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Abstract: In order to better exert the effect of controlling water and stabilizing oil for nano/micron—sized polymer particles
dispersion system in low permeability reservoir, viscosity properties, rheological properties and plugging performances of
the system were studied , and the influence of injection pressure , permeability, hydration time , mass concentration and injec-
tion rate on plugging performances in cores were investigated. The test results show that the polymer particles dispersion
system has a small viscosity which is a pseudo plastic fluid with shear thinning. Meanwhile , it has good injection character-
istics and plugging effect. When polymer particles dispersion system is injected into cores, its injection pressure has the
trend of fluctuation. With a certain hydration time , mass concentration and injection rate, the interval where the ratio of av-

erage particle diameter to average throat diameter is less than 0.16 is the weak plugging region, and where the ratio of aver-
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age particle diameter to average throat diameter is more than 0.32 is the strong plugging region, and where the ratio is be-

tween 0.16 and 0.32 is the medium plugging region. Moreover, the area of the weak plugging region increases and the

strong region decreases with increasing hydration time. With a certain hydration time , injection rate and core permeability,

the interval where particle concentration is less than 1.0 g/L is the weak plugging region and where particle concentration is

more than 2.0 g/L is the strong plugging region. With a certain hydration time , mass concentration and core permeability,

the interval where injection rate is less than 0.1 mL/min is the weak plugging region and where injection rate is more than

0.5 ml/min is the strong plugging region.

Key words: nano/micron—sized polymer particles; low permeability reservoir; plugging performance; viscosity properties;

rheological properties
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Fig.1 Relationship between viscosity of polymer particles
dispersion system and hydration time
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Fig.5 Injection pressure of polymer particles dispersion
system in cores of different permeabilities
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Tablel Influence of permeability on plugging parameters
of polymer particles dispersion system

BIERN07 pm® WEE Y H R/ um RF  RRF n.,%
2.38 2.57 0.65 1034 4.09 7558

15.24 5.22 032 823 262 61.75
27.53 6.54 026 636 220 54.50
56.96 8.64 0.19 423 183 4545
87.82 10.19 0.16 259 141 29.03
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Table2 Influence of hydration time on plugging parameters of
polymer particles dispersion system

KAEBF /M R RAR jum RF  RRF m,%
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Table3  Influence of particle mass concentration on
plugging parameters of polymer
particles dispersion system

WURL T R /(g L) RF RRF n.,%
0.5 2.35 1.28 21.78
1.0 3.86 1.68 40.52
1.5 6.38 2.20 54.50
2.0 8.99 2.91 65.61
2.5 13.02 3.54 71.72
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Table4 Influence of injection rate on plugging parameters of
polymer particles dispersion system

WA/ (mL-min™) RF RRF n,%
0.1 3.61 1.39 32.39
0.2 5.01 1.79 44.36
0.3 6.38 2.20 54.50
0.5 9.63 2.75 63.61
0.8 11.45 3.27 69.40
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