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Abstract: With the development of CO, foam fracturing technology, a series of problems such as incomplete gel breaking,
high residue content and damage of formation permeability have been exposed by traditional polymer thickened foam intensifi-
ers. The SiO, nanoparticles as a new type of enhancer for CO, foam fracturing fluid was explored. lIis effects on interfacial
rheology, foam generation and stability, viscosity, filtration and permeability damage of the foam systems were systematically
studied. The results show that the adsorption of SiO, nanoparticles on gas—liquid interface increases the interficial roughness,
and improves the interficial viscoelastic modulus under high temperature and pressure. This enhances the capacity of foam
film to resist and recover the deformation. Although SiO, nanoparticles reduce the foam generation capacity, foam stability
under high temperature and pressure is significantly improved, and the foam generation capacity increases with the pressure
increasing. When the foam quality is 50% —93% , the foam viscosity is increased about 2. 2 to 4. 8 times by the addition of
Si0, nanoparticles. Moreover, the filtration control capacity of CO, foam is enhanced by nanoparticles, and the sensitivity of
gas and liquid phase filtration coefficient to permeability is weakened. The core damage of nanoparticle enhanced foam is

low.
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Fig.1 Schematic diagram of Waring Blender foam generator with high pressure and high temperature
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Fig.2 Schematic diagram of foam viscosity and dynamic filtration experimental apparatus
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Fig.3 Effect of temperature on interfacial tension and interfacial dilational viscoelasticity ( normal pressures)
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Fig.4 Microscopic structure of films for different foams under a large depth-of-view microscope
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Fig.5 Effect of pressure on interfacial tension and interfacial dilational viscoelasticity (50 °C)
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Fig.6 Effect of temperature on foam volume and liquid drainage half-life ( normal pressures)
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Fig. 10 Gas and liquid filtration coefficient of foams as a function of foam mass fraction
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Fig.11 Gas and liquid filtration coefficient of foams as a function of core permeability
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