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Construction and Performance Evaluation of CO, Responsive Thickening System
ZHENG Cunchuan',SONG Yi', CHEN Shengen®*, PANG Zhequn®,ZHOU Bidong', JING Qianlong'
(1.College of Chemistry and Chemical Engineering , Southwest Petroleum University , Chengdu 610500, Sichuan, China;2.0il Produc—
tion Technology Research Institute,, PetroChina Xinjiang Oilfield Company , Karamay 834000, Xinjiang, China)

Abstract: To address the issue of reduced oil recovery caused by CO2 channeling during CO: flooding in low permeability reservoirs,
a salt—tolerant and temperature—resistant plugging system with low initial viscosity and high CO; responsiveness was developed using
erucamidopropyl dimethylamine (PKO-E) and a counterion salt. The basic properties of the system, along with its injectivity and
plugging performance under simulated low permeability reservoir conditions, were systematically investigated. Experimental results
showed that at 70 °C and a salinity of 9 824.97 mg/L., the CO;-responsive thickening system exhibited an initial viscosity below
4.7 mPa-s, which increased to above 600 mPa-*s after CO: introduction, confirming its low initial viscosity and strong CO:—in—
duced thickening characteristics. The system also demonstrated high salt resistance and thermal stability—maintaining viscosities
of 453.97 mPa-s at 70 °C with a salinity of 2.5 x 10" mg/L and 512.26 mPa*s at 90 °C with a salinity of 9 824.97 mg/L. In plugging
tests using low permeability cores, the injection pressure remained below 0.3 MPa, the plugging efficiency exceeded 96%, the gas re—
duction rate was above 96% , and the breakthrough pressure reached over 2.31 MPa, which proved the high efficiency sealing capa—
bility of the system for CO; channeling pathways in low permeability formations. This study provides a useful reference for enhancing
oil recovery in such reservoirs.
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Tab. 1 Composition of simulated formation water
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Fig. 1 Diagram of the core flooding experimental setup
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Fig. 2 Viscosity vs. solvent concentration: Solvents A and B
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Fig. 3 Viscosity vs. salinity
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Tab. 2 Parameters of simulated low—permeability cores 1
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Fig.5 Injection performance test curves for cores

with different permeabilities
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Tab. 3 Parameters of simulated low—permeability cores 2
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