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A R] /b kL% K R]/h kL%
0 0 30.0 460
5.0 151 35.0 483
10.0 252 40.0 492
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20.0 378 50.0 516
25.0 432
222 M
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PR IREE AV/(mPa-s) PV/(mPa-s) YP/Pa FL/mL
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2%k R 43.0 27.0 8.2 18.2
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Research on the Reusable Water-based Fracturing Fluid
WANG Manxue', HE Jing’, WEI Hailong', ZHANG Tingting', WEI Jun'
(1. College of Chemistry & Chemical Engineering, Xi’ an Shiyou University, Xi’ an, Shaanxi 710065, P R of China; 2. Research Institute of Shaanxi
Yanchang Petroleum (Group) Ltd., Xi’an, Shaanxi 710075, P R of China)

Abstract: In view of the current low efficiency of reuse of water-based fracturing flowback fluid, A reusable water-based fracturing
fluid RFrac-H was prepared used a hydrophobic associative polymer BT1218 as a thickener, and dodecylbenzenesulfonate and
triethanolamine as a viscosity accelerator FJ-1, Na,CO; as pH regulator, KCI as clay anti-swelling agent, sulfamic acid and
persulfate as composite breaker, and RFrac-H gel breaker was also used to prepare new fracturing fluid, and the temperature
resistance, shear resistance and gel breaking performance of the fracturing fluid were evaluated. Experiments results showed that
when the temperature rose from 30 C to 120 C, the viscosity of RFrac-H fracturing fluid, composed of 0.4% BT1218+0.1%
Na,CO;+0.5%KC1+0.30% FJ-1, was greater than 50 mPa-s at the shear rate of 170 s™'; the viscosity of the above fracturing fluid
was greater than 40 mPa- s after continuous shearing for 60 min at the temperature of 100°C and at the shear rate of 170 s™, and its
static settlement velocity of suspended sand was 0.0214 cm/s. After breaking, the viscosity of the breaker fluid was 2.51 mPa-s, the
surface tension was 24.4 mN/m, the interfacial tension was 0.282 mN/m, and the clay anti-swelling rate was greater than 80%. The
performance of the fracturing fluid prepared by RFrac-H breaker fully met the requirements of fracturing fluid performance
indicators, and the breaker fluid could be reused several times, which could reduce the cost of liquid preparation notably. Compared
with RFrac-H, the fracturing fluid prepared by using breaker fluid had a reduction of more than 70% in the amount of thickener and
viscosity accelerator.

Keywords: fracturing fluid; hydrophobically associating polymer; gel breaker; reuse of gel breaker; preparation

(45515 0, continued from p.15 )
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Preparation and Performance Evaluation of Polymer Microsphere as Drilling Fluid Filtrate Additive
LIU Yun', WANG Ning’, ZHANG Wenzhe’
(1. Research Center for Exploration and Development Technology, Yanchang Oilfield Company, Lid, Yan’an, Shaanxi 716000, P R of China;
2. College of Petroleum Engineering, Xi’ an Shiyou University, Xi’ an, Shaanxi 710065, P R of China; 3. Shaanxi Yanchang Petroleum (Group)
Company, Ltd, Xi’an, Shaanxi 710018, P R ofChina)

Abstract: Aiming at the failure of existing fluid loss agent in the environment of high temperature and high salinity, a polymer
microsphere was synthesized through inverse emulsion polymerization by water-soluble monomers, such as sodium p-styrene
sulfonate with benzene ring structure and sulfonic acid group, 2-acrylamide-2-methylpropanesulfonic acid and acrylamide, and oil
phases, such as sorbitan fatty acid ester (Span 80) , polyoxyethylene sorbitan monostearate (Tween 60) and liquid paraffin.
Infrared spectroscopy, thermogravimetric analysis, scanning electron microscope and laser particle size analyzer were used to
characterize the product. Then the swelling performance, salt resistance, aging performance, temperature resistance and plugging
performance in the core were studied. The results showed that the microspheres displayed a spherical morphology with a particle
size of 2.82—10.26 um, and began to decompose at 270 “C. It was found that the final expansion ratio of microspheres in deionized
water was nearly 5 times the size of the previous one after reaching the swelling equilibrium. Microspheres exhibited a good fluid
loss reduction performance in high salinity and high temperature conditions, and had good anti-aging property. A good plugging
performance was observed in core plugging experiments. The polymer microspheres aggregated in macropores, where effective
plugging was achieved.

Keywords: polymer microsphere; fluid loss agent; plugging performance; high temperature; high salinity
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