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Research Progress and Prospect of Key Treatment Agents for Intelligent Water
-Based Drilling Fluids
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Abstract: Compared with traditional water-based drilling fluids, intelligent water-based drilling fluids possess intelligent features
such as "self-recognition, self-regulation, and self-adaptation", and are expected to fundamentally break through the technical
bottlenecks currently faced in the drilling fluid field. They represent a more promising direction for future development. Based on a
literature review, this paper systematically summarizes research progress on key additives for intelligent water-based drilling fluids:
including flow - type modifiers, loss reducers, shale inhibitors, viscosity enhancers, and leak - sealing materials: across three
dimensions: molecular design, response mechanisms, and performance evaluation. Furthermore, addressing critical technical
challenges associated with various intelligent additives, it outlines future development directions to provide theoretical guidance for
constructing intelligent drilling fluid systems.
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Fig.1 Mechanism of action of double-sided structural composites(after Tchameni ez al., 2024)
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Fig.2 Mechanism of action of the thermosensitive inhibitor SNAS(after Lai ez al., 2023)
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Fig. 3 Mechanism of action of salt-responsive fluid

loss reducer EHL-ASN(after Sun ez al., 2021)
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Fig. 4 Mechanism of action of salt-responsive fluid loss reducer DADC(after Li ez al., 2024)
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YUK E A MR ZY -1 B AR IR T — 3R 2 & R AL
il : 442K S0, W PE A% 5 1 Mg 5 3 i 20 51 RN L A
W B T 2% T TP B2 [ 5 3 ) 4% 5 [ B R 1R 46 5k 1A
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Fig.5 Directional sealing of micro-fractures by temperature-

sensitive deformation materials(after Kong, 2021)
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IFRERREE

B IK 215 (2024) LA 2- TR I Bk e -2- HH S DI RS R
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TR T o ] Ak 7 R S 0 B B TR BR R TR0 DR
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Fig.6 CK-D self-healing mechanism(after Sang, 2023)
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Fig.7 Mechanism of action of temperature-sensitive flow pattern regulator CGBA (after Tchameni ez al., 2021)
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Fig.8 Mechanism of action of salt-responsive tackifier FPOD
(after Wang et al., 2024c¢)
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Fig.9 Molecular simulation of salt response mechanism(after Sun ez a/., 2020)
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Fig. 10 Salt-response thickening mechanism of polymer PAADS(after Wang ez al., 2024b)
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