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Abstract

The application of gas tracers in oil fields is primarily used to monitor and track key parameters
and information during the oil and gas extraction process. By injecting gas with tracers into the
subsurface, gases, water, or oil can be marked in the underground reservoir, and tracking is done
through sensors on the surface or downhole. This technology helps oil field engineers and geologists
better understand the mobility of subsurface oil and gas, formation permeability, reservoir pres-
sure, and permeability, thus optimizing oil and gas extraction plans and improving exploration and
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production efficiency. In addition, gas tracer technology can also be applied to monitor groundwa-
ter contamination, leakage in downhole pipelines, and other environmental protection and safety
concerns. While research on liquid tracers has been quite advanced, there is still limited understand-
ing of gas tracers. This paper surveys the types, selection criteria, migration mechanisms, and inter-
pretation methods of gas tracers, revealing some of their basic characteristics, with the aim of provid-
ing valuable guidance for enhancing oil recovery.
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Table 1. Common types and characteristics of different gas tracers
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Figure 1. Schematic diagram of the basic principle of a scintillation counter
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Figure 2. Chemical gas tracer detection system
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Table 2. Different migration mechanisms and characteristics
= 2. TEIEHBIERFE

ZERHL o

St VE SR 2 6] B 22 RO 35 B () 2 5

Wiy CERERUATEREH TR B 5RO T 2 AL R AR R AR A RS L
» AN

DTYHC AR Y HCRECRIE, OIS B SRR G, B SHUZ R S Z R A R

TEES(CH,)

IR B G2 ARB) MR S (CHa)

Figure 3. Schematic diagram of CO2 convection displacing CH4 in connected pores
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Figure 4. Schematic diagram of longitudinal dispersion
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Figure 5. Schematic diagram of lateral dispersion
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Figure 6. Schematic of molecular diffusion
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Figure 7. Tracer return curve, single peak
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Figure 8. Tracer return curve, multiple peak
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Table 3. Comparison of different methods of interpretation
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