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Tailoring Structure and Flow Properties 

of Colloidal Suspensions Through 
Polymer Molecular Weight

ABSTRACT
Addition of polymers to suspensions of microscale particles can induce the formation
of particle clusters, important for processes that require flocculation such as
separations or water purification, or networks, useful as feedstocks for 3-D printing.
The microscopic interactions between the particles and polymers control the
mesoscale and macroscopic behavior of these suspensions: adsorbing polymers
induce enthalpic bridging interactions, whereas non-adsorbing polymers induce
entropic depletion attractions. Here, I will discuss recent experiments aimed at
understanding how the molecular weight of the polymer, which controls the range of
the polymer-induced interaction, affects the structure and flow properties of colloid-
polymer suspensions. For suspensions with bridging interactions, I will show that
polymer molecular weight and concentration affect the structure and dynamics of
flocs and networks using a newly-developed model systemwith bridging interactions
that can be tuned through pH. For suspensions with depletion interactions, I will
show how polymer molecular weight dictates the mechanism of shear-thickening and
alters the extensional flow of dense suspensions.
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