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Abstract: The spontaneous imbibition in porous media, as one of frontier subjects in percolation studies of fractured reser-
voirs, has been investigated in the development of tight oil reservoirs via water-flood huff and puff process. It has indicated
that, based on the current research, water imbibition mainly depends on the relative contribution of capillary and gravity
forces, which are dominated by different regimes in different fluid systems. In this study, based on the NMR analysis meth-
od, the imbibition experiments of Chang7 tight oil cores were carried out, and the experimental data were analyzed with fully
understanding the pore-throat structures and accurate oil/water saturation from the NMR analysis. The experimental results
show that the final oil recovery is closely related to the inverse Bond number in static imbibition experiments. The ultimate oil
recovery of Chang7 tight oil cores is 30% —-35% , and the critical inverse Bond number required to achieve the maximum oil
recovery is about 1. In comparison of the static imbibition and dynamic displacement experiments, the results show that the
smaller of the dynamic displacement rate, the lower of the oil recovery in the large pore-throat regions, while the distribution
of oil and water saturation is basically the same in small pore-throat regions. The experimental study on the water imbibition

of Chang7 tight oil cores in Erdos Basin can provide useful guidelines for improved oil recovery via applying the water-flood
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huff and puff technique in tight and fractured oil reservoirs.

Keywords : tight oil reservoir; NMR analysis; spontaneous imbibition; water-flood huff and puff; percolation mechanism
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Fig.1 Sketch map imbibition apparatus
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Table 1 Properties of experimental cores for

static imbibition
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dynamic displacement
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