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ABSTRACT:

Graphene is one of the most important materials of the 21st century, and ifs

discovery (Nobel prize 2010) has led to a renaissance in many areas of physics and
engineering. Graphene is now increasingly used in liquids as a colloidal dispersion,
and this calls for an understanding of the fluid dynamics of this modern material.
This talk will report on investigations by my group where molecular dynamics and
continuum simulation techniques have been combined to address foundational
questions regarding the rotational behavior and rheology of graphene: can the
hydrodynamics of a partficle whose thickness is only about 0.3nm be described by

continuum theories? If so, can the framework established by Jeffery and others for

anisofropic particles be used to predict the rotational behavior of graphene in

shear flowe Should we treat graphene as a rigid or flexible object? Addressing
these fundamental questions has led us to the prediction that dilute suspensions of
Lorenzo Botto graphene could exhibit a negative intrinsic viscosity, an exotic rheological behavior

. that does not have a counterpart in any other known colloidal system.
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