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Abstract: At present, the migration and distribution characteristics of colloidal gas aphrons (CGAs) during the flushing of aquifers
are not clear. In this study, the effects of injection rate, surfactant concentration and media conditions on the spatial and temporal
variation characteristics of the migration and distribution of CGAs were investigated in detail using two-dimensional simulation
experiments. The results showed that under single-point and single-side injection conditions, the shape of the sweeping area of CGAs
was approximately semi-circular, and the migration front was relatively regular. Besides, the foam liquid generated by the bursting of
CGAs was distributed around its migration front, and the foam gas migrated upward due to the influence of groundwater buoyancy,
resulting in the "drift up" phenomenon that the upward migration distance in the vertical direction was greater than the downward
migration distance. As for surfactant concentration, it had little effect on the migration and distribution of CGAs. When the injection
velocity was low or the permeability of the media was poor, CGAs appeared an obvious "drift up" phenomenon in the later stage of
migration, at the same time, the shape of the sweeping area gradually tended to be semi-elliptical. There was a maximum sweeping
area in the aquifer when CGAs were injected at a constant flow. In all, compared with traditional liquid flushing fluids, the migration
and distribution of CGAs in the heterogeneous aquifer was relatively uniform and less affected by the heterogeneity of the media.
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Table 1 Configurations of media with different grain sizes

A FkifRmm)  FLBRE R E(gem®) BIBERB(/A)
2.0~4.0 0.418 1.534 709.749
0.5~1.0 0.427 1.471 43.373
0.25~0.5 0.433 1.448 15.205
0.1~0.25 0.439 1.434 3.018

<0.1 0.444 1.427 0.282
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Fig.1 Experimental setup for tank experiment
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Table 2  Schedule of testing programm for homogeneous tank

experiments

ST AOS HKIE%) B (glem®, WHRIEAME SRR
R ILE I 70

KN 0.996)  (mL/min) (mm)
A 0.15 0.198 20 0.5~1.0
B 0.15 0.198 60 0.5~1.0
C 0.15 0.198 60 0.25~0.5
D 1.0 0.195 60 0.5~1.0
E(##) 0.15 0.996 60 0.5~1.0
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Fig.3 Effects of different experimental parameters on the migration process of CGAs in homogeneous aquifers
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Fig.4 Changes in horizontal migration distance
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Fig.5 Changes in the ratio of upper to lower transport

distance in vertical direction
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Fig.6 Changes in the ratio of horizontal to vertical migration

distance
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