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Interaction of the CO,-o0il system and displacement mechanisms during
CO, flooding
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Abstract CO, flooding is a dynamic process. In order to analyze the interaction and phase behavior of the CO,-oil system and
component variation of liquid and gas during CO, flooding, swelling/extraction tests and interfacial tension tests were conducted.
The solubility of CO, in crude oil, the oil swelling factor and the interfacial tension between CO, and oil was investigated. The
dynamic mass-transfer efficiency of the CO,-oil system in porous media was further clarified through coreflood tests. Results
revealed that when the operation pressure is less than minimum extraction pressure, the CO, could only extract a small amount
of light components and dissolve in the crude oil to expand the oil so that gas channeling and viscous fingering is easy to occur
because of an obvious gas-liquid interface. On the other hand, CO, miscible flooding could cause a large amount of medium
and heavy components to remain in the reservoir, which will create great difficulties for the subsequent EOR measures. CO,
near-miscible flooding can displace more than two-thirds of the asphaltene in the crude oil, which could prevent asphaltene from
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plugging pores and throats of the reservoir. Therefore, CO2 near-miscible flooding is a reliable EOR technique.
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Table 1 Properties of crude oils A, B, C

Jith A B C
JEE /R JBt i /(g/mol) 187.0 218.6 343.5
R /(g/em?) 0.816 0.850 0.938
TR /°C 61 47 28
MR RN E /mPass 3.6 5.1 104.7

WiTT & & /wt% 0.74 1.4 5.1




T CO, i P A B8 (b S B LB S BB 5 71

Znh R TAEE S 40 MPa, fiei TAEIRE 150 C, & 122 LHin

80 em?®, SR HLRETEFE A Ak 1 T W0 22 PN (04 it A1 () BEEEIRARIEE H 61 C ;
CO,, HHFTMES. () F A7 B TE Ve rT L2 FAH SC 48 2k, R CO, X
25

20r -
I B =iin
B misic

BERD U %

C

Co c
JEW:EA

15

1 FRAS S HE

Fig. 1 Compositional analysis of the crude oil samples under atmospheric pressure at the temperature 7 =21 °C
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Fig. 2 Schematic diagram of the experimental setups used for CO, solubility and oil swelling factor measurements under

various equilibrium pressures
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Table 2 The basic parameters of the cores
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Fig. 3 Schematic diagram of the experimental setups used for measuring the equilibrium IFT for crude 0il-CO, system under

various equilibrium pressures
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Fig. 4 Schematic diagram of the high-pressure CO, coreflood apparatus
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Fig. 5 CO, solubility in the crude oil sample A and oil swelling factors at various equilibrium pressures at the temperature of
T=61°C
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Table 3 Compositional analysis of the crude oil samples under

atmospheric pressure at the temperature 7= 21 °C (mol%)

JEHZ 5y A B C
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Fig. 6 CO, solubility in different crude oil samples under various equilibrium pressures at the temperature of 7= 61 °C
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Fig. 7 Oil swelling factors of different crude oil samples under various equilibrium pressures at the temperature of 7=61 °C
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Fig. 8 CO, solubilities in different crude oil samples under various equilibrium pressures at the temperature of 7= 50 °C. 61 °C
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Fig. 9 Oil swelling factors of crude oil A under various equilibrium pressures at the temperatures of 7=50 °C. 61 °C and 70 °C
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Fig. 10 The interfacial tension of the CO,—crude oil A system under different equilibrium pressures at the temperature of 61 °C
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Fig. 11 The interfacial tension of the CO,—crude oil C system under different equilibrium pressures at the temperature of 61 °C
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