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Synthesis and Performance Evaluation of Organoboron Crosslinking Agent for Low Concentration
Fracturing Fluid
SHAO Ning, YAN Yongsheng, YU Peizhi
(School of Engineering and Technology, China University of Geosciences, Beijing 100083 ,P R of China)

Abstract: In order to solve the problem of high concentration of fracturing fluid thickener in China, organic boron crosslinker
JS2-6 was synthesized by using sodium tetraborate decahydrate as main material and complexing with ethylene glycol,
triethanolamine and polyhydroxy alcohol under the catalysis of NaOH. The synthesized crosslinking agent JS2-6 was used in low
concentration fracturing fluid system. The structure of crosslinking agent JS2-6 and HPG/JS2-6 was characterized by infrared
spectroscopy. The delayed crosslinking, temperature and shear resistance, filtration, demulsification and friction properties of the
fracturing fluid formed by the crosslinking agent and low concentration hydroxypropyl guanidine gum were studied. The formula of
low concentration fracturing fluid system obtained by experiment was as follows: 0.3%—0.35% HPG+0.2% fungicide FHS-18+
0.2% assistant F220+0.3% clay stabilizer DS-208+0.1% cross-linking accelerator+0.02%—0.04% pH regulator, the cross-linking
ratio was 100: (0.2—0.3), and the suitable temperature of the system was 60—150°C.. The crosslinking time could be prolonged up
to 90 s by adjusting the pH value of the system. After sheared for 90 minutes at the temperature of 140°C and shearing rate of 170
s, the viscosity of the fracturing fluid remained about 150 mPa - s, which indicated that the fracturing system had excellent
temperature and shear resistance. The system had the lowest filtration coefficient of 7.12x 10 m/min'* and a filtration capacity of 28
mL at 120°C, indicating that the system could effectively reduce formation damage. The interfacial tension between gel breaking
fluid after gel breaking and kerosene at 120°C was less than 1 mN/m, in addition, the gel breaking fluid had low viscosity, low
formation damage rate and low frictional resistance, which could meet the requirements of easily draining.

Keywords: low concentration fracturing fluid; organoboron crosslinker; temperature and shear resistance; gel breaking performance;

interfacial tension; low friction
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