
Baldeo Singh 
Unocal Corporation, Brea, California 

1991 SCA Conference Paper Number 91 10 

EFFECT OF PRESSURE ON WETTABILITY RESTORATION AND 
CRUDE CHARACTERIZATION USING INFRA-RED SPECTROMETRY 

ABSTRACT: 

Experiments were conducted to investigate the role of pressure on the process of wettability 
restoration. Cores from two North Sea fields were used for investigation. It is found that pressure 
has significant effect on the wettability restoration. Restoration of cores at pressures lower than 
the reservoir pressure resulted in cores which were more oil-wet. The wettability measurements 
were made using Amott method. 

This paper also summarizes the proper care in handling the core as well as the oil being used. 
Drying of the core is probably the single most important factor that can damage the core 
permanently. And the oil oxidation by exposure to air can lead to forming chemicals that can alter 
the wettability of the core. The oil oxidation processes is simulated in the laboratory. 
Characterization of the oil using infra-red spectrometry is found to be better than the usual acid 
number approach. 

It is recommended that the cores should be properly preserved and fresh un-oxidized crude should 
be used for tests where measurements at core native-state are desired. 

INTRODUCTION: 

In the process of coring and core retrieval, the cores often get contaminated. Many factors may 
be responsible for this alteration of basic properties, including (a) core contamination by drilling 
mud (b) precipitation of asphaltenes from the oil as the core is brought to the surface and (c) 
exposure of the core to ambient air after core retrieval. These changes may alter the rock 
wettability substantially and may render the core useless for special core analysis purposes. 

If the cores are not fresh, preserved samples, the wettability of these cores should be restored in 
the laboratory to the native-state (in situ) wettability prior to conducting any special core analysis 
(S CAL) . 

Most rocks, in their natural state, prior to migration of oil were water-wet. There are some 
exceptions where the rock contains coal or sulfites etc., which are oil-wet substances in their natural 
state. However, after oil migration, the equilibration and diagenisis process is primarily responsible 
for altering the rock wettability from water-wet to mixed-wet or oil-wet. According to Archer et alrll, 
more than 50% of the reservoirs may be either mixed-wet or oil-wet. 

For wettability restoration, attempt is made to simulate the above process in the laboratory. Two 
important steps in the process of wettability restoration are (a) cleaning the core and (b) then aging 
it to the native-state wettability after restoring the water and oil saturations to the initial state. The 
purpose of core cleaning is to clean the cores to a water-wet state as they were prior to migration 
of oil. After cleaning, the core is saturated with water and oil and then aged to simulate the 
diagenisis process. 
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