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The Joint Center for Energy Storage Research (JCESR
a U.S. Department of Energy — Office of Sciencelfdh
Batteries and Energy Storage Hub. JCESR seeks to
deliver transportation and grid prototypes with
demonstrated performance projected to greatly @xcee
current technologies. In order to achieve this gd@ESR
is focused on chemistries that are “beyond lithiomi-
and hold potentially great reward for those able to
overcome the non-trivial obstacles. Researcherfdwor
wide are also focused on trying to identify a neattdry
chemistry with significantly higher energy densityd
lower cost. As existing resources to support tiedkets
are finite, decisions have to be made regarding wha
chemistries hold the greatest promise. Additionally
transfer function that projects bench-scale reseasults
to real world pack level values is missing from imuc
development work.

To better understand the promise of new,
exciting technologies, we go beyond the back of the
envelope. Techno-economic modeling is used within
JCESR to complete system analyses of pack levetygne
density and cost based on materials level trangat
kinetic parameters. Through this approach, disdeser
made at the bench-scale can be translated to paek |
values and likewise pack level goals may be
communicated as materials level properties (e.gx, iJ).
This effort thus provides researchers with a better
understanding of the chemistry/materials perforreanc
levels required to make a significant improvement i
mass, volume, and/or cost in the resulting batgsyem.

The lithium-oxygen (Li-O,) chemistry is the
first system to be analyzed in detail within JCESRis
work builds upon previous efforts to go both deegrad
broader to understand the entire design spaceof th
chemistry. The basis of the cell and pack modtiés
lithium ion battery performance and cost model Hzet)
that is a freely available bottom up design and cos
model*? This framework is integrated with and expands
on the earlier results of Greszler et al to mapethtie
design space for the complete energy storage system

Figure 1 (top) presents a schematic of a layer
within the cell of a nonaqueous lithium metal (Li)
lithium peroxide (L}O,) cell couple. The thickness of the
electrodes and size of the flow channels are dedign
based upon the battery power and energy requirasnasnt
well as the transport and charge transfer valussnasd
for the parameters. Figure 1 (bottom) displays
polarization curves for three different parametds sA
range of assumed performances allows us to determin
the energy density and cost of the entire desiguespand
then determine the most probable outcomes.

In this presentation, we will compare techno-
economic modeling results of potential Li-oxygen
systems with current and projected Li-ion systemthée
context of automotive application.
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Figure 1. (top) Schematic of Li-LiO, layer within cell
(bottom) polarization curves for Li-k®, cells with
varying performance levels
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