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Displacement experiment of CO, miscible flooding under high water condition
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Abstract; CO, flooding has been successfully applied on site after water flooding. But due to the existence of high water saturation, the
contact mode between CO, and crude oil has been changed, and the development of miscible process is also restricted. Aiming at the in-
fluences of high water condition on CO, miscible flooding process, the microcosmic visualization models of dead ends were prepared for
the microcosmic visualiation experiment of CO, miscible process before and after water flooding. In combination with CO, flooding ex-
periment under different water cut conditions, the characteristics of CO, miscible flooding were clarified as well as the effects of water
saturation condition on CO, displacement efficiency. The results show that high water saturation will generate a certain shielding effect in
the process of CO, contacting with crude oil, and the injected CO, is unable to contact residual oil directly. So the CO,-crude oil miscible
process is greatly postponed, thus causing the delayed responding time of CO, flooding under high water condition.
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Fig.2 Schematic of dead-end model

Microcosmic visualization experiment system at high temperature and high pressure
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Fig.3 Interaction process between CO, and crude oil under miscible flooding condition

FECE 3D A LLE )R AHIK 25 F . CO, 281k Bk 8], A
R B2 5 i o 847 AE D il B 4. 7E CO, Rk 4
min Ji5 . 4 BE BN T i T AT 8 8 M A v R AR
KR s Hh i BR AR 4 B B TR B L . 7R CO, K
16 min J5 B 2 A4~ it 0 T 4% T 2060 38 A8 v AU
B B R s o o B R R B . AE CO, R
36 min J& T A H i R AR AR R JE 6L CO, HE
HE R BENEAARZS . AT LAAE 1, CO, 5 Js i i TR A 1
FIEZN AN B BNR AR ST —E iRl . )b .38
Tk YR RH AV JTTRE 6% R 5 i o IR A BB B 1 R 4 i
2.1.2 KIEJF CO, 5 R ik &) WL T AL 5% 3

iz AR 2600 T W B s AL AT 1 KK CO,
UK . dl A K )RR P B TR i AL RE B LA [R) R
JFE KRS 1B 4 20 3100 g 7K R JRE BE /0N A 3 B 7K
L 5 A R (300 o) o H A 111 58 AL A2 43 A1 3 i oy 7~
200 pem, 7K 5 JEE B 55 i ek L AR HL A U C M L BB IS LR 52
s 7 9 7 it L B K B X CO, 3K R (52 ) S 56
b AR R b2 K T R R AT G A o A i
I3 R T AR EAER A Sy IR e B 4 CO, . SRR 2

R 4 FiR,

MIE 4 ] KB AEAE T B 52 1 CO, 5
MPTRA . R A K& TR CO, FJE
TR AH B R T B 36 min, [fij 7K 5 4 A7 75 A 6] F2 BF 4k
T XM R T 22 KR B RN E
s, CO, 55 J5E 7 (8] TR AH 2o 8 & Ji B 8] 42 | %2 106 min,
XA I K 8RR R A R 1 1 i » CO, 5 83 ] 1) YR A ik
TP R R AT TR A 2 2 i i (] 9 48 K % 388 min,
AR K JEE B R R, CO, 5 T 3 (] A9 TR A 2o 2 g T
iRy BTE B . BAR K BEREXT CO, 5 JEl = A — &
BB AE S B B 28 CO, 5% 5 5 B B IR A R
. FEEHT CO, 7EH 2K By d i B &K,
CO, et PR 25 35 K I, I 5 1 o 980 A T 4% fik o 42 fi
CO;, Ja » I AS W V2 i 2 K 5 BOK BB AS W 5% 9 I
LK BEYE R MW, CO, 5 5 ity 78 4% T L2 4% fih » DA T 5
B CO, 5 53 [l IR AH
2.2 &k3F CO, IRih 3 ER K 2N
2.2.1 B3N T ALAL 5

I H Fr X5 Ol R B AR GO0 AT Ak B



1296 el bl

= Eid 2017 4F 55 38 %

BT K B JE AN R s 71 19 CO, BREF 525 FE %
K ZEAERT CO, BR AU BIE il 280 3R 1) 52 ) 52 36 45 SR A
Kl 5 FiR .

M5 HRRT AL AE ¢ 20 K 3RS R i g i
FEFLE R S KBRS 38% s 7E o B2 AR IR A 2 1
THEA CO LR IR L CO, BERICR A 16% 5
TE t; W20 0K R TR ) G248 32 0 = IR AR Z& 1R . CO,

AT RE 7 — 2 B o D R i 35 2R AR R ) T B i
TR E 3 if . CO, BOR YR REIL E] 40% . AR
FETRAHDE A6 AF T & R AT CO, BRI A il 46 A 4
195 5 N H 2 IR T B I A7 A O B R A b R
Je 28 5 T e /MR AT e T I SR R R L R
IKAGANE ZR AR AT CO, 55 Dt 1 fih 2% 1F 748 22 L TR AR i
T W AE S iR AR T g T CO, BRI RO B AR

t/ min

. H P R O I

B4 REWREZMETKES CO, 5IRimiEmNERTENZE

Fig.4 Influence of water film on the CO,-crude oil interaction process under miscible flooding condition

v o
"l' - =
‘tﬂ"‘“"":'ff
R £ Y AN
- - Pad
’4'#—-.{.0!' P ¢
t."'l“:.' "’o
3 ". 4 »' _..'.'ql

(e) CO,5E ¢, AFZ] (20 MPa)
¥ EREEREANNM.

BS CO BN RBAATMUIE

Fig.5 CO, flooding experiment by porous-media microcosmic visualization model
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Fig. 6 CO, flooding efficiency in different water saturation
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