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Mechanisms of Strong Emulsification and Laboratory Demulsification Experiments

for Mabei Shale Oil
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(1. College of New Energy , China University of Petroleum (East China) , Qingdao 266580, Shandong, China; 2. Production Technology
Research Institute, PetroChina Xinjiang Oilfield Company , Karamay 834000, Xinjiang , China)

Abstract: The produced fluids from the Mabei shale oil reservoir of the Xinjiang oilfield is characterized by high salinity and strong
emulsion stability, leading to a series of challenges in thermal-chemical sedimentation and electrical dehydration processes, such as
high demulsification temperature , low dehydration efficiency, high energy consumption, and unstable operations of electrical dehydra—
tion. Accordingly , this study focuses on the produced fluids from the Mabei shale oil reservoir and performs molecular dynamics simu—
lations and laboratory—scale hydrocyclone—electrostatic coupled dehydration experiments to elucidate the mechanisms underlying their
high emulsion stability and to explore effective demulsification methods. Molecular dynamics simulation results indicate that resins , as—
phaltenes, silicon compounds, and high—salinity salts form a rigid interfacial film at the oil-water interface through hydrogen bonding
and polar interactions. This film, exhibiting high mechanical strength and significantly hindering droplet coalescence, is fundamental
driver for the high stability of produced fluids. Based on these findings, laboratory experiments integrating hydrocyclone pretreatment
with electrochemical dehydration are conducted. This coupling process can fully utilize the pre—demulsification effect of the swirling
flow field. The results demonstrate that at 70 °C and a demulsifier concentration of 200 mg/L, the water content in the produced fluid is
reduced to below 0.1% after hydrocyclone pretreatment and electrochemical dehydration, meeting the requirements for deep dehydra—

tion. This study provides a theoretical foundation and technical reference for the development of low—energy—consumption , high—effi—
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ciency dehydration technologies for Mabei shale oil.
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Fig. 1 Initialization model of the W/O System
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Fig. 2 Variations in the system energy, pressure and temperature
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Fig. 3 Comparison between the simulation and experimental results
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Tab. 1 Impurity content of each group

2051 B/ % JiE 5 % 12/ % s 2/%
41 1.17 2.14 2.14
42 1.17 1.08 1.08

P45 1 7K 3l P A 18] 38 7842 1 T RE i 728 10 15
Olo HTIERTHN, 4 oK AR TR AR 51 ) 1
2, R W BRI e, FLARIRA 2 PR 58
BIS25 T L IRGR e AR A 0 A i 2, e P ml
1R e AR s TR BIE T KRS, T

TS A R A VR T, S s 1Rk SR
T A LA SR B2, 5 Ak 1 ik 7K WA 8] A 1 AR A
J1, BRI TFURBAR S . L5 b R R T
Jot B R, W RS VRO IR AR = T AL U
AR E

—_
S O o 2

—_
—

—
w

14

—_
w

—_
=)}

JKIH I ARYE FEAEAR /R /(107 kJ/mol)
=

0 15 30
IS 8] /ps

B4 BETCEELBEEREXLL

Fig. 4 Comparison of Van der Waals interaction energy
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Fig. 5 Comparison of radius of gyration in each group
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coupled hydrocyclone—electrochemical dehydration
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