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ÁTo quantify key relationships in reactive 
transport models to constrain final CO2

storage estimates. 

ÁTo calibrate down hole logging measurement 
methods to estimate carbonate formation 
permeability. 

ÁOur results improve prediction of changing 
CO2 storage capacity in carbonate reservoirs 
as a consequence of enhanced oil recovery 
(Ñ30%) 
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regions for hydrocarbon recovery since the early 1900Ωs. The sample cores in our experiment 147 

consist primarily of dolomite, with variable quantities of silica (chert, most commonly present 148 

as cement but also in banded formation). Pyrite is noted only as isolated trace grains. Many of 149 

the common textures noted by Franseen et al (2004) are found in these subcores: fossiliferous 150 

dolostones, reef and packstone textures, and  clastic breccias, along with variable porosity 151 

types (e.g., intercrystalline, vuggy, moldic). Unlike the Weyburn-Midale limestone samples, 152 

these cores displayed abundant fracturing, especially samples A-1520A,B (Figure 1). 153 

  154 

In an effort to sample a wide range of formation permeabilities, these particular core 155 

subsamples were selected on the basis of their bulk permeability estimated from downhole 156 

logging methods (Figure 1; white diamond symbols). Not surprisingly, permeabilities estimated 157 

from downhole methods were higher than those measured in the subcores, by as much as 400 158 

times; this difference likely stems from the smaller volume of the subsample compared to that 159 

measured by the downhole tool, but it may also reflect uncertainty in the extraction of 160 

permeability data from downhole data collected in carbonate reservoirs (Doveton, 2014; 161 

Doveton and Watney, 2015). 162 

 163 

 164 
 165 
Figure 1: Depth, permeability, and representative texture for each Arbuckle dolostone sample from Kansas 166 
Geological Survey Well 1-32, Wellington, Kansas, USA. White diamonds indicate interval permeability predicted by 167 
downhole logging tools; solid blue diamonds represent bulk permeability measurements on 38-mm diameter (1.5-168 
inch) cores. 169 
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2.2 X-ray computed tomography (XRCT) imaging 172 
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Figure 11: Correlation between permeability contrast (kf/ki) and dissolution front patterns. (a) The normalizing 751 
permeability (kf) is selected as 5 mD, the average final experimental value for the Marly, Vuggy, and Arbuckle 752 
samples. (b) Normalizing kf as reported by the authors.   753 
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 755 
Figure 12: Qualitative correlation between permeability contrast (kf/ki, increasing towards the right) and evolution 756 
of dissolution patterns from stable to less stable.    757 
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