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Research and application of solid-free environment-friendly drilling fluid

for exploration and production well drilling
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2.College of Environment and Civil Engineering s Chengdu University of Technology s Chengdu Sichuan 610059, China)

Abstract: Exploration and production wells need to achieve the dual purposes of accurately obtaining hydrogeological

parameters and providing drinking water for the people. Therefore, the drilling fluid is required not only to have

basic wall protection and anti-collapse functions, but also to minimize the impact on formation permeability; and to

have good environmental protection as well. In light of this special requirement, a new PA —1 type solid-free drilling

fluid was developed. Permeability test, SEM and sand ball immersion test were conducted to evaluate and analyze

the drilling fluid in the laboratory, and the results showed that PA — 1 solid-free drilling fluid has little influence on

formation permeability and strong ability to prevent collapse with comprehensive performance superior to the

conventional drilling fluid system. In addition, the acute toxicity test on Chinese rice shrimp showed that it is safe

and non-toxic. Laboratory experiments and field applications have proven that PA — 1 solid-free flushing fluid has

excellent performance, which can be an alternative for selection of drilling fluid in exploration and production well

construction in the future.

Key words: exploration and production well; solid-free drilling fluid; permeability; anti-collapse performance;

toxicity evaluation
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Table 1 Performance index of different drilling fluid systems
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Fig.1 Schematic diagram of the permeability test device and test principle
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Table 2 Effects of different drilling fluids on permeability

of experimental rock samples
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Fig.2 SEM images of rock sample surface after

invasion by different drilling fluids
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Table 3 Immersion test of sand balls with different drilling fluids
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Fig.3 Shape of sand balls soaked in different drilling fluids for 24 hours
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Fig.4 SEM image of polymer adsorption on rock sample surface
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Table 4 Number of dead denticulata sinensis at different times
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Table 5 Results of dosage logarithms and probability units
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50000 4.699 55 5.13
60000 4.778 100 7.24
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Fig.5 Scattered dot diagram of acute toxicity experiment
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Table 6 Allowable biotoxicity values for drilling fluids
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Table 7 Toxicity classification of drilling fluids in United States
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