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Difference in effects of wettability of ultra—low and medium-high
permeability cores on waterflooding characteristics
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Abstract: In this paper, two kinds of synthetic cores with a wettability index (WI) in the range of—0.7-0.7 are comparative-
ly used to explore the main difference in the influence of wettability on waterflooding characteristics of ultra—low permeability
and medium—-high permeability cores. The results reveal that for the homogeneous cores with ultra-low and medium—high
permeability, the influence trend of wettability on waterflooding characteristics is similar. Specifically, stronger lipophilicity
and hydrophilicity of cores (more deviated from the medium wettability ) are accompanied by the faster breakthrough of wa-
terflooding front, a higher rising rate of average water cut, a higher waterflooding equilibrium pressure gradient, and lower
water—free oil displacement efficiency and ultimate oil displacement efficiency. The difference is reflected in the magnitude
of the influence of the characteristic parameter values. Compared with the medium-high permeability cores, the ultra—low
permeability cores are much more susceptible to the influence of the wettability index on aspects including the rising rate of
average water cut, equilibrium pressure gradient, and ultimate oil displacement efficiency. The waterflooding characteris-
tics of ultra—low permeability reservoirs are more sensitive to wettability compared with those of medium—high permeability
reservoirs. The transition of wettability from oil-wet to medium—wet in ultra—low permeability reservoirs has much greater

technical potential for improving oil displacement efficiency than that in medium=high permeability reservoirs.
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Tablel Basic core parameters

HLY S KB /em BIEH/mD bLERLE =54
1# 6.38 202.5 0.7
24 6.31 201.5 0.1
34 6.33 204 -0.7
44 6.34 198.8 -0.4
54 6.35 202.4 0.4
64 6.34 2.01 0.7
T# 6.31 2.03 0.1
84 6.48 2.05 -0.7
o 6.38 2.05 -0.4

104 6.41 1.96 0.4
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Fig.1  Devices for waterflooding experiment

2 FERE RS

2.1 AREGEEENSKFERZMAESR
T K SRS B ARAT 3 Ah I IR AR R RS B



-96- moR M R

5 X Ik % 202243 A

HE I I8 D B KR H BT 2 AT LU H 5 K R B
HEARE M E LI E TRE. RS
175 55 T R B O AR A X 5 K R 5 e Y 22
S5 S KR AR SEHY 3 AN FRAEE R 23 - — & RAE
ZK IR 3o o R K R TR RS AP 2 5 K T
AR5 IR RAE K BRI 25 S M 1 J5E R 1 7K 3R i 2 5%
BB A 5 =R AR o 5 7K S R A ) g %

KIEAGE ,
100
80
——WI=-0.7

= 60k ——WI=0.1
3 ——W=0.7
RS
41 40

20

1 1 1 1 1 1 J
0 02 04 06 08 1.0 1.2 1.4
HEANE/PV
a—3 & F N2 mD
100 -
80 |
—— WI=-0.7

= 60t —— WI=0.1
) —— W1=0.7
%
i 40

20+

1 1 1 1 J
0 0.5 1.0 1.5 2.0 25
ENE/PV

b—i21% # 59200 mD
E2 AEEZEEECSKEREINENTN
Fig.2  Variation of water cut of cores with different
wettability with injection volume
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Fig.3 Effect of wettability on rising rate of average water cut
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Fig.4 Influence of wettability on breakthrough injection
volume of waterflooding front
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Table2 Peak waterflooding pressure gradient and equilibrium

waterflooding pressure gradient of cores
with different wettability
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(MPascm™) (MPascm™)
1# 202.5 0.7 0.0116 0.009 5
24 201.5 0.1 0.012 56 0.009 1
34 204 -0.7 0.0153 0.011 4
6# 2.01 0.7 0.624 6 0.467
T# 2.03 0.1 0.648 0.417
8# 2.05 -0.7 0.654 1 0.5412
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