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Lower limits of pore throat radius, porosity and permeability

for tight oil accumulations in the Chang7 Member, Ordos Basin
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Abstract : Tight sandstone reservoirs were found widespread in the seventh member of Yanchang Formation ( Chang7)
in the central Ordos Basin. The lower limit of reservoir porosity and permeability during the accumulation period was
critical for hydrocarbon enrichment. We studied these physical properties and microscopic pore throat characteristics of
tight sandstones with permeability <0.3x107um” and porosity < 12% by means of constant-rate mercury injection and
Nano-CT scan. The average pore radius is 160 pum, and the throat radius is < 0.55 pm, average 0.33 pm. We analyzed
the pressure differential between source rocks and reservoirs, the physical properties of crude oils, and fluid character-
istics. Oil and gas displacement simulations in tight gas reservoirs and minimum flow pore throat radius method showed
that the Chang7 tight reservoirs in the study area had a minimum pore throat radius of 14 nm, porosity of 4.2%, and
permeability of 0.02x107 pum’® during hydrocarbon enrichment period. To form large tight oil reservoirs with an oil
saturation > 40%, the lower limits for pore throat radius, porosity and permeability should be 0.12 wm, 7.3% and
0.07x107° um’, respectively.
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Table 1 Experiment results of constant rate mercury penetration for
tight sandstones in Chang7 member of the Yanchang Formation, Ordos Basin
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Fig.1 Distribution curves of pore radius (a) and throat radius (b) for

tight sandstones in Chang7 member of the Yanchang Formation, the Ordos Basin
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Fig.2 Nano-CT scan three-dimensional model of the
structure for tight sandstones in Chang7 member of

the Yanchang Formation, Ordos Basin
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Fig.3 Model of relationship between rock surface
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Fig.4 Relationship between rock surface water film thickness
and throat radius under different formation pressure
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Gy W, KE R BER, LBRE/, FHFLGR
m cm em 1073 um? % 242/ m
B486 1938.80 2.50 3.44 0.163 11.38 0.080 6
H136 252455 2.60 3.40 0.271 11.22 0.163 3
N27 1651.60 2.55 3.02 0.096 10.68 0.014 2
147 243587 2.61 3.42 0.299 10.68 0.120 3
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