SC
Bringing Better Materials to Market

in Half the Time

O X0 inor R , :
g0 '"oms Apps FReowoes Abowt Relemmoss L0y or Flagier Researchers are using calculations performed

at NERSC to replace trial and error and
MATE RIALS educat.ed.guesses v.vith a systematic apRroach
Search  powered by MOOGL: to designing materials for better batteries,
P & @ j E @ I solar cells, electric vehicles, hydrogen
Database Statistics storage, catalyst design, and fuel cells.
33977 materials 14315 bandstructures

Accelerating materials discovery through advanced 445 intercalation 16016 conversion Scientists scan the Materials Pro]ect database
scientific computing and innovative design tools. batteries batteries of pre-computed material properties to find

one that is best for their application.The
most promising candidates are then

« Unlimited access » 10 minute usage limit : : :

« Up to 500 search results « Search results limited to 10 best matches syntheS|zed and StUdled’ greatly acceleratmg
« History of your searches and analyses » Just click an app to start the pace Of materials discovery The goal Of
the Materials Project is to cut in half the |8

(). Materials u‘"_i Lithium Battery =% Crystal years it takes to move materials from lab to
Emahs EXPlOrer 1 Explorer Toolkit
==\ ’ ] - market.

A Materials Genome Approach

Register now for free, full access. Or try the apps in demo mode

Search for materials information by Find candidate materials for lithium Convert between CIF and VASP input
chemistry, composition, or property. batteries. Get voltage profiles and files. Generate new crystals by

oxygen evolution data. substituting or removing species. The database Of pre-computed properties

% Phase Diagram AH Reaction Structure Comprises some 35,000 materials, a.”
" Aep Ca"’”'a‘” oo accessible through a web-based NERSC

Computational phase diagrams for Calculate the enthalpy of tens of Predict new compounds using data- S c G Th M 0 | P 9
closed and open systems. Find stable thousands of reactions and compare mined substitution algorithms. cience atewa)'° c aterials ro]ect

phases and study reaction pathways. with experimental values. (httPSZ / /materialsproject. org).

Find out more about our open Materials AP| and pymatgen library for querying large amounts of data.

The Materials Project brings together the four pillars of science:
experiment, theory, computation, and data-driven discovery.

MATERIALS THEORY COMPUTERS
From the large space of possible materials, theory tells how to L dP{r};1) . e
determine the interesting properties based on the material’s I:i ci:} lhT
chemistry and crystal structure, computers do the actual m

calculations, and experimentalists synthesize materials and
measure their properties.

— HW({r}:1)

A universe of What are the interesting  ~,late material properties
possible materials properties!

By screening through the 35,000 pre-computed compounds
(data-driven discovery) during the early phase of the Material
Project scientists identified several materials for better Li-ion

Do not synthesize!

batteries that have been synthesized and are being patented Search DATA: Are ] Put on back burner
(see below). the calculated @ Investigate in the lab

properties interesting?

Expanding into the vast space of more complex properties will
have extreme computing needs.

New Cathodes Found for
Li-ion Batteries

Rechargeable Lithium-lon batteries are
commonly used in consumer electronics. With

3 (Fe, Mn) PO4 C03 : V3 (P207)3 (PO4)2 excellent energy density and the ability to

reversible cycle thousands of times, Li-lon

Y
o

Hautier, Jain, Moore, Chen, Moore, Ong, Ceder Jain, Hautier, Moore, Kang, Lee, Chen, Twu, Ceder b . h . | f . h
Journal of Materials Chemistry (2011) Journal of the Electrochemical Society (2011) atteries have a great POtentIa or use In the
Chen, Hautier, Jain, Moore, Kang, Doe et al. automotive and aerospace industries.

Chemistry of Materials (201 2)

In order to achieve their potential however, new
compounds with improved characteristics will be
required to, for example, power a car for 300
miles. Here, the Material Project is already
making a big impact, having identified many
potential candidate materials, some of which are

(V, Cr) O shown at left.

Kim, Moore, Kang, Hautier, Jain, Ceder Ma, Hautier, Jain, Ceder
Journal of the Electrochemical Society (2011) Journal of the Electrochemical Society (submitted)
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