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Abstract: Objective Droplet coalescence is a crucial step in the demulsification and dehydration of emulsions under
pulsed electric fields. Due to the unclear mechanisms and influencing factors of droplet coalescence in pulsed electric
fields, this study aims to provide guidance and direction for future research. Method By comprehensively comparing and
analyzing the relevant content of demulsification and dehydration of emulsions under pulsed electric fields, this study
summarizes the mechanisms of droplet coalescence and the factors affecting it. Results The main mechanisms of droplet
coalescence in pulsed electric fields are dipole coalescence, electrophoretic coalescence, and dielectrophoretic
coalescence. The primary factors affecting droplet coalescence are electric field strength, electric field frequency, and

duty cycle, all of which have optimal values to achieve the best coalescence effect. For emulsions with different physical

ek H I :2023-03-05 2101 H 191:2023-06-18 3L &840 5 : 1672-058X (2025) 05-0043-11

Fe4wiH . E R ZE I H (CSTB2023NSCQ - LZX0096, CSTC2021JCYJ - BSHX0194 ) ; B P& i L Z 3 H ( KJZD - M202300802,
KJCX2020036, KJQN202100820, KJQN202300818 ) ; T P& T/ K RHIFIR H (2056006,2152016) .

BRI Rz (1973—) B \EERTA, A 558 5, AHiiK o 8RBT

GRS 2R (1998—) , 53 F TN AE R A | Sk 43 B 3 8 S P RIS A5 SR R J5 TR A 5T Email: lihuanl 1@ ctbu.

edu. cn.
SIAER: R =, 250, 138, 55, Bkib i E AT W0 FURBORH R &5 T ok e [ 1], 8K TR R2F 4R ( A RBHFIR) ,2025,42
(5):43-53.

WU Yun, LI Huan, HUANG Sai, et al. Research progress on the coalescence of W/0 emulsion droplets under pulsed electric
fields[J]. Journal of Chongqing Technology and Business University (Natural Science Edition), 2025, 42(5):43-53.

FeAEHudl http . //journal. ctbu. edu. en/zr/ch/index. aspx



44 ERIHAFFR(AARFER) %42 %

properties, pre-treatment of the emulsion can be performed during electro-demulsification to obtain better coalescence
results. The influence of operating parameters and the formation of secondary droplets on the coalescence effect cannot be
ignored. Conclusion Numerical simulation, molecular dynamics, and other technical means should be used to conduct
in-depth studies on the droplet coalescence process and explore the universal mechanisms of droplet coalescence in pulsed

electric fields. Meanwhile, emerging technologies should be employed to conduct in-depth and systematic exploration and

expansion of the formation of secondary droplets based on the coalescence mechanisms.

Keywords: pulsed electric field; water—in—oil (W/0)emulsion; droplet; coalescence; electric demulsification
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Fig. 2 Dipole coalescence
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