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Summary 
 

We observed the redistribution of  the oil phase  in  the pore space of  the rock  in  real‐time  in water‐wet and 

mixed‐wet (by ageing in crude oil) carbonate samples. During the imbibition of the water phase both, pore filling 

events with connection to the surrounding brine as well as snap‐off events connected through water films only 

were detected. The distribution of  the oil  in different pore sizes as well as  the different event types help to 

identify the wettability state of the system and understand how pore scale processes lead to the oil production 

at the larger scale. 
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Introduction 

Amott tests are well-established macroscopic spontaneous imbibition tests to investigate wettability of 

oil-saturated rock plugs. In this test, the cumulative volume of produced oil versus time is used as a 

qualitative indicator for the macroscopic wettability of the sample (Amott, 1956). However, as 

wettability finds its origin on smaller length scales (Hirasaki, 1991), pore-scale processes and the 

pore-scale fluid distribution may give better insights into the wettability of an oil/brine/rock-system. 

This study, we have used X-ray micro-CT imaging at two different spatio-temporal scales, aimed at 

linking the macroscopically observed oil production to underlying pore-scale processes. 

Methods 

We used novel core holders to visualize the pore-scale fluid distribution during Amott tests. In order 

to verify consistency across length scales, we performed experiments on two different sample sizes of 

a carbonate rock (Ketton). One core holder was designed for mini-plugs (diameter: 4 mm, length: 20 

mm) to capture dynamic processes during spontaneous imbibition by fast imaging (15 s/scan, voxel

size: 13 µm) with the EMCT scanner (Bultreys et al., 2016; Dierick et al., 2014; www.ugct.ugent.be)

from the Centre for X-ray Tomography of the Ghent University (UGCT). The other core holder was

used for standard-size SCAL plugs (diameter: 3.8 cm, length: 5 cm) imaged with HECTOR (Higher

Energy CT Optimized for Research, UGCT) micro-CT scanner (100 min/scan, voxel-size: 13 µm).

The samples were saturated with brine and desaturated with decane (water-wet) or crude (mixed-wet

by aging) in advance.

Conclusions 

Two event types are dominant during spontaneous imbibition: pore filling events with connection to 

the surrounding brine and snap-off events connected through water films only. The distribution of the 

oil in different pore sizes as well as different event types help to identify the wettability state of the 

system and understand how pore-scale processes lead to the oil production at the larger scale. 
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