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摘要 

注空气开发主要分为稀油注空气低温氧化以及稠油火烧油层2种技术。针对轻质原油火烧油层技术开展研究,采用热重/差示扫描量热同步

热分析仪研究稀油高温氧化放热特性和反应动力学参数;在实验压力为5 MPa条件下采用高压燃烧管研究稀油高温火烧前缘传播稳定性以

及稀油火烧油层基础参数。研究结果表明:测试稀油高温氧化活化能为148 kJ/mol,与文献中稠油高温燃烧反应活化能相近;人工点火后,稀

油可以形成稳定的高温氧化前缘,实现稳定的高温燃烧驱替,前缘温度高达500℃;出口CO2浓度和燃料的视H/C原子比进一步证明,燃烧前

缘处的反应类型为高温氧化反应;稀油火烧油层驱油效率达92%,空气/油比为858 m3/t,具有较高的驱油效率和较低空气/油比。
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Abstract：

There are mainly two kinds of air injection development technologies, i.e., low temperature oxidation of light oil by

air injection and heavy oil in-situ combustion. A study was carried out on light oil in-situ combustion, in which the

simultaneous thermal analyzer (Thermal Gravimetric Analyzer/differential scanning calorimeter) was used to study

the high-temperature oxidation heat-release properties and reaction kinetic parameters of light oil. High-pressure

combustion tube experiments were applied to study high-temperature combustion front propagation stability of

light oil and basic parameters of light oil in-situ combustion under the experimental pressure of 5 MPa. Research

results show that the high-temperature oxidation activation energy of light oil is 148 kJ/mol, close to that of heavy

oil in literatures. After artificial ignition, a stable high-temperature oxidation front of light oil can be formed to

realize stable oil displacement by high-temperature combustion under the front temperature of 500℃. The outlet

CO2 concentration and H/C atomic ratio of fuel further prove that the reaction type of combustion front is high

temperature oxidation. Light oil in-situ combustion presents oil displacement efficiency of 92% and air/oil ratio of

858 m3/t, indicating higher oil displacement efficiency and lower air/oil ratio.
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