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Abstract

Due to the development of natural energy in the peripheral block of Shang I, there is no energy
supplement in the oil wells, weak driving force of reservoir, and the large oil-water motobility ra-
tio, which requires the oil displacement system to have high viscosity reduction ability under mi-
cro power. Besides, the reservoir heterogeneity is strong, the permeability is low, and it is difficult
to wet and flood oil, and therefore, high requirements are put forward for efficient permeability,
squeezing oil, and uniform sweep ability of oil displacement system. It is urgent to develop am-
phiphilic polymer flooding system with micro-dynamic viscosity reduction, oil wetting, and flood-
ing function. In this paper, a novel amphiphilic polymer flooding system (APFS-2021) was devel-
oped, which can still form a network structure in high salt environment, with a strong affinity for
heavy oil and a good effect of reducing the viscosity of heavy oil. The viscosity reduction rate can
reach more than 90% under field reservoir conditions.
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Figure 1. Viscosity curve of amphiphilic polymer systems at different concentrations
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Figure 2. SEM morphology of amphiphilic polymer systems at different concentrations
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Figure 3. AFM morphology of amphiphilic polymer systems at different concentrations
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Figure 4. Water contact angle of simulated water, common PAM solution (1500 mg/L), and amphiphilic polymer solutions
at different concentrations (800~2000 mg/L)
B 4. #810K. Hil PAM JAR(1500 mg/L), PIFEFERETTA R (800~2000 me/L)FEHE R E XAl £

2.5. NEIFREERFEPERETTIA R R FE R M BE T AN

OXIHI7R) s AN IR R B TR SR B RG ARV SIS ZK: B31-13 (KIF)BEAUK; SE38 F v : SDS 31 x 14;
MAKEE: (3:7+ 5:5+ 7:3)s SEEGWRIE: 50°C; JRIMALEE: 1429.65 mPa-s. AN [ H 7K bb R 5 B R 7 5 iR
WMHHTIRG, HRREENEREE, J55 MR EHT A, BRI

PSR BRGNS R K B 3074 5050 T:3 B, WA 600~1500 mg/L 1415 43 1 VR B il 22 #mT LA
IEE] 90%LA (2 1). 2000 mg/L B P 5% B A B B s IS RIRE BE,  FRRG ZamT DLk B 85% LA |

Table 1. The viscosity reduction rate of different oil-water mixing systems
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Figure 5. Schematic diagram of heavy oil dispersed and emul-
sified in amphiphilic polymer system
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