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Abstract Based on the conservation of effective pore volume and nuclear magnetic resonance technology, an
evaluation method for the dynamic stability of foam in the cores was established. The oil and water calibration method
was used to measure the volume of the oil phase and foam liquid in the cores, and the dynamic stability factor of the foam
during the core displacement process was calculated. The transverse relaxation spectrum and nuclear magnetic resonance
image of the double-layer heterogeneous core were tested. The oil displacement effect and dynamic stability factor of the
nanoparticles-enhanced foam and the surfactant foam were compared. The results showed that the water phase volume in
the core rose rapidly before 2.0 PV of foam was injected and then was basically stable; while the gas volume increased
gradually, and the rising rate decreased after 5.0 PV of foam was injected. The dynamic stability factor of the foam had
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experienced three stages which was sharp decreasing, progressive increasing and stabilization. The oil displacement
effect in the early stage of the foam mainly depended on the water phase. As the water phase volume was basically stable,
the oil production rate of the cores had an obvious positive correlation with the growth rate of the foam dynamic stability
factor, that was, the displacement of the remaining oil depended on the foam gas during middle and late stages.
Compared with surfactant foam, nanoparticles-enhanced foam improved the sweeping capacity and oil displacement
efficiency in the low permeability layer, inhibited the unstable stage of foam development and improved the final
equilibrium value of the dynamic stability factor. The stability evaluation method could be used to reflect the

characteristics of foam seepage and to screen stable foam systems suitable for reservoir characteristics.
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Fig. 2 (a) Coronal plane and (b) transverse plane of heterogeneous

sandstone core
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Table 1 Physical parameters of cores

Core symbol C-01 C-02
diameter/cm 2.49 2.50
length/cm 8.67 8.78
pore volume/mL 9.34 9.46
porosity 22.13% 21.96%

permeability/mD 1873.44 1954.72
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Table 2 Relationship between the mass of MnCl, solution in

C-01 and the peak area of 7, spectrum

Injected time of MnCl,  Mass of MnCl, solution ~ Peak area of 7,
solution/min in core/g spectrum
0 0 465.82
5 2.41 1565.71
10 4.62 4228.43
15 7.29 5951.11
30 9.08 6827.79
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Fig.4 Calibration curve of MnCl, solution in core C-01
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Fig. 5 T, spectrum of core C-01 for SDS foam flooding
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Fig. 6 T, spectrum of core C-02 for nanoparticles-enhanced SDS
foam flooding
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Fig. 7 Magnetic resonance images of heterogeneous cores during foam
flooding (signal represents oil phase, (a) ~ (d): SDS foam, (e) ~ (f):
nanoparticles-enhanced SDS foam)
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Fig. 8 Foam dynamic stability factor in heterogeneous cores
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Fig. 9 Variation of gas and liquid volume in core during foam flooding
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Fig. 10 Variation of oil displacement efficiency during foam flooding
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