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Main controlling factors of imbibition oil recovery
technology in low—permeability reservoirs
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Abstract: The imbibition oil recovery uses the capillary pressure of low—permeability reservoirs to enhance the oil-water
displacement between matrices and fractures, thereby effectively improving the recovery factor. At present, there is a lack
of systematic studies on the basic laws of imbibition oil recovery, and its main controlling factors are not clear. A high—tem-
perature and high—pressure imbibition instrument was adopted, with the imbibition recovery factor as an indicator, to sys-
tematically evaluate the influence of seven parameters of three types, including reservoir characteristics, fluid properties,
and boundary conditions, on the spontaneous imbibition of cores. The weight of each influencing factor was analyzed by
grey relational analysis. The results show that the imbibition recovery of low—permeability reservoirs decreases with the in-
crease in core permeability and length. Lower oil-water interfacial tension and stronger hydrophilicity of rock surfaces lead
to a higher imbibition recovery. A higher temperature results in lower viscosity of crude oil and stronger imbibition effect,
with the imbibition recovery on the increase. The imbibition recovery of cores open at both ends is higher than that of cores
open on the side. More fractures bring about a higher imbibition recovery. The weight of each influencing factor in descend-
ing order is rock wettability, oil-water interfacial tension, number of fractures, reservoir temperature , end—face opening po-
sition, core permeability, and core length. Among them, oil-water interfacial tension, rock wettability, and number of frac-

tures are the main controlling factors of imbibition oil recovery as their correlations with imbibition recovery are all above

0.95.
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Fig.1  Curves of imbibition recovery under
different permeability
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Tablel Basic physical parameters of cores

Gy RWBEF/mD FLBRIE /% AL/
s-1 31.28 15.65 3.014
52 3.39 13.87 1.657
53 0.36 12.71 0.835
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with different core lengths
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Fig.4 Curves of imbibition recovery factor under
different boundary conditions

2.5 HAKSFEEKA

B il 5 A A [\ 5T £ 43 210 OP—10 2 a1 157
T, B i K B T 5K T XK B3 A O R ICR 1 5%
M), 255 (3R 2) R W . BEE WK AL 5K 1980/, 5
FRMCRIE K, K BT 5K Ty 35 R 3 I P T R
B MR — & S KB R T, 2 R K
PR 3K S AR ] 5 0 ii i 48 s IR R AR BE
o HL 5 Fam ik /N LR

R2 EKBRERAEBRR R

Table2 Influence of oil-water interfacial tension
on imbibition recovery
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Table3  Influence of wettability on imbibition recovery

HO RBE KE SLBEY S BWCR
Y5 K /mD cm % R 1%
h-1 3.77 5.042 1356 B#sEK 32.3
h-2 3.04 5.036 1236 #93EK 25.7
h-3 3.61 5.051 12.89 i 16.8
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