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Abstract

Nowadays, the utilization degree of conventional oil reservoirs in China is high, and the remaining
reserves are small. Unconventional oil reservoirs represented by tight oil reservoirs have gradually
become the main targets for oil reservoir development. Injecting CO: into tight oil reservoirs for CO:
flooding is one of the commonly used methods. On the one hand, it can make full use of the advantages
of carbon dioxide in enhancing oil recovery in terms of gas dissolution and viscosity reduction; on the
other hand, it can also achieve the effect of CO: sequestration and alleviate the problem of global
warming. However, due to the relatively low formation pressure in most tight oil producing areas in
China, COz miscible flooding cannot be realized, resulting in unsatisfactory development effects. At
the same time, in the development process of COz miscible flooding in tight oil reservoirs, gas-solu-
ble surfactants play a crucial role in its development. Therefore, this paper elaborates in detail on
some properties of gas-soluble surfactants, such as the relevant knowledge about the mechanism of
interaction between surfactants and COz, and points out that some core criteria regarding lipo-
philic-hydrophilic balance and stability should be considered in the design of molecular structure.
In addition, at the micro level, it should be noted that surfactants can optimize the effect of CO:
flooding through mechanisms such as reducing interfacial tension, improving mobility control abil-
ity, and enhancing diffusion and mass transfer. There is still much work to be done in this regard,
but the stability of COz under high temperatures and high pressures remains to be broken through.
Finally, it is expounded that the development of environmentally friendly surfactants needs to be
laid out in accordance with the concepts of renewable raw materials and low-toxicity design. In this
way, more emphasis will be placed on sustainable development and multi-functional integration in
the future. The research and development and framework of this design idea can promote the de-
sign and development of high-performance gas-soluble surfactants.
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Figure 1. Schematic diagram of the structure of reverse micelles and microemulsions
formed by surfactants in supercritical CO2
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Figure 2. Molecular formula of fluorinated anionic surfactants
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Figure 3. Molecular formula of silicon-containing surfactants
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Figure 4. Molecular formula of hydrocarbon surfactant
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