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Preparation and properties of lithium silicate/femulsion
composite plugging agent
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Abstract: In order to keep the stability of shale during drilling and to achieve high-pressure resistant plugging
on micro- and nano-scale pores and fractures formed, emulsion (OSE) was prepared from emulsification of
water- and oil-soluble nonionic surfactants, and then combined with lithium silicate (LS) to obtain lithium
silicate/emulsion composite plugging agent (LOSE). The LOSE was characterized by nanometer particle size
and Zeta potentiometer, biological microscope, surface tension tester and SEM. LOSE was further added to
bentonite base slurry, and the effect of m(OSE) : m(LS) on the rheological properties of LOSE were evaluated
by rheological filtration loss and blocking performance test experiments, and the influence of the LOSE
additive amount (based on the mass of base slurry, the same below) on the rheological and filtration
performance of drilling fluids before and after aging were explored, with the blocking action mechanism
speculated. The results showed that m(OSE) : m(LS)=2 : 2 was the optimal compounding mass ratio, with
the LOSE-22 obtained displaying a median particle size of 2.50 pum, surface tension of 36.47 mN/m. The API
filtration loss in the drilling fluid with an additive amount of 4% LOSE-22 was reduced by 29.1% from 22.0 mL
(base slurry) to 15.6 mL. The additive amount of 1% LOSE-22 could reduce the volume fraction of base slurry
into sand bed from 100% to 50%, and reduce the median particle size of water-based drilling fluid before
aging by 58.8%. When the additive amount of LOSE-22 was 3%, the volume fraction of drilling fluid into the
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sand bed was 71%, and the API filtration loss was 16.0 mL, which showed the best combined effect of fluid
loss reduction and plugging. LOSE-22 achieved the effect of sealing and protecting the reservoir through the

tail hydrophobicity of nonionic surfactant and the film-forming action of LS.

Key words. water-based drilling fluids; emulsions; lithium silicate; plugging agents; film-forming; oil field

chemicals
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# 1 AIF m(OSE) : m(LS)f LOSE B3 48 13 3 1 Ak
Table 1 Rheological filtration properties of LOSE with
different m(OSE) : m(LS)

Bt AV/(mPa's) PV/(mPa's) YP/Pa FLp/mL JEUHEE/mm

LOSE-40 18.5 6.0 12.5 27.6 4.0
LOSE-31 16.5 6.0 10.5 18.0 2.0
LOSE-22 10.5 6.0 4.5 15.6 1.0
LOSE-13 3.0 3.0 0.0 16.6 0.5
LOSE-04 2.3 1.5 0.8 18.0 0.2
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Fig. 2 Photos of medium-pressure filter cakes after aging
with different m(OSE) : m(LS) LOSE added to the
base slurry
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Fig. 4 Surface tension diagrams of LOSE-22 (a), OSE (b),
PP (c) and SP (d)
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Fig. 7 Photos of sand bed experiment after aging of base
paste with different LOSE-22 additions
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Fig. 9 Zeta potential of drilling fluids with different LOSE-22
additions before and after aging
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Fig. 10 SEM images of base slurry mud cake (a, b) and
base slurry+LOSE-22 added at 1% mud cake (c, d)
at different magnifications
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