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Experiments on air foam flooding in light-oil reservoirs
at different water cut stage
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Abstract: The experiments of air foam flooding in water flooding light-oil reservoirs were carried out by the method of physi-
cal simulation. The influence of water saturation on oxidation rate and oxygen consumption rate were discussed through the
static experiments. In order to verify the oxygen consumption capacity of oil, the slim tube displacement experiment and EOR
experiment of air foam flooding in double tubes were performed. The results show that there is no obvious correlation between
oil viscosity and oxygen consumption. There is a water saturation breakpoint. When the water saturation is low, the oxidation
rate will be large. After air foam is injected into the reservoir, the oxygen in air can be fully consumed. The volume fraction
of oxygen is near zero when the gas breakthrough occurrs. Once the oxidation region reaches the outlet, the volume fraction of
oxygen increases suddenly, and the effect of oxygen consumption gets badly. The injection of air foam could effectively plug
the high-permeability tube and restart the low one. The final recovery is enhanced by 10.9% .
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Fig.1 Static experimental apparatus
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Table 1 Physical properties of oil samples
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p/(g-em™@)  O/C B/ (mPa-s)  0/C  AE/%  HE/%  HR/% BE/% oL
G104-5P121 0.9106 65 73. 80 2~-7 53.16 27. 41 18.07 1.36 —
G64-38 0.8650 120 1.53 32. 4 66. 88 17. 60 11.83 3.69  0.0565~0.19
G76-34 0.8308 102 0.41 31 77.06 13.47 7.73 1.76 0.08
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Fig.2 Static experimental results under different water cut
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Table 2 Results of reaction rate of three oil samples
10 mol/ (h - mL)

o S,/ %
il 25 50 75 90 95
Gl04-5P121 0.9416 1.0645 1.3889 2.3811 4.5637
G7634  0.5966 0.7458 1.2358 1.9176 3.4091
G6438  0.6184 0.9055 1.7226 2.0981 2.8710
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Fig.3 Results of slim tube experiment
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Table 3 Physical parameters of sand packs

in dynamic displacement experiment
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Fig.4 Results of dual-tubes EOR experiment
of G64-38 crude oil
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