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Fig. 3 Effect of stirring speed on destabilizing and flocculation
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Abstract Polymer waste water-based drilling fluid exhibits extremely high stability and is difficult to achieve
solid-liquid separation, which is a key bottleneck restricting its recycling in offshore oil fields. In this study,
polymerized zirconium salt was employed to destabilize and flocculate water-based drilling fluid. The effects of
various process parameters, including the alkalization degree of the agent, dosage, stirring speed, flocculation
time and temperature, on the flocculation process were systematically investigated. The optimal reagent
formulation and treatment conditions were determined. The destabilization and flocculation performance of
polymeric zirconium salt were compared with those of traditional polymeric ferric sulfate, focusing on solid-
liquid separation efficiency and other performance metrics. The mechanism of destabilization and flocculation
by polymeric zirconium salt was also elucidated. The results showed that the optimal formulation and treatment
conditions for polymeric zirconium salt were as follows: an alkalization degree of 10%, a dosage of 2.70%, a
stirring speed of 200 r'min', a flocculation time of 60 s, and a flocculation temperature of 20 °C~70 °C.
Polymeric zirconium salt demonstrated excellent destabilization and flocculation performance for polymer-based
waste water-based drilling fluids, achieving a dewatering rate of 75.1%, a mud cake water content as low as
34.17%, and a filtrate turbidity of 243 NTU. The destabilization and flocculation mechanism of polymeric
zirconium salt involves its strong charge neutralization ability, which significantly reduces the Zeta potential of
solid particles in the waste drilling fluid. Furthermore, the hydrolysis of polymeric zirconium salt generates
high-molecular-weight inorganic polymers that form larger floc particles through a sweep flocculation
mechanism, thereby enabling efficient solid-liquid separation. This study provides theoretical support and
practical guidance for the use of polymeric zirconium salt in destabilizing and flocculating polymer-based waste
water-based drilling fluids.

Keywords  polymerized zirconium salt; drilling fluid; polymer; destabilizing flocculation; solid-liquid
separation
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