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Abstract

Horizontal drilling in Sichuan-Chongqing Longmaxi shale formations (SiO, 58%~83%) faces high risks
of differential sticking and caving/sloughing accidents (15%~20% of drilling incidents) due to strong
brittleness, developed bedding/microfractures, long laterals, and narrow-clearance rotary steerable
systems (RSS), often causing severe time losses. Conventional methods (mechanical jarring, incremen-
tal lifting) exhibit low efficacy, while high-temperature corrosion inhibitor failures can lead to second-
ary risks like acid-induced drillstring fractures. Field observations reveal multi-mechanism sticking
(differential pressure adhesion + spalling/collapse + solid embedment), rendering traditional HCI treat-
ments ineffective. Recent advances in acid unsticking technology focus on synergistic systems integrat-
ing targeted dissolution, wellbore stabilization, and drillstring protection. Key approaches include mud
acid-organic acid composites, retarded acids (emulsified /foam acids), and microemulsions for complex
conditions, coupled with acid soaking + mechanical unsticking protocols. However, challenges persist:
unclear dissolution mechanisms in high-silica shale, limited corrosion inhibitor longevity above 120°C,
balancing unsticking efficiency vs. wellbore integrity, and lack of block-specific formulations. Future
research should prioritize molecular-designed acid fluids, intelligent controlled-release systems, and
integrated unsticking-anticollapse-corrosion inhibition technologies to enhance efficiency and safety in
these formations.
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Figure 1. Schematic diagram of the reaction mechanism
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Table 1. Comparison of different types of unsticking acid fluids
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Table 2. Comparison of key performance parameters of different types of stuck-pipe freeing acids
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Figure 2. Comparative schematic diagrams of wellbore collapse-induced and cuttings bed-induced stuck pipe
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Table 3. Comparison of field cases of stuck-pipe freeing with different acids
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