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Pore Geometry and Topology 

Pore structure: shape, 

volume, size, size- 

distribution, connectivity, 

and surface area 2 
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Multiple Approaches to Studying Pore Structure  

Ɣ Imbibition with samples of different shapes  

ƔEdge-accessible porosity  

Ɣ Liquid and gas diffusion 

ƔMercury injection porosimetry  

ƔN
2
 adsorption/desorption isotherms  

ƔVapor absorption 

ƔSEM hl`fhmf `esdq Vnncƍr lds`k

impregnation  

Ɣ Focused Ion Beam/SEM imaging  

ƔPore-scale network modeling 
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(Spontaneous) Imbibition Test 

Balance 

ƔRock sample epoxy-

coated along length  

Ÿ 1D flow  

ƔImbibition rate 

monitored                     

continuously over 

time 

ƔSample size (cm 

range) and shape 

ƔDifferent initial 

water contents 

ƔTracer solution 
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Imbibition : Low Pore-Connectivity  
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Time (min) in log scale 

30 sec 2 hr 20 hr 5 min 

Barnett Shale   

2,166.8 m (7,109 ft)  

Rectangular prism (1.33 cm long Ĭ 1.76 cm 

wide Ĭ 1.43 cm tall) 
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Ɣp is pore connectivity probability;  

p
c
 is the percolation threshold 

 

ÅSlope = 0.5 at high p 

ÅSlope = 0.26 at p=pc 

  

 

 

 

 

Pore-Scale Network: Simulation Results (Ewing at ISU) 

ÅAt intermediate p 

values, at some time 

or distance to the 

wetting front,  

  the slope transitions 

from 0.26 to 0.50 
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Solid 

Liquid  

LA -ICP-MS instrumentation  



3D Elemental Mapping: Edge-Accessible Porosity 

ReO
4

-
 (non-sorbing) 

Co
2+ 

(sorbing) Rb (intrinsic)  8 

2 µm 

12 µm 

54 µm 

224 µm 
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I- ReO4- Cs+ Co2+

Ce3+ Eu3+ Rb

Averaged Concentration (N=121) vs. Depth  
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Saturated diffusion tests of Barnett Shale 

samples ~ 1 L tracer reservoir 
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Diffusion distance (mm) 

Re exterior data

Re interior line 1

Re interior line 2

Re background (avg +- stnd dev)

fitted De: 1.46E-11 m2/s

Fitted De: 1.46E-13 m2/s

Barnett shale: 7,136 ft (2,175 m) 

saturated diffusion time: 24 hr 

Fitted tortuosity: 100 (exterior) and 10,000 (interior)  
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Gas diffusion of unsaturated 

Barnett Shale powder (< 75 µm) 


