
1991 SCA Conference Paper Number 9106 

EFFECT O F  THE SPREADING COEFFICIENT O N  GAS/OIL CAPILLARY 
PRESSURE CURVES IN PRESENCE OF CONNATE WATER 

Franqois KALAYD JIAN and Mireille TIXIER, Institut Franqais du Pktrole, 

B.P. 311, 92506 Rueil-Malmaison Cedex, France. 

Abstract. This paper presents measurements of gas/oil capillary pressure curves in the presence 
of connate water by a centrifuge met hod for both positive and negative spreading coefficients. 
Comparison between these two cases shows two effects: 

1. The residual oil saturation is found to be higher in the case of a negative spreading coefficient 
than in the case of a positive one, 

2. Except for low oil saturation values, the capillary pressure is found to be higher in the case 
of a positive spreading coefficient than in the case of a negative one. 

An interpretation is given based on experiments performed in network models. It leads to recom- 
mendations for performing adequate laboratory tests. 

1. INTRODUCTION 

In the standard approach of three-phase flow in porous media (Stone, 1970, 1973), attention is 
never paid to the interactions between fluid phases. Fluidlfluid interactions can be taken into 
account through the spreading coefficient S defined, for a strongly waterwet core, as the balance 
of the three interfacial tensions between oil (o), water (w) and gas (g) which are to be taken into 
account: yo,, yo, and r,,, e.g. S = y,, - (7," + 7,). This coefficient represents the force exerted 
on the triple line (gas/oil/water) to stretch an oil lens on a water substrate in presence of gas 
(Figure 1). 

This spreading coefficient will, of course, rule the mechanisms of displacement through the drainage 
of oil films and consequently affect the flow parameters such as the relative permeabilities. For the 
drainage capillary pressure, the effect of the spreading coefficient is still more obvious since, as we 
will show, the capillary pressure is directly related to this coefficient through the apparent contact 

S angle 0 by cos(8) = 1 + -. 
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As the notion of spreading of oil on water does not appear in two phase flow, it seems a priori 
impossible to infer the three-phase parameters from two-phase ones. 
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