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LBS Vision & Mission

VISION: Our vision is to accelerate the energy transition
through excellence in electrochemical energy storage
research and innovation

Networked

MiSSION: Our mission is to discover, design, and eneray systems
demonstrate advanced materials and electrochemical

energy solutions for a sustainable energy future. We

utilize and enhance cutting-edge experimental facilities to

enable diversification of battery chemistries across a " medidne
broad spectrum of applications. We educate a new

generation of researchers to meet future needs of

industry and society.
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Safety by Desighn
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Science of SafetyéyyPSIamm

O, released from O, released from
cathode reacts with C electrolyte (oxide)
black releasing CO, reacts with Li metal A Mechanistic elucidation

A Materials design to
ameliorate catastrophic
failure

A Systems calesign for

Exothermic O, released from Dendritic Li-metal Accelerated com patl blllty
decomposition of cathode reacts solid growth through the degradation of mixed T . .
binder releasing HF electrolyte solid electrolyte conductive interphase A Monitori ng, d I_agnOStICS’
and prognostics
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Interface engineering
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Sensing, Diagnosti cs, Rﬁjfﬁcﬁt’:ﬂ;*m:g@s

ADerating strategies grounded in
mechanistic understanding
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Supply Chains, Mater.] al'." DS e mrsey., |

THE PERIODIC TABLE'S ENDANGERED ELEMENTS ACFUStaI

LIMITED AVAILABILITY - FUTURE RISK TO SUPPLY @ ab u n d an Ce

. RISING THREAT FROM INCREASED USE

. SERIOUS THREAT IN THE NEXT 100 YEARS AG eOg raph iC
000 distribution

00C
O 6 ©O

44
Ru

- 0000000

EEEEEEE

AResilience of
supply chains

SOURCE: CHEMISTRY INNOVATION KNOWLEDGE TRANSFER NETWORK

g‘ (Agesen Chemist Produced for the ACS Green Chemistry Institute by Andy Brunning/Compound Interest. @@@@
W Chemistry for Life ‘/Irlws"ri'tute : ry Shared under a Creative Commons BY-NC-ND 4.0 International license. e 16



Exploding Demand for Lithium 5 3 PSI g

Rittershoffen, FR

200ppm Li
1
S0 United Downs, UK 0
Coy 220ppm Li 4 = o
oo "
Salton Sea, USA Upper Rhine Graben, DE A -.-
198ppm Li ,,!E ) 200ppm Li =) - =
o Smackover Formation, USA b . = "
437ppm Li
Permian Basin, USA | - 5
63ppm Li a
Morth Dome Field, QA haaki
. O 40ppm Li Ohaaki, NZ
Deposit Status PP - 10ppm Li
O Pilot Plant or Confirmed Resources & % = =
Bl Active Production 3 = a t5 ol
Top 4 Lithium Producing Country A EI
A Conlinental brine % - - m -
@ Produced brine
Il Ore (pegmatite or sedimentary)
52 o , Li Refining Market Share Li Production by Type Li Production by Country
§ :é 2500 W Australia
o Us ) m Chile
=2 2000 _
@ 1500 Mines Argentina I_I B Carbonate W China
% 8 T Chile ) J B Hydroxide | Argentina
g el Brines _ , = Oxide/Mineral @ Brazil
%E 500 -“"‘“‘# EE d O Metal O Canada
= 0 2021 024 2030 base 2030 @ 10 20 0 @ U g 2 O Zmbabwe
production production production damand 2022 2020 Prcjecl:ion O Rest

sCcenarig



Preparing the Mineral Transition for the . PSI

Center for Energy and
Environmental Sciences

Enerqgy Transition

AUnconventional sources
of minerals

AFinancial tools,
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s S () kit sustainable resource
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AMaterials stockpiles

ADiversity of battery use
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Co-free Cathode Materials for Li -ion Batteries PS|
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Precision Manufacturing
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Helios

APrecise control from
atomistic structure to
particle geometry to
electrode architecture

e AMitigating key cheme

mechanical and thermal
degradation

ATailored interfaces
Alntegrated sensing



Component and Composite Clbesign RS e

ALightweighting

APackaging for safety and
resilience

AGenerative geometric
design

ACircularity composites



