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Abstract : During the past few decades, oil and natural gas consumption have increased significantly. The limited amount of
hydrocarbon resources on earth has led to a stronger desire towards efficient drilling, well completion and extracting, with the
least time, energy and money wasted. Well cementing is one of the most crucial and important steps in any well completion, to
fill the annulus between the casing string and the well bore. However, since it takes place at the end of the drilling process, a
satisfying and acceptable job is rarely done. Hence, a large and significant amount of time and energy is then spent in order to
do the required corrections or retrofitting the well in some cases. Oil well cement paste needs to be pumped during the
cementing process, therefore the rheological and flow behavior of the paste is of great importance. This study examines the use
of innovative cellulose-based nanomaterials on the flow properties of the resulting cementitious system. The cementitious paste
developed in this research is composed of water, class G oil well cement, bentonite and cellulose nanocrystals (CNC). Bentonite
is used as a cross contamination component. Initially, the influence of CNC on the flow and rheological behavior of CNC and
bentonite suspensions was assessed. Furthermore, the rheological behavior of oil well cement pastes dosed with CNC was
studied using a steady shear parallel-plate rheometer and the results were compared to the rheological behavior of a neat oil
well cement paste with no CNC. The parameters assessed were the yield shear stress and the viscosity. Significant changes in
yield shear stress and viscosity were observed due to the addition of the CNC. Based on the findings in this study, the addition
of a very small dosage of CNC to the oil well cement paste results in a more viscous cement slurry with a higher yield stress,
demonstrating a shear thinning behavior.
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