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Abstract: Interfacial tension and wettability are decisive factors for capillary force. Identifying the
effect of surfactants on interfacial tension and wettability can be beneficial in improving the oil imbibition
recovery rate in low permeability reservoirs. In this study, the effects of surfactants on the oil-water inter-
facial tension, surface wettability, capillary pressure and imbibition recovery were investigated through im-
bibition tests, spinning drop and dynamic contact angle methods, with 7 hydrophilic artificial cores with
different permeability. Research results suggest that oil-water interfacial tension decreases significantly as
the mass fraction of surfactant RS-1 increases, and then increases slightly before eventually becoming sta-
ble. The surfactant is highly capable in water wet surface wettability change, and can reduce the capillary
pressure and improve the imbibition recovery. Results indicate that the surfactant is ostensibly capable of
reducing the interfacial tension, especially with mixed surfactants which can achieve better performance
than individual surfactants. Imbibition recovery is negatively correlated with the logarithm of capillary
pressures and interfacial tension.
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Table 1  Physical properties of core samples

. KB/ HE/ BiER/ L E#ﬁﬁ?m
cm cm mD HOFIEE S %
0 6. 00 2.5 4.12 0. 251 65.41
1 6. 10 2.5 5.73 0.255 63.75
2 6. 50 2.5 4.23 0. 264 64. 69
3 5.95 2.5 2.39 0. 253 63.79
4 6. 00 2.5 4.27 0. 254 64.42
5 6.40 2.5 4. 10 0.249 63.22
6 6.15 2.5 3.65 0. 252 63.63
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Fig. 1 Relationship between interfacial tension and mass frac-
tion of the surfactant RS-1
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Fig. 2 Effects of different surfactants on interfacial tension
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Fig. 3 Effects of different surfactants on wetting angle
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Table 2 Effects of surfactants on imbibition recovery

1w Sk )/ BEES/ PR

FIZE A (mN+m™ D) kPa %
1% 19. 450 87. 40 16. 2
27 17. 420 77.15 16.3
3% 19. 440 71. 04 27.1
4% 16. 420 90.79 16.7
5% 0.142 0. 66 17.8
6% 0.073 0.51 18.1
7% 0.320 1.61 17.6
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Fig. 4 Relationship between imbibition recovery and

interfacial tension
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Fig. 5  Relationship between imbibition recovery rate

and capillary pressure
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