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Research and application of an organic boron crosslinker with
high temperature resistance
LIU Tong-yi'*, SHI Qun-ni'* , CHEN Guang-jie’, TANG Wen-yue' , TANG Tang'
(1. College of Chemistry and Chemical Engineering, Southwest Petroleum University, Chengdu 610500, China;
2. Chengdu Baichun Petroleum Technology Co. , Ltd. , Chengdu 610500, China)

Abstract: An organic boron complex crosslinker with high temperature resistance is synthesized for hydraulic
fracturing in deep wells,using glycerin and water as solvent,boron as main agent,KST-1 and mannitol as ligand , sodium
hydroxide as a catalyst and B-26 as a retarding agent. Besides that, a boron crosslinked fracturing fluid system is also
obtained by optimizing the types and amount of additives. The optimal crosslinking performance can be achieved under
the following conditions:0.3% —0.4% of the content of crosslinker,11 —13 of pH,75 —80°C of reaction temperature.
The evaluation experiments indicate that the temperature resistance of boron crosslinked fracturing fluid can reach up to
172°C , with the viscosity keeping on 370 mPa+s under the constant shear rate of 170 s ™' for shearing 90 minutes. The
viscosity of boron crosslinked fracturing fluid still remains above 260 mPa+s even under the shear varying rate,11 s ™' for
shearing 5 minutes followed by 170 s~' for 85 minutes. In addition, the fracturing fluid has remarkable properties,
including low fluid loss by filtration coefficient of 4. 1 x 10 ™* m/min"? at 172°C , fast breaking speed by gel breaking for
2 hours under 172°C , the viscosity of broken fluid less than 5 mPa-s and low damage on reservoir (20% of damage
rate) . The site operation indicates that the fracturing fluid can be successfully applied in 170°C reservoir and the daily

production of natural gas increases up to 30 000 m’.
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