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FLACRCR . BRI A LA RE T i, 2R B K )
25 5 [ K Ui 3 BB Y, LR R B AR E L T
TS Sy Bl I AT R kA L Ak D e L 2 A
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0.2% 4 K FL B W 3K 11 770 11 0.2% 5 K5I 71 751
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F3 TEEBIRHANIKBL R L
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o PV (<7115 1/
BE1% ﬁﬁ:m/g B /mL R 2 FLp
2.38 0.1296 #KI3RIM5  0.032 28.81 15.05
241 0.1271 FFLBRIHF]  0.028 23.74 11.85

W5 D B HEAE AR R W D AT RSB W, 7EvE
ATK R OB W I 0 R R HL L 5 L 7R
T 0.2% . 0.5%4H K BR I (1433 W i b s T SR L
NS SN+ o T B K 7 O AN B S B
AU ZINFLIE | S5 5 HP B AR R 3 2 A= LA
BB RY O Bk . fr 4 T i Ak
LV SRR B 5 T AR g oK 2LV SR MCR
0.2% 14 49 K IR 31k 751 BT B2 155 SR AR 30 T 43 4 LA
o Bt KBRS 7R 2 A3, B R MCR HE—
At R, R FL AT DLE R 5 W SR I A
B (P&l 3) o 3 A ARV i S 56 I 45, 24 40 K ZLIR 9K
TN Ry 0.2% s, 44 K BIR 90 351 110 Uk Tl AR At
VEIACE AT 155 46.76% o

F4 BOBHBRIRER

YK IR o ST BT
jﬂ;’éi j; s BER  BURI THBWR
s A (10 pum?) 1% W%

/%
9.60 0.701 20.48

0 21.33
11.03 1.884 22.19
10.43 0.482 56.36

02 55.25
7.30 0.093 54.13
7.86 0.118 61.52

0.5 60.90
8.55 0.239 60.28
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~ KL
[REIRN =R gA AT z g. 0.0241 I :
2.7 BB LWZEEIRRIELER T ;
it REAKFLRIIA BRSO
BT YRRFLB IR SR AN K BRI Toiis o To i M R fg\ 0.012}
YR BRI B 45 SR R W, KK AT o 48 98.76% " 0006} l
ORI BB ZS [a], s Taliigok (GRS) i — & . . . .

Yl ARG 77 LK T 2 R A R R LB 25 T
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RS AR ERIZHETRER

IR AN [r] o T i S 55 o 40 14

g‘g E[Z{mj;lqj ﬂfjﬁ‘LFﬁiﬁ ‘ETJ/%
7
2h 24h
1# 4K 39.79 78.73
24 0.2%A KR IH 7 75.05 98.76

2.8 MARIBXELEERRE LRI

H1 & 6 FII&T 4 B] UL, 76 9 K FL I 70 A4
B, 0B BRSNS BE TR K AR
(] (R S, B ARG, 5 B B R BT R
HIKE BB BERTE CEARILS PV)E, A08
AL i TR AL , WA KFLIR AT A bRk 8,
AL BER, HAWEBEN.

Fo HLBEXRTUHIR

WG RS
b B T
(107 pum?) (107 pum?) S

Sl ;j'};/ LB SMEIE R
it T Y (107 um?)
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3# 223 12.56 1.608 0.6406 0.6962 108.68

4# 233 11.16 0.253 0.0230 0.0290 126.09
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0 1000 2000 3000 4000 5000 6000
TR L YR ] 18] /min
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PRI 9.7 ¢, W AR B, — A B B
1984.4 to Xf LU [A] X B SR Y H:, ARk FH 9 K ZLI
RE I L EAT B S R 2 RS AT H ™90 0 ¢, RS it J5
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910127 ¢, HEACR R X —F 2210
292 X IiEKBeky @y A

TEF S T XX-6 . XX-7 4 i A Rt ),
Bifi 5 A0 K LIRS WA S (R A TR T SRR
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http://ythx.scu.edu.cn



656 wmoHofe e 2022 4
PR RIVE] - [3] MORVAN M, DEGRE G, BEAUMONT J, et al. Optimization of
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I AR m’ (m’-min™) MPa
XX-6  HHLIRImA 5000 1.5~1.9 50~52
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FAELAT TR 4 (R BRI B8R , T A AR e L Tk
FATIHB D = i, 3 B = 35R

F8 EANRREIEKBFIAIFOH 30 dRTLE
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Performance Evaluation and Application of Nanoemulsion Imbibition Qil-displacing Agent
DING Xiaohui', ZHOU Dan’, WU Kai’, LI Shuan', HE Yong’, YU Bo’, CHEN Li'
(1. Gepetto Oil Technology Group Company, Ltd, Chengdu, Sichuan 610015, P R of China; 2. Baikouquan Oil Production Plant of Xinjiang Oilfield
Branch Company, Karamay, Xinjiang 834000, P R of China; 3. Downhole Service Company, CNPC Chuanqging Drilling Engineering Company, Lid,
Chengdu, Sichuan 610051, P R of China)

Abstract: In order to meet the needs of enhanced oil recovery in low-permeability reservoir, a new type of nanoemulsion was
developed as an oil-displacing agent. Its interfacial property, wettability, temperature and salt resistance were evaluated. The oil
displacement efficiency of the nanoemulsion oil-displacing agent was investigated by magnetic resonance, relative permeability
experiment and spontaneous imbibition experiment. At the same time, the performance of oil-displacing agent was compared with
that of conventional sulfonate surfactant. The results showed that the average particle size of the nanoemulsion oil-displacing agent
was 60 nm. When the mass fraction of the nanoemulsion oil-displacing agent increased, the surface tension of solution and oil-water
interfacial tension gradually decreased. When the dosage of oil-displacing agent was 0.2% , the oil-water interfacial tension could
reach 2.94x10”° mN/m, showing good interfacial activity. At the same time, it could change the core surface from lipophilicity to
hydrophilicity, realizing wetting reversal. When the dosage of nanoemulsion oil-displacing agent was 0.2% , the emulsification
efficiency to crude oil could reach 98% . The nanoemulsion oil-displacing agent had excellent temperature resistance and salt
resistance. The static imbibition could increase oil recovery by more than 30 percentage points. The application of fracturing
flooding in Xinjiang oilfield and water injection huff and puff in old wells showed that the nano imbibition flooding technology had
better stimulation effect than conventional flooding technology. When the liquid production was not much different, the flowback
rate was lower, while the oil production was higher. The oil displacement replacement effect was better.

Keywords: nanoemulsion; imbibition; oil-displacing agent; surfactant; enhanced oil recovery
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