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Abstract 

Wettability has been identified as a significant parameter in the prediction of relative 

permeability. This work is an attempt to identify the best framework for quantification of 

wettability based on crude oil and rock properties. This research has been carried out in 

two parts to look at the effects of crude oil and rock properties separately. Firstly, crude oil 

classification and characterisation systems have been developed based on True Boiling 

Point (TBP) distillation. Thereafter, the link between rock properties and wettability has 

been investigated. A new wettability indicator based on the end-points from relative 

permeability experiments is also proposed. 

 

TBP distillation is a widely used batch distillation process for the characterisation of crude 

oils, traditionally mainly for marketing and refining purposes. The shape of these curves is 

dependant on the volatility of components in a given crude oil. As such, these curves give a 

“footprint” of the composition of crude oils. A new method of characterising crude oils 

based on the shape of TBP distillation curves is proposed.  A gamma distribution is used to 

characterise the TBP distillation curve, and the parameters of the fitted distribution are 

used as characterisation parameters. The proposed method has been found to describe 

experimental data very well with two parameters, and as such offers a practical approach in 

terms of classifying crude oils. Ranges of values for the characterisation parameters for 

different types of crude oil have been identified for a large set of TBP data. The 

characterisation parameters can be correlated with a number of crude oil properties. As an 

alternative, it is shown how crude oil cut fractions may be classified with the aid of a 

ternary diagram, and the link between this approach and the characterisation parameters 

introduced above is demonstrated. 

 

Wettability of oil reservoirs is governed by the interaction of rock surfaces with reservoir 

oil and brine. The impact of mineralogical factors on wettability for a data set from the 

Bonaparte basin, offshore Australia has been considered. The USBM index and Amott-

Harvey index are two widely used measures of wettability. The ratio of relative 

permeability oil and water end point, and crossing point of relative permeability curves 

have also been recognised as indicators of wettability. The link between relative 

permeability end points and wettability has been investigated, and a scaled ratio that better 

quantifies wettability has been proposed 
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