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Abstract

Polymer microspheres were very effective as a profile control agent in low permeability reser-
voirs. Process optimization was carried out from two aspects of injection volume and injection
slug. The experimental results show that the 300 nm microsphere has good adaptability for
ultra-low permeability reservoir. When the injection mass fraction is 0.2% microsphere, the plug-
ging efficiency and recovery efficiency increase with the increase of injection volume. When the
injection volume is 0.4 PV, the plugging rate can reach 71.4%, the recovery rate increases by
25.2%, and the cumulative recovery rate is 78.9%, which is the best. Compared with continuous
injection, periodic injection has better plugging effect. The experimental results can be used to
determine the process parameters of polymer microspheres in field injection.
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Figure 1. The device used for laboratory single tube core flow test
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Figure 2. The relation curve between microsphere injection volume and pressure
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Table 1. The relationship between the microsphere injection volume an d recovery ratio
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0.1 113 6.58 417 53.3 34 63.7 63.7
0.2 8.9 4.49 49.6 51.7 5.0 67.9 67.9
0.3 10.3 4.06 60.6 50.9 8.7 738 738
0.4 115 3.29 714 53.7 7.8 78.9 78.9
05 10.4 3.02 71.0 50.1 65.8 75.6 75.6
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Figure 3. The curve graph of injection volume and pressure under different injection modes
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