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Southwest CO2 Partnership Phase Il

Enhanced Oil Recovery &
storage of anthropogenic
CO, at Farnsworth Unit, TX

1 million tons total for 4-yr
project
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Previous pore-scale observations

Sara Gallagher (formerly of NMT) developed porosity facies using thin
sections for Morrow sandstones— to map geologic controls on flow units

Common features:

e “clean” macro or oversized
pores

« authigenic clays with
microporosity

' il T . .' C { " _/i_,-
; L 2% I ;
F —
A 1
_ > 4
» Ko A o s,

What is the “large-range”
connectivity of the macropores

and their intersection with clay e
micropores?

|_| EHT = 20.00 kv WD = 94 mm Signal A = BSD Width = 570.4 um
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Methods

Goal: link mutliphase flow behavior to underlying pore structure

Multiscale 2D and 3D techniques:

o Standard optical and electron petrography

e Mercury intrusion capillary pressure on clean/uncleaned samples
e Laser scanning confocal microscopy

 Robotic serial sectioning and reflected light imaging

« Relative permeability and capillary pressure

ROBO-MET.3D"

A UES PRODUCT

Imaging and Resolution
5 objectives

5X  — 2.10 um/pixel
10X — 1.05 um/pixel
20X — 0.53 um/pixel
50X — 0.21 um/pixel




Capillary pressure and two-phase rel. perm
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Results: Hg Cap. Press. /
Pore Structure
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Segmentation: clays and pores @ oo
together

Segmentation approach, 11 steps:
Make grayscale

Sift align (rigid)

Bleach correction (histogram matching)
Autolevel stack

Remove mount from image
Upper right crop

Despeckle

Invert grayscale

. Remove outliers & levels adjust
10.Stack local Bernsen threshold
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Segmentation: clays and pores @ oo
together

ROBO-MET.3D"

Quartz — FY 2015

- Showing a cropped volume to show more detail.
- From the side-view it looks like we’ve sectioned
through about 1-1.5 quartz grains in thickness

cropped volume




Image Stack
Movie
10x
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Conclusions and Future Work

 Morrow B contains macro and micro pores

« Hydrocarbons are predominately associated with clays and
micropores

* Visual inspection: macropores often are surrounded by clays
from whole plug robo-grinding experiment

« Quantitative analysis is underway with segmenting only
pores and computing topology

e Calculation of permeability on pore models will be
performed
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