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Figure 1 Schematic diagram of structure of xanthan gum (a) and polysaccharide guanidine gum (b).
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Figure 2 Schematic diagram of the micellar process of surfactants.
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Figure 3 Schematic diagram of suppressing turbulent pulsation of polymer drag reducer??],
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Figure 4 Schematic diagram of viscoelastic drag reduction mechanism of polymer drag reducer!4l.
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Figure 5 Schematic diagram of structure of polyacrylamide.
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Review

Research Progress of Polyacrylamide-based Polymer Drag Reducer

HUANG Jing!, LIU Yuan®*, ZHANG Wang-qing?
(!Sinopec Research Institute of Petroleum Engineering Co.,Ltd., Beijing 102208, China; *Sinopec Beijing Research
Institute of Chemical Industry, Beijing 100013, China; 3School of Chemistry, Key Laboratory of Functional
Polymer Materials, Institute of Polymer Chemistry, Nankai University, Tianjin 300071, China)

Abstract The extraction of shale oil and gas resources deep in the formation is often carried out by transporting
fracturing fluid to the formation for diversion and resource enrichment. However, when transporting fracturing
fluid at high flow rates, turbulent flow occurs in the pipeline, causing significant loss of kinetic energy and
ultimately resulting in the failure of the fracturing fluid to achieve the expected diversion effect. By adding drag
reducers to the fracturing fluid to alleviate the disturbance of turbulent layers, this situation can be effectively
alleviated. Among them, polyacrylamide-based polymer drag reducers have been favored by researchers for their
excellent water solubility and good shear resistance. This article introduces the classification of drag reducers
used in hydraulic fracturing technology, with a focus on the detailed explanation of the drag reduction mechanism
and types of polyacrylamide-based polymer drag reducers. Finally, the practical application of polyacrylamide-
based polymer drag reducers in industry is briefly described, and the future development direction of this type of
drag reducers is also discussed.

Keywords Fracturing fluid, Drag reducers, Drag reduction mechanism, Polyacrylamide

* Corresponding author: LIU Yuan, E-mail: yuanliu@mail.nankai.edu.cn.



