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Abstract:
Drilling operations are one of the most important processes in the oil industry and the most important and widely used part in drilling operations is the drilling mud system. Drilling mud according to the assigned and very diverse tasks must be a suitable combination and compatible with operating conditions such as the type of manufacturer and the type and quality of oil in the reservoir. Also, drilling fluid alone contains about 15 to 20% due to drilling process. According to the above, it is necessary to improve the properties of drilling fluid such as rheological and filtration of drilling fluid and other properties to increase efficiency and reduce costs drilling process. In this research, the rheology and filtration properties of water-based drilling mud have been evaluated to which iron titanium oxide nanoparticles have been added. For this purpose, iron titanium oxide nanoparticles were synthesized by sol-gel method. To analyse the appearance, size and morphology of nanoparticles, various analyses were performed, including field emission scanning electron microscopy analysis, X-ray diffraction (XRD) and Fourier transform infrared spectroscopy (FTIR). These analyses show spherical nanoparticles with an approximate size distribution of 20 nm that have accumulated. Nanoparticles were added to the base drilling fluid in different weight percentages and the properties of viscosity, plastic viscosity and yield stress of nanofluids were compared with the base drilling mud and a concentration of 0.5 wt.% was considered as the optimal concentration. At this concentration, the apparent viscosity was about 262% and the plastic viscosity was more than 233% and the yield stress was about 442% compared to the base fluid. The amount of fluid loss was improved by 57% and the thickness of the mud cake was reduced by 32%.
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