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Abstract: Owing to small size, stable property, and good deformation capacity, nanoscale polymer microspheres can mi-
grate into deep formation to enlarge the swept area, thus enhancing waterflooding efficiency. To comprehend the plugging
performance of nanoscale polymer microspheres on high—permeability layers , we used the propped fracture evaluation sys-
tem to simulate the high—permeability channels and injected the solutions of nanoscale polymer microspheres with varying
concentrations and particle sizes in different conditions. We analyzed and evaluated the plugging performance of these mi-
crospheres on the high—permeability layers according to the change in permeability before and after the injection. As a re-
sult, nanoscale polymer microspheres could plug the high—permeability layers. A higher injection rate led to lower plugging
performance. As the closing pressure increased, the plugging performance fluctuated. No distinct linear relation was ob-
served between the plugging performance and concentration or particle size of nanoscale polymer microspheres. Instead,
concentration and particle size brought about corresponding optimal values of plugging performance. Analysis of dominant
factors showed that the injection rate had the greatest influence, followed by closing pressure, and then concentration and
particle size of nanoscale polymer microspheres.
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Fig.1 Diagram of installation
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Tablel ~ Parameters of three groups

SRAL g Gyl Tk
(mL/min) (MPa) e FE (mg/L)
1 0.2,0.5,1.0,1.5 20 1 000
2 0.5 10,15,20,25 1 000
3 0.5 20 500,1 000, 1 500,2 000
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Fig.2 Relationship between propped fracture permeability
and injection rate
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Fig.3 Relationship between permeability change rate
and injection rate
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Fig.5 Relationship between propped fracture permeability
change rate and closing pressure
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Fig.6  Relationship between propped fracture permeability
and concentration
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change rate and concentration
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Table2  Analysis on plugging performance
of various parameters
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