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Abstract

With the continuous development of the global economy and society, as well as the steady improvement
in living standards, the demand for energy consumption continues to grow. Currently, global energy
consumption still relies heavily on fossil fuels such as petroleum, natural gas, and coal. However, as
oil extraction durations extend and extraction scales expand, the importance of heavy oil (heavy crude)
in the energy mix has become increasingly prominent. Due to its high viscosity and the challenges as-
sociated with its extraction, effectively reducing the viscosity of heavy oil has emerged as a key factor
in enhancing the utilization efficiency of heavy oil resources, aiming to significantly improve its fluidity.
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Among various transportation methods, pipeline transportation plays a vital role, making the stabil-
ity of heavy oil emulsions a core factor affecting transportation efficiency. This study investigates the
mechanism of wax components on the stability of emulsion systems from multiple perspectives. The
findings can provide references and support for further in-depth research on emulsification viscosity
reduction technology.
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Figure 1. Carbon chain distribution diagram of heavy oil wax components in Niuxintuo 7-1 well
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Figure 2. Content of different carbon chain waxes in the heavy oil from Niuxintuo 7-1 well
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Figure 3. O/W emulsion viscosity-temperature curve
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Figure 4. Relationship between viscosity and shear rate of O/W emulsion
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