31 Hol WO oM o5 Ok k% Vol.31, No.6
20244 11 H Petroleum Geology and Recovery Efficiency Nov.2024

51 A& H T, AN, 5K, 25 . SUAIR-CO, . CH,L N IRG W) SRS 9 70 123h J1 A BBt [0, il U B SR 1R, 2024, 31
(6):109-117.

ZHOU Yu, SUN Qian, ZHANG Na, et al.Molecular dynamics simulations of interfacial properties of shale 0il-CO,, CH,, N, mix-
tures[ J].Petroleum Geology and Recovery Efficiency,2024,31(6):109-117.

&il-CO,. CH,. N,ig & ¥ R E Ay
5 F R N1 F AR

Ji g, sz, WL XD AR s AR AP ERAR
CORCERHR T2 REVR-ABE , )1 AT 610059)

FEEE ST 5K g IR R R e AR TR A A SO AR TR G R EE S i /MR RN SO R BOR I S
BEXT BUEHM Y 322 IE 8 (Cy) L 3 3 73 1A e WFFE 1 4l CO, FIRA3 AR (CO, . CH, \N,) 5 C, iy B 7k g K Ft
T OWLARE U AR AR, 02 R8Tl e g RV UL 3 A A I R 3R SR TS AR B 2 45 SRR, B UM D g3 R, Uk
5 CR G RERERG I, ST EERE DR B2 AF X R B 25 GOWURFAE B 588, S B0 A 5K 7 B /N o ST 5K g B I S AR []
3 DX ] 35 B0 AR A 2 A A« AR TR Al B8 vy, TR K g ) 5 7 ey i B2 e gy, T K g ST BOR . AR T 4L CO,
CH, N, B I 2388 IR 45 A5 1R 198 SR T 5 7, G o N X 3 =0 A TR K 7 498 52 ) B 5 [ B CHL AR N 2 (7 3l <7 T
JEE REOGH U0 B AR O AR D55 o £ = I CO,+CH+N,/Cy IR Z i, CO, I A W B fie R, CHL IR Z N fie/INGIERA T 3 Rk
i AAR AR 5 2 55 CO,>CH >N, o AT, B A {4 22 RHGH W R4 240K T 0, 18 BB, SR TRT oK 1 B T g 9388 R RS
R 35 A I R B A — 2

SRSREAA < Il I TR ST 5 2053 72 5 BROUUARS R 5 S0 T V2 L 5 R A s

X EHS:1009-9603(2024)06-0109-09 DOI: 10.13673/j.pgre.202308030
hE 43S TE311 T ERERIRAD : A

Molecular dynamics simulations of interfacial properties of
shale 0il-CO,, CH,, N, mixtures

ZHOU Yu, SUN Qian,ZHANG Na, LIU Wei, GUO Lingkong, TANG Zhihao,FU Shuoran
(College of Energy, Chengdu University of Technology, Chengdu City, Sichuan Province, 610059, China)

Abstract: Oil-gas interfacial tension is an important parameter for analyzing the mixing degree of oil and gas phases and influenc-
ing the minimum mixing pressure of oil and gas and the development effect of gas injection during gas flooding for enhanced oil re-
covery. Aiming at n-octane (C,), which is the main component of shale oil, the changing rules of interfacial tension and interfacial
microscopic characteristics of pure CO, and mixed gases (CO,, CH,, N,) with n-octane were investigated by molecular dynamics
simulation. Additionally, the effects of external factors such as temperature, pressure, and gas components on interfacial character-
istics were also taken into account. The results show that with the increase in gas-phase pressure, the mixing degree of gas and n-
octane increases, and the microscopic features such as interfacial thickness, roughness, and relative adsorption are enhanced, re-
sulting in a gradual decrease in the interfacial tension between the oil and gas. The interfacial tension shows opposite trends with
temperature in different pressure intervals. The interfacial tension declines as the temperature rises in low pressure intervals. While

the interfacial tension grows as the temperature rises in high pressure intervals. Compared with pure CO,, the addition of CH, and
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N, increases the interfacial tension between the mixed gases and the oil, of which N, has a greater effect on the oil-gas interfacial

tension. At the same time, CH, and N, weaken the microscopic features such as the oil-gas interfacial thickness and relative adsorp-

tion. The relative adsorption of CO, is the largest, followed by CH, and the smallest N, in the ternary CO,+CH,+N,/C; system,

which proves that the interactions between the three gases and the oil are from the strong to the weak, i.e., CO,>CH,>N,. In addi-

tion, the relative adsorption of all the systems is greater than zero. As the adsorption is larger, the interfacial tension decreases faster

with the increasing pressure, which is in agreement with Gibbs’ adsorption theory.

Key words: oil-gas interfacial tension; molecular dynamics; microscopic characteristic ; interfacial thickness;relative adsorption
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