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Abstract

During the development of Chengdao Oilfield, some production wells exhibited a significant decline
in liquid production, while injection wells experienced continuous pressure buildup, adversely af-
fecting the field's development efficiency. Analysis revealed that the migration of clay minerals, hy-
dration-induced swelling, and deposition of suspended impurities in injected water were the primary
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causes of pore-throat blockage. To address this issue, a laboratory study was conducted based on
the geological characteristics and blockage mechanisms of the oilfield, leading to the development
of a novel neutral supramolecular blockage removal system. Experimental results demonstrated
that this system could effectively disperse wax, colloids, and asphaltenes in the reservoir while sig-
nificantly reducing interfacial tension (reaching 10-3 mN/m). Field application in an offshore water
injection well (Well A) showed that the injection pressure decreased from 9.63 MPa to 2.51 MPa, a
reduction of 73.9%, with the injectivity index increasing by 2.5 times. Correspondingly, the associ-
ated oil well achieved a cumulative daily oil production increase of 12.4 tons. The study demon-
strates that the non-acid supramolecular blockage removal system can effectively mitigate for-
mation blockages, deliver remarkable stimulation and injection enhancement effects, and holds
broad potential for application in oilfield development.
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Table 1. Clay mineral forms
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Figure 1. Corrosion perforation of tubing caused by acidification
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Table 2. Interfacial tension experiment
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Figure 2. Effect of supramolecular plugging removal agent on dispersing crude oil (0 min vs. 10 min)
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Table 3. Simulation scale dispersion experiment
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Figure 3. Effect of supramolecular plugging remover on dissolving calcium sulfate and calcium carbonate
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Table 4. Test results of corrosion rate of plugging remover
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Figure 4. Corrosion rate effect of supramolecular plugging remover
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Table 5. Plugging removal agents for 12C water injection wells in Chengdao Oilfield
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