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A New Reservoir Wettability Characterization Method for Fracturing Fluid Performance
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Abstract Unconventional reservoirs have characteristics of complex pore geometry, high heterogeneity and low permeability. The
wetting behavior between the fluid and solid is the dominant factor that controlling the static and dynamic fluid displacements, which
is of great crucial for evaluating the fracturing fluid performance, enhancing the oil recovery during the fracturing fluid imbibition,
and optimizing the fracturing fluid formulation. In this paper, we propose a new in-situ wettability characterization method based on
the Gauss-Bonnet theorem and 3D micro-computed tomography experiments. In addition, we systematically analyze the effect of
complex wetting condition on fracturing fluid performance during the imbibition process of fracturing fluids by applying digital rock
technology and lattice-Boltzmann method simulations. It is elucidated that the wettability characterization method by the topological
principles is more accurate than in-situ microscopic contact angles, of which accuracy is higher than 95%. It is also capable of

characterizing the wettability that is influenced by different wetting characteristics. Simultaneously, the tight oil recovery in the

HEeWE: EXAAMFEES “ETHRITFNE T wm s R EEVET R (42102149) , xw o AR ££
A “THERIAFNESRAE Z REEENEAR” (3222038), FEAEREAMF Y SHEFTEL “HF @ EHEREHE
EHLIEH R (2462021BIRCO04 ) BE 4 B .

FE—EEEN: WEH, P, W4, 19254, BV TRAFEFERREAFE WM IRE Y, AENFHAH
Fr R M5, ®iE: 18554677377; E-mail: chenhao.sun@cup.edu.cn


https://doi.org/10.12358/j.issn.1001-5620.2023.01.000
https://doi.org/10.12358/j.issn.1001-5620.2023.01.000

2 O+ R

7 R 2023 F 3 A

homogeneous water-wet reservoir is 33.8% higher than that of mixed-wet reservoirs, which leads to a better performance of

fracturing fluid. The initial condition of reservoir is commonly mixed-wet. Therefore, the formulation of fracturing fluid needs to be

optimized to reduce the rock wettability and enhance tight oil recovery.
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