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Program Overview

Å2016 - 2020

ïDevelopment of fundamental understanding 

of how scCO2 moves through, and is trapped 

in, storage environments. 

ÅscCO2/brine relative permeability database 

published

ÅscCO2/brine trapping mechanisms described

Åcore characterized and reports published

Å3D printed fracture flow models developed
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Program Overview

ÅTEAM: Angela Goodman, Johnathan Moore, 

Foad Haeri, Laura Dalton, Deepak Tapriyal, 

Sean Sanguinito, Cheng Chen, Scott Workman, 

Karl Jarvis, Terry McKisic, Bryan Tennant, Seth 

King, Jeong Choi, Fan Shi, John Baltrus, Lauren 

Burrows, Bret Howard, Christopher Matranga, 

and many more (full listing in the appendix!)

ÅOBJECTIVE: Understand and describe how real 

rocks from active and potential carbon storage 

locations interact with scCO2 under real 

sequestration conditions
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Technology Section

Real rocks, tested under carbon sequestration conditions in controlled systems.

Detailed understanding of trapping and flow, with quantified measurements.
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Technical Approach/Project Scope

High level milestones for this project
1. Measure relative permeability of scCO2/brine through various rock types and 

publish data and results.

2. Measurecontact angles of scCO2/brine in various rock types and publish results 

and methods.

3. Obtaincore from relevant carbon storage formations, non-destructively 

characterize and publish technical reports on results.

4. Create 3D printed fractures from computed tomography data and show potential to 

directly measure flow through these systems. 
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Progress and Current Status of Project

1. Relative permeability of scCO2/brine in various depositional environments

a. Relative permeability (kr) defines the movement of multiple fluids in a porous 

medium. kr is an imperfect descriptor for capturing the complexity of this 

behavior, but this is the nail that reservoir simulation hammers can hit. 

b. While there are multiple papers out in the public domain, there is a paucity of 

detailed data that enables researchers to review/confirm the accuracy of the kr

measurement process. 

2. Starting in 2017, we started a series of measurements using a combination of 

computed tomography scanning and controlled flow systems to measure the 

saturation of scCO2 displacing brine in various rock cores. 

a. Various flow rates were examined to determine change in flow propertiesdue 

to mass flux. Not typically captured or described, but we have seen an impact. 

b. Twelve different core types, with multiple flow rates for most, tested. Results 

for 34 individual tests fully characterized. 

c. Core properties (XRF, baseline permeability, porosity, etc) captured.

d. Process for calculation of kr from raw data laid out.
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scCO2/Brine Core Flow System

Experimental system flow through system inside of medical computed tomography scanner.  
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Core Scan Results in 

volume transformed 

into slices; similar to 

loaf of bread

Each slice has a thickness, 

known as Z in this 

instance and 0.5 mm.  

Slices are comprised of voxels with a 

defined X & Y dimension in addition 

to the Z.  The X/Y are 0.43 x 0.43 mm.
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Progress and Current Status of Project

Data analysis process. Modified from Toth et al. (1998, 2002)


