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Abstract Determination of the true capillary pressure vs. 
saturation curve by the centrifuge method has been and still 
is object of several studies. This problem was first solved with 
mathematical algorithms whose solutions are derived using 
some assumptions and approximations which are not always 
correct. The new approach, described in this paper, enables 
the analyst to obtain hard saturation data directly from 
centrifuge experiments. The advantage of this technique is that 
saturation data have not to be corrected by complex 
mathematical equations. The new idea is to avoid having an 
average saturation, which is affected by the end effect in the 
sample. The far end of the centrifuged sample is equipped 
with a porous end-piece whose capillary contact with lhe rock 
sample is ensured by a layer of cellulose fibre. The whole 
assembly is then lreated as a unique sample undergoing the 
very same activities as standard samples. The validation of 
this technique is demonslrated by the comparison of the 
capillary pressure curve of samples in capillary contact with 
the end-piece with thal obtained through the application of the 
most recent mathematical formulae. This technique is 
supported also by comparison with the experimental capillary 
pressure curve of the inlet piece obtained subdividing the 
samples in several pieces. 

Some experimental results of oil-brine and air-brine 
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drainage on Sandstone sampIes having different 
permeabilities are presented together with an analytical 
discussion of the results. 

INTRODUCTION 

The saturation - capillary pressure curve (the pressure difference 
between the non-wetting and the wetting fluids), that is the 
relationship between fluid saturation at any point in a porous 
rock and the corresponding capillary pressure, is a very 
important correlation for the determination of the initial fluids 
saturation dislribulion (gas, oil and brine) in a reservoir. 

Among the different laboratory techniques (Omoregie, 1988), 
the cenlrifuge method is one of the most used being rapid and 
as accurate as the other methods. 

In centrifuge experiments a problem of data interpretation 
arises because, once equilibrium is reached at each fixed speed, 
the average and not the local fluids saturation in the core is 
measured. 

In a spinning sample, in facl, at each constant speed, fluid 
saturation is not constant, but varies along the sample length 
due to the presence of a pressure gradienl induced by the 
artificial gravitational field resulting from the rotation and varying 
with the radius. 

Focusing on drainage experiments, assuming the boundary 
condition P,=O at r=R2, from the equation of hydrostatic 
equilibrium in each phase, at each location along the sample, 
the capillary pressure value is calculated using the lollowing 
equalion: 

The capillary pressure at the inner radius of rotation of the 
sample is obtained replacing r by R,. So, at each fixed speed, 
P,(r) r P,(R,) for R, I r 5 R,. 

For example, in the case of an air-brine drainage the capillary 
pressure trend along the sample length is plotted in Figure 1 


