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Experimental study on rheological properties of siloxane
thickened CO, under high pressure
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Abstract: The phase state and rheological properties of CO, as a fracturing fluid during fracturing are complex, and its vis-
cosity is fundamental for the process design. In this study, siloxane was tested as a thickener of CO,, and its thickening be-
havior was investigated at high pressure. The rheological property of the thickened CO, was measured using a capillary meth-
od, in which the effects of thickener mass fraction, temperature and pressure on the viscosity of CO, were investigated. The
experimental results show that the thickened CO,can be characterized as a typical power-law fluid under pressure of 816
MPa, and its viscosity are influenced significantly by the variation of temperature and pressure. With increasing temperature ,
the apparent viscosity of the thickened CO,, the consistency coefficient and the flow index decrease. In the temperature range
of 30-40 °C, CO, changes from liquid to supercritical state, and its apparent viscosity decreases dramatically. As pressure
increases, the apparent viscosity of the thickened CO,as well as the consistency coefficient increase, while the flow index de-
creases, and the non-Newtonian feature of the thickened CO, is enhanced. The apparent viscosity of the thickened CO, can
be increased by 62% when pressure increases from 8 MPa to 16 MPa.
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