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Preparation and Performance Evaluation of Supramolecular Phase Change Fracturing Fluid with

Thermal Stimuli-response
YU Donghe', CHEN Weiyu®, LIU Guohua',ZHAO Ligiang®,JIA Yuanzhao', XU Kun’, ZHANG Nanlin®
(1. Research Institute of Petroleum Engineering , Huabei Oilfield Branch Company , PetroChina, Renqiu, Hebei 062552, P R of China; 2. College of
Petroleum and Gas Engineering , Southwest Petroleum University , Chengdu , Sichuan 610500, P R of China)

Abstract: In the hydraulic fracturing stimulation measures, the injection of proppant often leads to the problems such as sand out,
sand plug or no injection, which affects the fracturing effect. Using the self-assembly characteristic of supramolecular material,
supramolecular building unit was synthesized by using N, N- dimethylformamide (DMF) as solvent, adding isocyanurate and
tetramethylammonium chloride, and then the phase change fracturing fluid (PCFF) was prepared by modifying the building unit
through functional unit, sodium dodecyl benzene sulfonate, polyvinyl pyrrolidone, hydrogen peroxide, calcium chloride, etc. The
PCFF and the non-phase change fracturing fluid were mixed and heated to 80 °C to prepare a phase change solid. The synthesized
products were characterized by NMR and SEM, the microstructure of the system was analyzed, and the injectability of phase change
fracturing fluid and the pressure resistance and flow conductivity of phase change solid were studied. The results showed that during
the heating process, the molecular self-assembly arrangement of PCFF underwent a phase change and formed a solid. The PCFF had
good injectability, and the average viscosity at 20—70 “C was only 17.55 mPa- s. The phase change solid had good pressure
resistance and crush resistance, and the crushing rate under 28 and 52 MPa closing pressure was 1.83% and 3.22%, respectively. The
conductivity of phase change solid under different sanding concentrations was better, and the high-pressure conductivity was close
to that of ceramsite and much higher than that of quartz sand. During the fracturing construction process, only liquid was injected.
The PCFF formed a solid phase at the formation temperature to support the fractures and established oil and gas channels, avoiding
sand plugging and injectability problem of solid proppant.

Keywords: hydraulic fracturing; self-assembly supermolecule; thermal stimuli-response; phase change fracturing fluid; phase change
solid
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