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Abstract

With the rapid development of unconventional oil and gas reservoirs, higher requirements have
been placed on the uniformity of hydraulic fracturing and the controllability of fracture flow.
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Traditional temporary plugging materials often suffer from poor sealing and difficult flowback
under high temperature, high pressure, and complex fracture conditions, which limits their ap-
plication. This paper provides a systematic review of recent advances in high-performance tem-
porary plugging agents (TPAs), focusing on material classification, transport mechanisms, sealing
stability, and performance optimization. The migration of TPAs in fractures can be divided into
several stages—entry, sieving, bridging, accumulation, and compaction—governed by the cou-
pling of particle size distribution, carrier fluid viscosity, flow rate, and fracture geometry. The
formed plugging layer usually exhibits a multilayer structure composed of a skeleton layer, a fill-
ing layer, and an interfacial compaction layer, whose integrity depends on mechanical interaction
and fluid disturbance. Degradable polymers, elastic composites, and fiber-reinforced systems show
superior strength and stability, while intelligent responsive materials offer adaptive performance
in complex downhole environments. Future research should focus on integrating multi-scale mod-
eling with experimental validation to achieve intelligent, controllable, and sustainable plugging
technologies for efficient hydraulic fracturing and reservoir stimulation.
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Table 1. Engineering applicability and key-metric comparison of four high-performance temporary plugging agents
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