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Multiscale Modeling Studies of
Sulfonated Triblock Copolymers
“The multiscale simulations allowed us to study microphase
separated in composites, fuel cells and other polymeric systems
and to predict macroscopic properties at the mesoscale level. . .”
Jan Andzelm, Ph.D

Computational Chemist
U.S. Army Research Laboratory
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Reporting in the journal Molecular Simulation,1 researchers at Dynamics Science
Inc., the Weapons and Materials Research Directorate, and Accelrys, Inc.,
have used a multiscale modeling approach to optimize the structure of
sulfonated triblock copolymers.
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Two different distributions of sulfonate groups were studied
- one blocky and another perfectly dispersed. In the case of
the blocky architecture, the water clusters are connected
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at a lower sulfonation level, leading to increased water
diffusion coefficients compared to the dispersed architecture,
indicating that polymers synthesized with the sulfonated
groups blocked within the polystyrene base are desirable.
This study demonstrates both the usefulness and industrial
relevance of a multiscale modeling approach.
“The multiscale simulations allowed us to study microphase
separated polymeric systems, important for protective textiles or
fuel cells leading to understanding of the underlying processes
at the detailed atomistic level, not accessible by experiment, and
to predict macroscopic properties at the mesoscale level that can
be verified by experimental measurements,” said Jan Andzelm,
Ph.D, Computational Chemist, U.S. Army Research Laboratory.
To learn more about Materials Studio by Accelrys, go to
accelrys.com/materials-studio
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