
Porosity and Permeability

Liberty Educational Video



Porosity

• Fraction of open space in rock



Permeability

• Ability of rock to support flow-through of liquid or gas



Test Tube #1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12 #13 #14 #15 #16

Particle Diameter (in) 0.50 0.16 0.03 0.01 0.004 0.001 4E-04 1E-04 4E-05 1E-05 4E-06 1E-06 4E-07 1E-07 4E-08 1E-08

Mesh 2 6 30 80 250 800 2,500 8,000 3E+04 8E+04 3E+05 8E+05 3E+06 8E+06 3E+07 8E+07

Application Marbles Steelshot Proppant Sand Shale

Permeability (D) 106 D 105 D 104 D 103 D 102 D 101 D 100 D 10-1 D 10-2 D 10-3 D 10-4 D 10-5 D 10-6 D 10-7 D 10-8 D 10-9 D

MD kD D mD μD nD

Test Duration 0.4 s 4 s 40 s 400 s 1 hr 10 hr 40 days 100 years 10,000,000 years

Test Results and Extrapolations for Rock

4

~3.2 x

~10 x



Permeability and Frac’ing

Sand
0.1 – 1,000 mD Permeability
10 – 30% Porosity

Shale
0.0001 – 0.1 mD Permeability
5 – 15% Porosity

Proppant in Fractures
1 – 10,000 D Permeability
20 - 40% Porosity

• This graphic represents conventional (sand) frac’ing and 
unconventional (shale) frac’ing

• Permeability spans many orders of magnitude

• Frac designs require adjustments driven by rock permeability
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