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Abstract: The effect of the thermal composite fluid remaining in the reservoirs on the rheological properties of the plugging agent
particle solution is still unclear at the late thermal composite development stage of the heavy oil reservoirs. Therefore, it limits the
application of particle solutions in this stage. For this, based on the rheological theoretical model and viscosity-concentration for-
mula, a viscosity-concentration relationship that can accurately describe the SiO, + polymer dispersion system was preferably se-
lected by combining the viscosity-concentration change of particle solutions. The effects of different factors on the rheological prop-
erties of the SiO, + polymer dispersion system and the mechanism were investigated by using a rheometer, a Zeta potential ana-
lyzer, and a scanning electron microscope. The results show that the viscosity-concentration relationship of the SiO, + polymer dis-
persion system is in accordance with the Krieger and Dougherty viscosity-concentration models. The viscosity of the SiO, + polymer

dispersion system decreases with increasing temperature or mineralization. The viscosity of the SiO, + polymer dispersion system in-

Wk H 41:2023-04-02,,
&R TR (1991—) , 53, Bep v 22 A, AR A, IR A SR & BRI AR 9T . E-mail : wuchao172034@163.com.
FEAIH  ER [ SRPEF R G- E AR Tl 3 4 MR A 2 00 IR A R ROT B HLHLS e iR R BERE RS2 (U20B6003)



$30E Holl

FrRH A . SR ORI R A M R S A R -123-

creases with increasing particle concentration or pH. The difference in viscosity between SiO, + polymer dispersion systems with an-

ionic and nonionic surfactants is not significant, while the viscosity of SiO,+ polymer dispersion system with cationic surfactants is

significantly greater than that of the remaining two solutions. The viscosity of the particle solutions with different types of surfac-

tants decreases as the pH decreases. Therefore, it is important to select a suitable particle solution to provide a theoretical basis for

the application of SiO, + polymer dispersion system in the late thermal composite development stage of thick oil reservoirs.
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Fig.1 Variation of viscosity of SiO, + polymer dispersion
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Fig.2  Viscosity comparison of SiO,+ polymer dispersion
system at different particle concentrations
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Fig.3 Relationships among classical theoretical equation,
semi-empirical equation, and experimental data between
relative viscosity of SiO, + polymer dispersion
system and particle volume concentration
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Si0O, + polymer dispersion system
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