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Since Ambri was founded in 2010, the
company has grown to more than 50
employees. We have assembled a
talented group that is hard -working,
results-oriented, creative and passionate
about sol ving s ome o]
toughest energy challenges. While you

can find many of our engineers and
scientists at Ambri until the late hours of

the evening, itds not craring Electricity 1o Our Eafiaras
weekly company lunches together, many b Roemmiht ey oo b
of our staff participate in local £
intramural sports teams, and every six
months we put our all into a company
service day at a local non-profit
organization.
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Today, the electric grid is the largest supply chain in the world with no
warehouses. The electricity we use is generated moments before we use it.
To keep the lights on, we have built a system to meet the highest levels of

demand, which occur only a few hours per year. It is hard to get enough
Ambri déds Liquid Metal Battery was i nvent eAdbriihas raisbde ovdr $%0 milibn iDr . Don @lécﬁicityﬁn?odcé?rfé(iﬁ dreas, Ike big cities, leading to price spikes and

professor at the Massachusetts Institute of Technology. At MIT, the Liquid Metal equity financing since its founding in t hreats of blackouts and
Battery Project built wupon Professor Sad?2wdyyds AMntbry éar si nov e setxopresr i i%ﬂh%l'ﬁdéé"‘@\ﬁ/ﬁgﬂhtﬂeg\/dinﬂlbléwg, making it hard to operate the grid
extreme electrochemical processes, ranging from aluminum smelting, to molten oxide Ventures, Bill Gates, Total, KLP when wind and solar resources are significant contributors. As worldwide
electrolysis for extracting oxygen from lunar regolith, to lithium polymer batteries. Enterprises, and Building Insurance Bern consumption is increasing and grid infrastructure is aging, we need a new
The research on campus has been supporEedGWB) thamDeipast memesodr Engh@ye©soARPAoNg

program, the French energy company, Total, the Deshpande Center, and the Chesonis term vision for developing an electricity

Family Foundation. David Bradwell (now Senior Vice President of Commercialization & storage technology that will transform CAPACITY TODAY
Chief Technology Officer of Ambri) played an instrumental role in advancing the the electric power industry everywhere.
technology while he completed an M.Eng degree, a Ph.D. degree, and a one -year €= PEAK [Vt L¢, b99595
postdoctoral fellowship. In 2010, Bradwell and Sadoway co -founded Ambri with the DEMAND 2L ¢l hy¢ {¢hw! D9
goal of commercializing the technology.
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RECOGNITION

2014:
Yea
2013:

view as a TR50 winnerfi one of 50 Disruptive Companies of 2013

2012:

and to the 1.5+ million who have watched his TED talk delivered in March 2012
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Ambri is commercializing the Liquid Metal Battery
eleciricity storage iechnology. The Liquid Metal Battery wili fundamemaliy

On the GIlobal Cleantech 100
ré awar d; |l isted as one of 25
Recogni zed as a winner of the

thea
I nc.

a logy Red ¢

for the second
most audaci ous
Gl obal

year in a row;
companies by

Cleantech 100 and utiliies, independent power producers, transmission operaiors, and end

users. Together we will better integrate renewable resources like wind and
soiar, creating a cieaner electricity infrasiructure; we will offset the neea
to build additional transmission, generation and distribution assets, which
will lower electricity costs; we will enable users to reduce their electricity
bills;andwe will i mpr ove reliability in

Ambrfi @dsnder and Chief Scientific Advisor Dr. Donald Sadowa portc

@gckatecsh TED TIME CNN TR  greentechmedia:
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fi a novel grid-scale

change ine way power grids are operated on a global basis fi helping

t he

LOW-COST:Inexpensive, earth -abundant
materials, and a simple, easy -to-manufacture design.

LONG LIFESPAN:Ambr i 6s
expected to last over 15 years and tens of thousands

of cycl es. T Higuid designtaeids/cicke- a | |
to-cycle capacity fade as the electrodes are
reconstituted with each charge through an alloying/

In_addition, we candt contr ol
de-alloying process.

Liquid Met

FLEXIBLE OPERATIONSA mbr i &s
Battery is a great solution for many different
electricity storage applicat
respond in milliseconds to grid signals, and it can also

charge and discharge across hours.
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MODULAR DESIGNAmbr i &8s

Liqui

sSsystems c

[ Al dzAGRA T S GNﬁﬁdz%gat%% be deployed as small as 200 kilowatt -

Havs )pradyaﬁ KR @svhur]dry:cf@ ofmega,wa}tt:hours.
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I%KéY YO TEPLEPAHFSi &S YL }/fgt ems a
-free, operate silently, and have no moving parts; it

is straightforward to site and install.

RELIABLE: Ambr i 6s
designed with a robust architecture to optimize
reliability and availability.

electricity s

UNIQUE: Ambri 6s Liquid Metal B:
cther battery techno'ogy in the world. !t is the only

storage solution commercialized or in development

where a'i three active components @& both electrodes

and the electrolyte separating them 9 are in liquid

state when the battery operates. The company has

a{ilgdeor héasf Iicegsri]ng r(jightsl t?] more thrar} 68 QIomestic

and international paten%s anc? pa?ent applications

and continues to pursue broad coverage.
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Qul D METAL BATTERY CELL TECHNOLOGY

ELEGANT CELL DESIGN NEGLIGIBLE FADE RATE

Ambri ds technology is the onl yAntbatitdesr yawherl @ qailild tdhelele adeti ga

components are liquid when the battery operates, enabling mechanisms experienced by solid components in other
long lifespan and comparatively low -cost manufacturing. battery technologies @ enabling our systems to have a
Ambri 6s cell s are made off astlth r prejectediliiegpdn ef ocep I yeans with ne degradation in
(electrolyte) which separates two distinct metal layers performance. To better understand the long lifespan and

(electrodes). Cells operate at elevated temperature and, performance of the cells, Ambri has performed extensive
upon melting, these three layers self -segregate and float on laboratory testing on over 2,500 cells with a cumulative
top one another due to their different densities and levels of test time of 600,000 hours and 100,000 cycles.
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LIQUID METAL BATTERY BASICS

When a liquid metal battery cell is at operating temperature, there is potential energy between the top metal layer and the
bottom metal layer which creates a cell voltage.* To discharge the battery, the cell voltage drives electrons from the
Magnesium (Mg) electrode, delivering power to the external load (e.g., light bulb), and the electrons return back into the
Antimony (Sb) electrode. Internally, this causes Mg ions to pass through the salt and alloy with Sb, forming a Mg -Sb alloy. To
recharge, power from an external source (e.g., wind turbine) pushes electrons in the opposite direction, pulling Mg from the
MgSb alloy and re-depositing Mg back onto the top layer, returning the system to three distinct liquid layers.

CHARGED STATE

recreating Mg consuming

Mg electrode r) \Mg electrode
Salt

e- Sb e’ -y
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Mg-Sbaioy Salt Mg-Sbaioy v * Initial chemistry from MIT
was Mg||Sb; Ambri is com-
i . mercializing different un-
dea"°)""gk Mg-Sbaioy (J forming disclosed chemistry with
Mg-Sb Mg-Sb alloy lower operating tempera-
ture, high voltage, lower
DISCHARGED STATE cost
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LOW COST MANUFACTURING

avoAmMBsr itehse mAaiun ad t@d r iUdefciep r o aosies |
will require one fourth to one tenth of the capital investment to
produce an equivalent amount of electricity storage per year as

other storage technologies. This|z d
T . _ = AMBRI
battery design is simple to assemble (no moving parts or fragile Storing Elecricy o O e
membranes) and uses low-cost, abundant materials.
Ambri has a prototype manufacturing facility in Marlborough, MA
fi set up to test equipment and processes for manufacturing the
Liquid Metal Battery at scale. Ultimately, we envision working
with global partners to build factories around the world,
creating partnerships to serve regional markets.
Manufacturing Facility in Marlborough, MA
PATH TO SYSTEMS
The base unit for Amterail®sd dy xtueamd | sneda aflulblajt t ery cel | . Amb r
a ther mal enclosure to form an -Ambti nGérehemMhepAmhtiedCewver

requiring no external heating to keep the batteries at temperature. The Ambri System comprises multiple Ambri
Cores that are strung together and connected to the grid with power electronics. The configuration of the Ambri
System is modular and can be customized to meet specific customer needs.

Ambri Cell |

135 W /270 Wh

Ambri Core ™
100 KW / 200 kWh
768 Cells

Ambri System

500 kW / 1 MWh

5 Ambri Cores

Integrated with grid -tied power
electronics




