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This study is to infer the wetting status of a realistic rock based on measured contact angles (CAs) in a Ben-
theimer sandstone after one drainage-imbibition cycle in a scCO2 flooding experiment. Much research indi-
cated that the wettability of natural rocks was heterogeneous. The heterogeneous wettability of natural rocks
was usually assumed to be either mixed wettability or fractional wettability. In this study, a new fractional
wettability model with wide-spectrum wettability will be proposed to represent the wetting status of a natu-
ral rock which assumes the wettability of rock surface is continuously distributed and covers a much larger
range of wettability, measured as CA, in this study. Based on the measured CAs, a Kriging method will be
used to reconstruct the wetting status of the Bentheimer sandstone used in the scCO2 flooding experiment.
To evaluate the reliability of the reconstructed wetting status, a hybrid CPU/GPU parallel computing acceler-
ated LBM algorithm will be used to simulate the scCO2flooding process. The distribution of brine and scCO2
will be compared. The flooding curve, relative permeability curve and capillary pressure curve of the rock
sample with reconstructed wetting status will also be investigated. This new wettability model is expected to
be closer to the actual wetting conditions of a given rock sample.
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