressures in deep geologic formations. Methods are also developed to measure 
the entrapment saturations using x-ray attenuation methods. The modeling analysis to verify 
whether existing models can capture the observed processes is carried out using TOUGH2/ECO2N 
codes developed by the Lawrence Berkeley National Laboratory. The results from the tank experi-
ments and these model analyses are presented. 
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