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Table 1 The physical parameters in tight reservoirs
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Fig. 1 The imbibition instrument diagram for tight reservoirs
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Fig. 2 The pore size distribution in tight reservoirs
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3
Fig. 3 The logdog curves of imbibed volume vs. time
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Fig. 5 Schematic diagram of pore structure in tight

reservoir and conventional reservoir 7
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Abstract  The pores of tight reservoirs are in the micro-nano level and the capillary imbibition plays an impor—
tant role in improving the tight oil and gas production. However due to the complex pore structure of tight reser—
voirs the relationship between the imbibition characteristics and the pore size distribution is still unclear. Tight vol—
canic rocks and shale were selected to conduct experiments and compares them with conventional sandstones. The
pore size distribution and permeability parameters of tight reservoirs were obtained by high pressure mercury intru—
sion test and spontaneous imbibition experiments. The relationship between pore size distribution and imbibition
characteristics was established. The results show that the spontaneous imbibition curve exhibits three-stage charac—
teristics in the doubledogarithmic coordinate: Imbibition stage transition stage and diffusion stage. The imbibition
stage is the main stage and the water flow speed in imbibition stage greatly exceeds the diffusion stage. The ratio of
water volume to total water volume exceeds 90% . The imbibition exponent and diffusion exponent can be used to
characterize the imbibition characteristics. The imbibition exponent and diffusion exponent are closely related to the
pore size distribution characteristics. The imbibition exponent is about 0. 5 which mainly reflects the pore size dis—
tribution characteristics of macropores. The larger imbibition exponent the more macropores. The diffusion expo—
nent is lower than 0. 3 which mainly reflects the pore size distribution of mesopores. The larger the diffusion expo—
nent the more mesopores. This study is helpful to understand the relationship of the imbibition characteristics and
pore size distribution. It is of great significance for exerting the effect of displacement and improving the efficient
production of tight oil and gas.
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