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'Role of Molecular Dynamics Simulations in the Study

of Energy-storage Materials
Molecular dynamics simulation, based on the representation of classical physics from quantum
mechanics, is an established tool to understand molecular-scale phenomena of materials and
_chemical reactions [1]. In this presentation, I'll show how MD simulations can be applied in the
# study alkaline fuel cell membranes and electrolytes for lithium-ion batteries (LIBs) [2,3]. Know-
ing the beauty of materials at molecular scale helps us to obtain in-depth comprehension
| about structure-property relationship, non-trivial mechanismic correlation, and provides princi-
. ples for the improvement of experiments. As a case study, this presentation will also show how
- experimental studies and MD simulations can work together to correct the previous misunder-
~ standing about the Li* transport in LIBs electrolytes, self-assembled from supramolecular rotax-
anes, and derive a systematic way to increase the conductivity of Li*[4].
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Dengpan Dongis a ﬁfth-year PhD student working with Prof Dmitry Bedrov on multi-scale
molecular simulations, especially molecular dynamics simulations. The systems studied include
alkaline fuel cells, lithium-ion batteries (electrolytes and solid-electrolyte interphase) and ion
transport phenomena in ionic liquids. With five publications and three submitted papers, he has
his thesis defense on October 15, 2018. Additionally, he has attended and presented on multi-
ple academic conferences, including AICHE annual meeting, ACS annual meeting and Gordon
Research Conference of lonic Liquids.




