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Effect of oil-water emulsification capability on oil film displacement
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Abstract: In order to have a better understanding of the mechanism of oil film displacement, the oil film displacement ex-
periments are conducted. Considering the effects of emulsifying speed and emulsification amount , the emulsification index
(EDis used to quantitatively characterize the emulsification capability of the chemical flooding agents. For the low and me-
dium viscosity oil used in experiments, three kinds of oil displacement agents are screened , which have the strong emulsifi-
cation capability and ultra—low interfacial tension (IFT) , strong emulsification capability and low IFT, and weak emulsifica-
tion capability and ultra-low IFT, respectively. And then, the three kinds of oil displacement agents are used to conduct the
oil film displacement experiments based on the glass rod bundle model. For the low viscosity crude oil, the oil film displace-
ment efficiencies of the oil displacement agents with higher emulsification capability (EI are 0.667 and 0.706 respectively)
are about 90% no matter the IFT of displacement agents is ultra=low, while the oil film displacement efficiency of the oil
displacement agent with weak emulsification capability and ultra—low IFT (E[=0.244) is less than 70%. For the medium
viscosity oil, the oil film displacement efficiencies of the oil displacement agents with higher emulsification capability (ET
are 0.534 and 0.602 respectively)are about 83% no matter the IFT of oil displacement agents is ultra—low , while the oil film
displacement efficiency of oil displacement agent with weak emulsification capability and ultra~low IFT (E£/=0.258)is less
than 65%. The research results show that the oil film displacement efficiencies mainly depend on the emulsification capa-
bility of the oil displacement agents.
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Fig.2 Typical dynamic curve of emulsified oil rate and
schematic diagram of emulsification process
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Tablel ~ Composition and viscosity of two kinds of crude oil

P R privey JBe I Bz
h (%) (%) (%) (mPa-s)
A 1.14 6.02 14.56 1.52
B 0.81 15.27 7.28 24.5
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Fig.3 Dynamic emulsified oil rate curves of three oil
displacement agents and low viscosity oil A
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Fig.4 Dynamic interfacial tension curves of three oil
displacement agents and low viscosity oil A
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Fig.5 Dynamic emulsified oil rate curves of three
oil displacement agents and medium
viscosity oil B
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Fig.6 Dynamic interfacial tension curves of three oil
displacement agents and medium
viscosity oil B

e s —HAR A sk TR R
3 B S
3.1 IHIEETRAER
TR 28 A% 4% VI B R 14 = B DR R i R A R
T JFE Y 1 Sy 23 i e R 268 B B B e
WY A AR A, TR AL 5 T R R 4
Ji 2 Fp I OB R B SR B B R IR
TE T RO 0.5% 1) — F 3 — GURE St — B A b
48 h A L, 3 3 e 2 T A B T M 5 AR R P A
HER I ) B B R AR Ve 3 e KU R R
T B B B AR SRR A 70 Csah T 24k 72 h DL
V4 00 B Lo it BB ) B B SR/ N ke AN Y AT
Uiy , A A ZERE LN &L 7 BT
32 HMPEIREENE

Vo8 B B R R PR B A 2 B AT U S KK
Ao 7K BRI B 0 ST SRt DU RS 2% G, A5 00,
B A TR SR ) o i AT O [R) 2L AR BE ) AN Bt vl
gk 30 3 P ORI R AT IR R B SR o 1k

BE7 BHEBRENENTE
Fig.7 Schematic diagram of glass rod bundle model

b — B B R s I O, I S s SR
TR AS o AR AR 0 R T AR A B DR 2%

THBR IR B B8R A

bt (1)

Ay MBI AR, %o 5p, R I FE L o/
em®s V, R FIRAR TR, mL s m, o 85 BRE I8 S 3% 55
BT, g5 m, R hRAHI S AT B A R TR, o
33 REEHHEREELIEER

X FARZE R0 A 4351 LLAH [R) 6 5K 8 3 5 (0.5
mL/min) JE7K 3K J5 SR DK . DN 14, 2401 345K 31 7]
DR B 4 T A R b ) SR s YR I A R R (JRT )
VLA, BA R FLALRE 7 SRy 0 i IR R i A,
B ™ WL R v A B S FLAE 42 (1K1 8a, 8b) , JE
JRCFLIB R 5 2 5 i B A 55 L AR R 7 — A S i ke
TSR IR e R AR T ISR R LAk
LA (] 8c) , ZLIRH D .

IR 91 79 K 3 o, BBCH B B B R O LB LB
. NEOTT I Y, /K IR ZE R s JC R R L, B 5
PR 0 R TR B (0 (1] 9a) 5 HAT 5 FLAL BE 7 9K 3 71
DK S5 O, B I A ARt TR (B 8 O TR
(P 9b, 9c ), T JI5% 0K B 2% S A 5 ity HL A 55 FLAL g
T3 — B AT F T 5K BT R0 DK R A R B R R
AN FEAAT R T € (1 9d) |, Yl KR 24
AN 2

I3 Tl 3K e 551 5 P 288 i v A ik B K AR B A
M4k (& 10) 7T LA, HoAss ZL A e 7 iy SR i 550
AN H AT 5K 2 A R B AR, IR R AR TR
90% Zc A7 ; 1111 55 FL AL BE 7 — 681G AL 1 5K I3 3K 31k 551] %)
IR ORI T0% B L AT UL, X FARE: ah, H

x 100%

’r]:



276 H2H

TR SR G 7K LA BE 3 Xl i R B4 5 -109-

a— 124K it 771

b—2#5% 7 71

c—3#K 1 771
B8 3 e 57 IR S it i AR A 2
RHUERRERE

Fig.8 Micrographs of produced liquid in low viscosity oil film
displacement with three oil displacement agents
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oil film displacement with three oil
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Fig.11  Micrographs of produced liquid in medium-viscosity
oil film displacement with three oil
displacement agents
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