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Abstract A procedure is presented for measuring the 
drainage liquid-liquid capillary pressure curves by the 
diaphragm method. The customary ceramic porous plate is 
replaced by a thin micropore membrane that significantly 
reduces measurement time. 

A coreholder with a rubber sleeve allows far confining 
pressure on the core and is used with a refined oil-brine 
system at ambient conditions. Eight drainage capillary 
pressure curves have been measured by the membrane 
method on Berea sandstone cores with different 
permeabilily's. For two of the core samples, the curves 
were also recorded by the traditional ceramic plate 
method. There is good agreement between the results of the 
micropore membrane and the ceramic plate methods. 

The main advantage of the new method is the reduction 
in equilibration time. Plots of produced volumes following 
a step increase in differential pressure exhibit a 
considerable decrease in equilibration time when the 
micropore filter is used. The time ratio between Ihe two 
methods is typically a factor of 10. A drainage capillary 
pressure curve measured by the micropore membrane 
method with e.g. seven data points may take approximately 
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ten days, compared with about 3 months for the ceramic 
disk method. 

INTRODUCTION 

One of the most popular methods for measuring the capillary 
pressure curve is the diaphragm method with a ceramic disk 
acting as a diaphragm. In a capillary drainage experiment, the 
ceramic disk conducts flow of the wetting phase while the 
nonwetting phase is repelled as long as the capillary pressure 
is below the entry pressure of the disk. For incrementally 
higher pressure, a droplet of the nonwetting phase will 
penetrate into the disk, at the largest pore entry. If the 
poresize distribution of the disk is fairly uniform, as soon as 
the nonwetting phase is  inside the disk, it will shortly be at 
the other side, and the experiment has to be terminated. The 
impediment of the nonwetting phase is therefore not related 
to the thickness of the disk but depends on the porethroat 
morphology at its inlet face. The thickness of the disk just 
contributes to the flow resistance of the wetting phase and 
in this case has no effecl on the phase separation. 

To measure the capillary pressure curve, the pressure of 
the nonwetting phase surrounding the core is increased 
stepwise. At each step, capillary pressure equilibrium has to 
be reached before a reading is made of the produced volume of 
wetting fluid. This fluid has to flow through the core and the 
porous disk while the differential pressure in the wetting 
fluid is graciually reduced to zero. If the porous disk is thick, 
the equilibration time may be controlled by the disk, not by 
the core itself. 

To reduce the rather impractical measurement time of 
several weeks for a capillary pressure curve, it would seem 


