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Abstract: With the urgent demand for efficient and environmentally friendly fracturing technologies in the
development of unconventional oil and gas resources, polyglycolic acid (PGA) temporary plugging agent has become
a research hotspot due to its biodegradability, intelligent response characteristics, and environmental friendliness. This
paper systematically elaborates on the material properties and preparation process of PGA, reveals its dynamic mechanism
of “temporary plugging-degradation-unblocking” , and analyzes its application value from three aspects: economy,
environmental protection, and technological innovation. Studies have shown that PGA significantly improves reservoir
stimulation efficiency by precisely plugging high-permeability channels and inducing the formation of complex fracture
networks. Its complete degradation characteristic avoids the reservoir damage and environmental pollution issues associated
with traditional temporary plugging agents, while also promoting the integration and innovation of smart materials and
green technologies. Future research needs to further optimize the degradation kinetics model and large-scale application

schemes, providing technical support for the sustainable development of the oil and gas industry.
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