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A B S T R A C T 

Currently, carbonate rocks account for more than half of the world's hydrocarbon reserves. However, this 

particular type of rock has a number of features that make it a complex challenge for characterization and 

management of an oil field. The challenges related to production from carbonates have, as a key factor, 

the fact that 80% to 90% of them present oil or neutral wettabilities, leading at the end to a low oil 

recovery factor (RF). This paper presents the recent advances in nuclear magnetic resonance (NMR) to 

quantify and characterize carbonates wettability and how much the information derived from this tool can 

be used in the quantification of success of advanced enhanced oil recovery methods in such rocks.© 2016 

xxxxxxxx. Hosting by Elsevier B.V. All rights reserved. 

 

 

1. Introduction 

 The behaviour of carbonates rocks has received 

much attention in the last years. The reason is that nearly 50% of the 

world’s known resources are located in carbonates, and the average oil 

recovery worldwide in such rocks is far less than 30% (Strand et al., 

2006). In contrast to sandstones reservoirs, literature data indicates that 

about 80% to 90% of the world’s carbonate reservoirs show a negative 

capillary pressure, i.e., they are preferentially oil-wet, and it is one of the 

main reasons why carbonates present such low oil recovery factors.  

In a porous medium containing two or more immiscible fluids, 

wettability is a measure of the preferential tendency of one of the fluids to 

wet (spread or adhere to) the rock surface. In practice, the full range of 

wettability, from strongly water-wet to strongly oil-wet, may occur 

depending on the oil/brine interactions with the rock surface. Thus, oil-

wet rocks (as most carbonates) have greater affinity to oil than to water 

allowing oil to occupy the smaller pores and coat the majority of the 

surface.  

Currently, there is no direct method to measure the wettability 

in the reservoir. Preserve the original condition of wettability of a core 

sample is almost impossible due to several factors, such as drilling fluids 

contamination and differences between pressure and temperature at 

reservoir and at surface conditions. All those factors can change the in situ 

wettability. 

The most common practice in the oil industry to measure the 

wettability of a particular section of the reservoir is to remove a core 

sample, clean it, restore the conditions of wettability in-situ and apply a 

quantitative measurement method. This standard industry method is time 

consuming and expensive. Due to these challenges, it would be 

advantageous to develop a faster and less expensive method. Recent 

works published has indicated that the NMR measurements can provide a 
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