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Abstract

Associated gas is a by-product of crude oil extraction and serves as an important unconventional
energy source. In recent years, the large-scale development of shale oil has led to a steady increase
in associated gas production; however, the gas contains significant impurities, including water,
heavy hydrocarbons, and hydrogen sulfide. During the collection process, hydrocarbon components
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in the associated gas are prone to liquefaction, causing issues such as freeze-blocking and even liq-
uid hammer—which can damage compressors and, in severe cases, pose safety risks to personnel.
Consequently, the recovery and utilization of associated gas present numerous challenges. Taking
the associated gas recovery project of the Natural Gas Branch of Jiangsu Oilfield Mining Develop-
ment Co., Ltd. as a case study, this paper investigates solutions to problems—such as freeze-block-
ing—caused by gas impurities during the recovery process. By optimizing process schemes, imple-
menting varying degrees of liquefaction treatment for heavy hydrocarbon components, and intro-
ducing automated control systems, the project successfully enhanced recovery efficiency, ensured
the release of oilfield production capacity, and improved both energy utilization and economic re-
turns.
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Figure 1. Main process flow of associated gas recovery
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Figure 2. Application of vertical gas-liquid separator
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Figure 3. Application of an isobaric regeneration molecular sieve deep dehydration unit
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Figure 4. Application of inter-stage cyclone separators
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Figure 5. Application of the vapor injection and enthalpy enhancement device
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Figure 6. Application of the automatic sewage supply and discharge device
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Figure 7. Application of the water-bath rewarmer
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Figure 8. Application of variable-frequency system
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