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Anti-pollution Performance Improvement of Shale Gas Well Cement Slurry by Surfactant
HE Guanxi', JIANG Hongbin', LIANG Yue', YANG Yang', HAN Long’
(1. The second Cementing Branch of Bohai Drilling Engineering Company, Lid, CNPC, Tianjin 300280, P R of China; 2. BGP Offshore, China
National Petroleum Corporation , Tianjin 300280, P R of China)

Abstract: When shale gas reservoir is developed by horizontal wells, due to casing eccentricity and irregular diameter, the
displacement efficiency of oil-based drilling fluid is usually low. Some oil-based drilling fluid is mixed into cement slurry, which
affects the performance of cement slurry. In order to improve the anti-pollution ability of shale gas cementing cement slurry, the
surfactant (AFSG-1) was prepared by mixing non-ionic surfactant and anionic surfactant in the laboratory. The research on
improving the anti-pollution performance of shale gas well cementing cement slurry by AFSG-1 was carried out with the field
oil-based drilling fluid and cementing cement slurry as the research object. The results showed that the addition of oil-based drilling
fluid in the field would seriously affect the fluidity, thickening time and mud-mixed water and debris properties of cement slurry.
The greater the proportion of oil-based drilling fluid, the more serious the pollution was. With the increasing amount of AFSG-1 in
cement slurry, the anti-pollution ability of cement slurry was gradually enhanced. When the mass fraction of AFSG-1 in cement
slurry was 2%, and then 20% oil-based drilling fluid was added, the fluidity, thickening time and cement stone properties of the
slurry were significantly improved compared with those without surfactant. In addition, the anti-pollution performance
improvement effect of AFSG-1 on oil-based drilling fluid of cement slurry was significantly better than that of other commonly used
surfactants. AFSG-1 could effectively improve the ability of shale gas cement slurry to resist the pollution of oil-based drilling fluid,
improve the cementing quality and ensure the cementing safety.

Keywords: shale gas; horizontal well; cement slurry; cementing ; surfactant; oil-based drilling fluid

( F4E5531 0, continued from p.31)

powder, 20% diethyl toluene diamine. When the density of the plugging agent was 1.8 g/cm’ and the particle size was 0.5—2.0
mm, it had good dispersion in the field oil-based drilling fluid. ARP plugging agent had the ability of deformation, cementation and
solidification. When ARP plugging agent was used in combination with bridge plugging particle, it could cement and solidify with
other ordinary plugging particles in formation fractures, thus improving the pressure bearing capacity and anti-backflow ability of
the overall plugging slug. When ARP plugging agent was combined with field plugging agent, the appropriate proportion of ARP
was 15%—25%. Meanwhile, the cementing strength of the composite plugging agent could reach 2.7—7.8 MPa. When the lost
circulation slurry prepared by ARP was used to seal fractures with 2—3 mm width, the positive pressure bearing capacity could
reach 8 MPa, while the anti-backflow pressure bearing capacity could reach 3.3 MPa. According to the characteristics of materials,
the site construction technology was designed and applied in a well in Changning, Sichuan. A good plugging effect was achieved.

Keywords: epoxy resin; plugging agent ; pressure-bearing plugging; self-bonding; oil-based plugging ; anti-returning
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