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Abstract

To address the problem of productivity decline caused by composite plugging in the bottomhole
after production in volume-fractured gas wells in western Sichuan, three volume-fractured gas
wells in the study area were taken as examples. The composition of the plugging materials was iden-
tified and the plug-removal system was optimized. The plugging materials consist mainly of fractur-
ing sand, clay minerals, carbonate minerals, and iron oxides, exhibiting characteristics of multi-
mineral coexisting composite contamination. Based on the compositional characteristics, a mud
acid system was selected and optimized. Dissolution and core permeability recovery experiments
showed that the dissolution rate of the 12% HCI + 3% HF mud acid system reached 57.62%, which
was significantly higher than that of the single 15% HCI or 3% HF systems. After treatment with this
system, the core permeability increased by a factor of 1.63 to 1.76. Through the optimization of pen-
etrating agents, chelating agents, corrosion inhibitors, and cleanup additives, the final formulation
was determined as: 12% HCI + 3% HF + 0.6% OPE-3 + 5% DTPA + 5% SA1-3C + 1.0%~1.5% SA1-8.
Comprehensive performance evaluation demonstrated that the system has good compatibility, and
its surface tension and corrosion inhibition performance meet the requirements for field opera-
tions, indicating promising prospects for field application.
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Table 1. Optimization results of the main purification agent for pollutants
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Table 2. Experimental results of dissolution by different acid systems
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Figure 1. Comparison of dissolution rates of different acid systems on blockages
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Figure 2. Comparison of core permeability ratios before and after treatment with different acid systems
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Table 3. Experimental results of dissolution rate under different penetrant conditions
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Figure 3. Comparison of dissolution rate under different chelating agent conditions
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Figure 4. Performance evaluation results of cleanup additive
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Table 5. Experimental results of high temperature and high pressure dynamic corrosion rate measurement
5. BIRSEINTSEHEENELELER

iy S NLHT AR

KRMT  RET ZnE% gz g JEEER g/(m?h)

G5 Figg i g
1 345 11.2256 11.1311 0.0945 17.37
2 120 2 346 11.2790 11.1951 0.0839 1542
3 327 11.3733 11.2496 0.1237 22.74
4 140 3 394 11.3990 11.2732 0.1258 23.13
5 300 11.2603 10.9663 0.2940 54.05
6 160 N 367 11.3163 11.0188 0.2975 54.68

DOI: 10.12677/jogt.2026.482035 307 AR IR T =R


https://doi.org/10.12677/jogt.2026.482035

FI %

(a) 120°C (b) 140°C (c) 160°C

Figure 5. The state of steel sheet after high temperature and high-pressure dynamic corrosion rate measurement
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