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RESUMEN

Los fluidos de perforacion tienen como principal funcién remover los recortes de roca generados por el
trepano. Se los clasifica de acuerdo a sus componentes de base: agua (WBM), aceite (OBM) o gases. Entre
los aditivos mas comunes encontramos: polimeros, densificantes, sales, tensioactivos, lubricantes, entre
otros. La tendencia actual es disefiar lodos WBM amigables con el ambiente, que puedan competir con los
OBMs en términos de baja toxicidad, minino dafio a la formacién productora, performance, eficiencia y
bajos costos asociados con la disposicion final de los recortes generados y los fluidos. Esto llevé a la
incorporacién de nuevos materiales a los fluidos como ser: nanomateriales. [1]

La creciente demanda de hidrocarburos ha llevado al estudio y produccion de reservorios no
convencionales de tipo shale en Argentina y en el mundo. Este tipo de formaciones son rocas sedimentarias
de estructura laminar, poseen materia organica, estan conformadas por particulas consolidadas del tamafio
de las arcillas, poseen nanoporos y baja permeabilidad. [2] Durante la perforacion del shales se debe
garantizar la inhibiciéon de las arcillas presentes y estabilidad de las paredes del pozo controlado el
incremento de la presién poral ocasionado por el ingreso de fluido a la formacién. Para este Gltimo
proposito, en este trabajo, se selecciond nanosilice de 12 nm las cuales obturan los poros del shale que
tienen un tamafio promedio de 30 nm. Se busca de esta forma reducir: el ingreso de fluido a la formacién,
la presion poral, la permeabilidad y minimizar la interaccion roca-fluido, mejorando la estabilidad de las
paredes del pozo. [3,4]

Se estudio la reologia de los WBM disefiados con distintas proporciones de nanoporticulas confrontando
con el comportamiento reoldgico de un OBM para determinar la concentracién dptima de nanosilice.

ABSTRACT

Generally, drilling fluids may be defined as fluids with a composition that can assist the generation and
removal of cuttings from the borehole to the surface. They are classified according to their base as water
based mud (WBM), oil based mud (OBM) or gas. Polymers, densifiers, brines, surfactants, among others are
main components of drilling fluids. Currently the trend is to develop WBMs, which simulate the high
performance of OBMs, with benefits such as reduction of environmental impacts and lower costs associated
with cuttings and fluids disposal. This challenge introduces high performance materials in the oil industry
like nano materials. [1]

The increasing demand of hydrocarbons has led the study and production of unconventional resources in
Argentina and worldwide like shale and tight reservoirs. Shales are sedimentary rocks composed of clay size
particles and organic matter with laminar structure, low permeability and nano pores [2]. In these types of
rocks wellbore stability and shale inhibition are key factors while drilling, so it is necessary to avoid pore
pressure increase and subsequent penetration of drilling fluid into the formation. In this research nanosilica
(12nm) was used to minimize shale permeability through physically plugging the nano pores of shales which
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are of 30 nm as average. This nano material will minimize not only fluid penetration, pore pressure, shale
permeability and fluid-rock interaction but will improve wellbore stability [3,4].

In this work the rheological behavior of WBM with nano particles is analyzed. Fluids are prepared with the
same additives and composition as the ones used in argentine fields. Finally, the rheological behavior of
WBM was compared with the OBM’s and the best concentration of nanosilica is determined.
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