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a DTU-BYG, Technical University of Denmark  

Tight Reservoir Development, TR  

This study outlines a approach for relating 
permeability and capillary pressure to specific 
surface and porosity in the clay rich chalk of the 
Lower Cretaceous in the Danish North Sea.  

The low-permeability marly chalk reservoirs Sola 
and Tuxen found in the Danish North Sea are 
challenging to interpret in conventional ways. The 
varying clay content either situated as separating 
layers or mixed within the chalk affects the 
reservoir properties in terms of permeability and 
capillary forces. In this study we use existing 
porosity, Klinkenberg permeability and mercury 
injection capillary data to show how we can 
consistently model the permeability and capillary 
pressure from porosity and specific surface.   

Permeability was modeled from specific surface and 
porosity using Kozeny`s equation (1) for laminar 
flow in a porous medium: 
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where k is the liquid (here approximated according to Klinkenberg) permeability, ϕ is porosity, ρg 
the grain density and Sg the specific surface of the grains with respect to grain mass, and c is 
Kozeny`s constant as estimated from porosity by the model of Mortensen, Engstrom, and Lind 
1998. 

Capillary pressure was modeled from porosity and specific surface using the Laplace equation (2) 
by expressing the capillary radius as a function of porosity, specific surface, and grain density:   
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Where cp is the capillary pressure,γ the interfacial tension, cr the capillary radius, and θ  the 
wetting angle between the liquid and the surface of the capillary.  
Mortensen, Jeanette, Finn Engstrom, and Ida Lind. 1998. “The Relation Among Porosity, Permeability, and Specific Surface of 

Chalk From the Gorm Field, Danish North Sea.”  


