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quartz and oil phase
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-k

Energy of the system when water wet the surface of

AR AE ML

-3631.19 -19 061.75 15 482.50 51.94
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Fig. 3 Relative concentration curve of water molecular on perpendicular to the surface of the quartz and oil phase
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Table 2 Adsorption energy of surfactant molecules/ions on the

surface of quartz

WM R R AR RS R

WEZ B ¢ %

RUEER o wiem ek T L
OHSB -599 744. 65 136.53 -600 738.24 857.07
OoP-10 -598 701. 60 944. 65 -600 738.24 1091.99
12-4-12 -601 320.76 551.64 -600 738.24 -1 134.16

SDBS -597 538.33 101.70 -600 738.24 3 098.21
RH -2DA —-600 880. 60 -84.42 -600 738.24 -57.94

R 3 RENEVER T B FIEHAIRIEARE 7 (k) - mol ")
Table 3  Adsorption energy of surfactant molecules/ions on the

surface of oil phase

P Wﬁiﬁ% EIIRC | I%Kﬁ?ﬁﬁ&% W
HLE RE T BB HYBER

OHSB 15411.29 14.46 15 482.50 -85.67

OP-10 16 168.38 808.36 15482.50  -122.48

12-4-12 16 001.46 590.36 15 482.50 -71.39

SDBS 15 593.59 158.52 15 482.50 -47.43

RH-2DA  15251.70 -139.81 15 482.50 -90.99

i1 2% 2 Fros W R RE A5 SR AT 2,12 -4 - 12 Al
RH - 2DA ¢ A7 53 i (4 W B BE 0 £ B, OHSB ,OP - 10
1 SDBS 1A 92 [ 1) W g IEAE, /W] 12 -4 - 12
F1 RH —2DA 1] LA 3 & 1) W B 76 A7 92 R 10T, 177 OHSB |
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Table 4 Interface formation energy of surfactants at the oil/water

interfaces
Reagent E. . E . fuctant IFE
OHSB -6248.59 -20.56 -270.26
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Molecular Dynamics Simulation of Adsorption Behavior of Different Surfactants
on Quartz Surface and Oil/water Interface

LI Xiaqing', ZHANG Xing', WANG Zengmin', FENG Zhen', LV Chao', SHEN Yanbai*, HAN Cong’

1. Petroleum Engineering Technology Research Institute, Sinopec Shengli Oilfield Company, Dongying 257000, Shandong ;
2. School of Resources and Civil Engineering, Northeastern University , Shenyang 110819, Liaoning

Abstract: The adsorption behavior of surfactants on the rock and oil/water interface and its influence on the properties of
the rock surface and the oil/water interface are the key issues in producing low permeability reservoirs of imbibition en-
hanced oil displacement technology in low permeability reservoirs. In this paper, molecular dynamics simulation methods
are used to study the octadecyl dimethyl hydroxypropyl sultaine (OHSB) , polyoxyethylene octyl phenol ether — 10 ( OP —
10), Gemini surfactant (12 =4 —12), sodium dodecylbenzene sulfonate (SDBS), and rhamnolipid (RH -2DA) , five
types of surfactants adsorption behavior of on the quartz (101) surface and the oil/water interface. The study results show
that among the five surfactants, the electrostatic attraction between the Gemini surfactantl2 —4 — 12 and the negatively
charged quartz surface is the strongest, and the electrostatic repulsion between the SDBS and the quartz surface is the
strongest. 12 =4 — 12 and RH - 2DA can spontaneously adsorb on the quartz surface and reduce the wettability of the
quartz surface. The adsorption energy of five surfactants on the quartz surface from small to large is 12 -4 — 12 <RH -
2DA <OHSB < OP -10 <SDBS. All five surfactants can be adsorbed on the surface of the oil phase spontaneously,
and the order of adsorption strength on the surface of the oil phase is OP — 10 > RH —2DA > OHSB > 12 -4 - 12 > SDBS.
The adsorption of the five surfactants at the oil/water interface can all enhance the oil/water interfaces stability.

Key words: surfactant; quartz surface; oil/water interface; molecular dynamic
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