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Critical electric field parameters of water droplet broken-up in high
voltage impulse electrostatic demulsification process

SUN Zhi-qian, JIN You-hai, WANG Zhen-bo

(College of Chemical Engineering in China University of Petroleum, Qingdao 266580, China)

Abstract: Based on microscopic experiment, the polarization deformation and destabilization process of water droplet under
high-voltage and high-frequency electric field were deeply investigated, and the variation characteristics of critical electric
field parameters were summarized. The results show that, with duty ratio increasing, electric field energy acting on the drop-
let and acting time of electric field in a impluse cycle simultaneously increase, and the broken-up critical field intensity de-
creases. With electric field intensity increasing, the polarization deformation effect of water droplet becomes increasingly im-
portant, deformation relaxation time shortens, broken-up critical duty ratio decreases, and the electric field frequency corre-
sponding to the minimum value of critical duty ratio gradually decreases. The critical frequency increases firstly and reduces
afterward with the increase of duty ratio in condition of constant electric field intensity. The polarization and relaxation state
electric field energy acting on the droplet and droplet oscillation frequency are dependent on electric field intensity, critical
duty ratio and field frequency. The interaction plays an important role in the destabilization behavior of water droplet.
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Fig.1 Schematic diagram experimental set-up

of microscopic test
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Fig.2 Polarization and destabilization of water droplet

H1PE 2 (a) AT, KT AR BEAT N fL 7 O A B0 T
BRI . o T ERIE K B3 5T AT AR 0 A BT AR
IR PR TRL AL Z D E R 58, KT AR A B T R
W FRIE T A [R] B) i 5 AH A0 B ol 26 AN TR ) o
S AR [ A8 ARG AR B 1425 5 BOK i i 6 1
JEAANIR] i e s e A3k b el 2 0, K i SR A K
TEAEIE | Biti e 377 560 B (R 3500, KR 10 A2 T J8E il 22 34

KA 2(b) ~ (e) o Bl o 50 5 B ot — 22 5
PN (B2 9/ ST R o (U R A A R B U RV T
I B BRI IS, g, 7K Rt IR S AR LR, H
MRS 5 ) — HE BREAR N 1 ~3 wm BN K
T (E2(d) ~ (e)) o FEBEFH BN TR, 7R
(AL T BE AT B AR, T I8 BB 280, e G831
RRZS (B 2(1) ) 6



- 136 - T E G HKFFIR(ERAFR)

2013 %2 A

2.1 KRG R 75

R4S TR0 e R 000 K o rL 3 R AR R 28 LR AR
BRUTHE KA T oK 00 fL 308 B K i AR TR B
BETHEIN . 24K IR i AR B T X R 1 FL 3
5 B R K T R I R 08 E

3 S A TR L S5 K i i R I S e b
2 AR i 2 . I 3 PN, B o S H R, K
TR AR N . R RAE T, 528 LK A
— Jik e 1 P R it e TR 3 A T KB R
Vitieha 38 A, 7K A T A8 T K i o e 4 2 Jn
TN 1B RS 713 U el (A RS R AN =Y B S R
(7K P B I A A7t e ey . LR IRLE T, i 0 4%
AT 7K B4R A R i 5t T4 B ) 5 6 K TR ) I 7 A8
TR LS5 , BHAR 5 23 Fe I FE T /K% 19 fL. 37 e 4%
%, PR BRI 2R 2[R VR T 7K i AR AR b A8 T 30 32 2140
], A TRk R 1 iy S ) L e S T

4.5
—— 2 kHiz
~ —8— 4 kHz
5 35/ —&— 6 kHz
-
=]
~
>
= 2.5}
R
BS
&
1.5 1 L L L 1 L L )
10 30 50 70 90

HZ=W R /%
B3 AEMETIERAERES AT

Fig.3 Critical field intensity variation with duty ratio

in different frequency conditions
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Fig.4 Critical field intensity variation with frequency

in different duty ratio conditions
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Fig.5 Critical duty ratio variation with field

intensity in different frequency conditions
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in different field intensity conditions
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Fig.7 Critical frequency variation with duty ratio in different field intensity conditions
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