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Abstract: The oil oxidation characteristics of the whole temperature regions from 30 ‘C to 600 ‘C during oil reservoir air injection
were revealed by experiments. The whole oil oxidation temperature regions were divided into four different parts: dissolving and inflation
region, low temperature oxidation region, medium temperature oxidation region and high temperature oxidation region. The reaction
mechanisms of different regions were explained. Based on the oil oxidation characteristics and filed tests results, light oil reservoirs air
injection development methods were divided into two types: oxygen-reducing air flooding and air flooding; heavy oil reservoirs air
injection in-situ combustion development methods were divided into two types: medium temperature in-situ combustion and high
temperature in-situ combustion. When the reservoir temperature is lower than 120 °C, oxygen-reducing air flooding should be used for
light oil reservoir development. When the reservoir temperature is higher than 120 °C, air flooding method should be used for light oil reservoir
development. For a normal heavy oil reservoir, when the combustion front temperature is lower than 400 ‘C, the development method is
medium temperature in-situ combustion. For a heavy oil reservoir with high oil resin and asphalting contents, when the combustion front
temperature is higher than 450 °C, the development method at this condition is high temperature in-situ combustion. Ten years field tests
of air injection carried out by PetroChina proved that air has advantages in technical, economical and gas source aspects compared with
other gas agents for oilfield gas injection development. Air injection development can be used in low/super-low permeability light oil
reservoirs, medium and high permeability light oil reservoirs and heavy oil reservoirs. Air is a very promising gas flooding agent.
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