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Anti Swelling and Shrinkage Swelling Mechanism of Shrinkage Swelling Agent

ZHAO Kaigiang"?, YU Dan’, WU Qiong*, YANG Chao"’

(1. Sinopec (Dalian) Petrochemical Research Institute Company Ltd, Dalian, Liaoning 116045, P R of China; 2. Liaoning Oilfield Chemical

Engineering Technology Research Center, Dalian, Liaoning 116045, P R of China; 3. College of Petrochemical Engineering, Liaoning Petrochemical

University, Fushun, Liaoning 113005, P R of China; 4. Research Institute of Petroleum Engineering Technology, Shengli Oilfield Branch Company,

Sinopec, Dongying, Shandong 257000, P R of China)

Abstract: For reservoirs with high mud content and low permeability, shrinkage swelling agent can reduce pressure and increase

injection, but there are no research reports on the relevant mechanisms. In order to solve this problem, the influence of the dosage

of shrinkage swelling agent (DSJ-1) containing quaternary ammonium and primary amine groups on the anti swelling rate and

shrinkage swelling rate of bentonite was investigated. Then the bentonite before and after treatment was characterized by X-ray
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Effect of Monomer Type and Content on the Qil Flooding Performance of Temperature-resistant and

Salt-tolerant Polymers
LI Zongyang
(Exploration and Development Research Institute, Shengli Qilfield Company, Sinopec, Dongying, Shandong 257015, P R of China)

Abstract: In view of the poor stability of polymers in high temperature, high salinity environment, the influence of AMPS, NVP
and DMAM on the polymer viscosity, long-term stability, seepage characteristics and oil flooding effects were systematically
studied under the class I1I reservoir conditions of Shengli oilfield. The results showed that the AM-AMPS/20% (20% was the AMPS
dosage) solution performed the highest viscosity at concentration of 1500—3000 mg/L and at the temperature of 25—95°C
compared to polymer prepared with other AMPS content, and AM-NVP and AM-DMAM solutions. However, when the calcium
and magnesium ion concentration increased from 874.0 mg/L to 5296.0 mg/L, AM-DMAM/10% solution became the best in
viscosification. In terms of the effect of the monomer content, the higher the content of the AMPS monomer, the greater the
viscosity of the polymer solution; and the opposite effect occurred when it came to the NVP and DMAM monomer cases due to the
correspondingly decreased molecular weight of their polymers. The oil recovery tests showed that the AM-AMPS could enhanced
oil recovery by 21.9%—24.9% based on the water flooding, while AM-NVP and AM-DMAM polymers could enhance oil recovery
by 20.9%—19.8% and 21.1%—20.2% , respectively. AM-AMPS polymer had the strongest oil flooding capacity, among which
AM-AMPS/20% performed the highest incremental oil recovery of 24.9% , which was promising to be used in class III reservoir of
Shengli oilfield.

Keywords: high temperature and high salinity reservoir; polymer flooding ; functional monomer; temperature-resistant and salt-tolerant

polymer; oil recovery
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diffraction (XRD), X-ray fluorescence spectrum (XRF), Zeta potential, thermogravimetry, particle size distribution and optical
microscope. The anti swelling and shrinkage swelling mechanism of DSJ-1 was analyzed. The results showed that during the anti
swelling treatment process, DSJ-1 was mainly adsorbed on the surface of bentonite. The adsorption amount and Zeta potential had
the greatest impact on the anti swelling rate. During the shrinkage swelling treatment, DSJ-1 was mainly adsorbed between crystal
layers. The particle aggregate size and Zeta potential affected the shrinkage swelling rate.

Keywords: bentonite; shrinkage swelling agent; anti swelling rate; shrinkage swelling rate; mechanism
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