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Abstract  11 

 12 

Petroleum stands out as an important energy source. In oil well drilling operations, 13 

drilling fluids are used with the main purpose of cleaning and maintaining the 14 

hydrostatic pressure in the wellbore. Due to the importance of understanding solid-fluid 15 

interaction and the lack of quantitative studies on solids content in regions with high 16 

solids concentrations, this study evaluated the stability of drilling fluids. Rheological 17 

tests and gravitational and batch sedimentation tests with fluids differentiated by the 18 

addition of calcium carbonate assessed the separation dynamics as a function of time 19 

and position and determined the constitutive equations for pressure on solids, which are 20 

fundamental to solve models of flow through porous media. Gamma-ray attenuation, a 21 

non-destructive technique, quantified the local volumetric solids concentration in 22 

sedimentary regions. The results showed a shear-thinning behavior and thixotropic 23 

effects in the fluids and the influence of calcium carbonate on the sedimentation profile. 24 

The non-thickened suspension had lower values of apparent viscosity, higher 25 

sedimentation rates, and more compressible sediments than the thickened system. Thus, 26 

the formulation of drilling fluids affected the separation process in suspensions; for that 27 

reason, it must be adjusted to the operational conditions. This study contributed to 28 

increase rheological and stability knowledge on non-Newtonian suspensions. 29 

 30 
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Highlights: 34 

 35 

- Gamma-ray attenuation is a non-destructive technique that quantifies the volumetric 36 

solids concentration. 37 

- Drilling fluids show shear-thinning and thixotropic behavior. 38 

- When added to a suspension, calcium carbonate increases its stability. 39 

- Proposal of constitutive equations for pressure on solids. 40 

- Plotting of constant concentration curves for solids. 41 
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