improving our world...
one discovery at a time

Commercialization of Portable Hydrogen
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This work includes results performed under contract s with the Federal Government
Department of Energy, DE-FG36-08G088108
USAID, AID-OAA-G-10-00012

© 2011 SiGNa Chemistry, Inc. WWW.SIGNACHEM.COM




( L

B
IN
w

"#$% && '

=
N

N
w

0 ) 1*

© 2011 SiGNa Chemistry, Inc. WWW.SIGNACHEM.COM



.cHiEmsmav ) *(ydk% L"-&l &

GRACE sasoL
»
Abundant & ,ar*“ <
Renewable AR [
No Dependence on
oil P ( %

Manufacturing
Partners

ME3 AMPAC" ;
Johnson Matthey @ FINECHEMICALS Ak

Rubber

Gases Surfactants

SlGNa Is focused on the products that fulfill the co re needs of
the chemical industry.
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NaSi + Water

(Non-Toxic, Reuse)

& Value Proposition : Enables higher
recovery

(> 40%) of heavy crude

& Target Market : $1.4 Trillion

& Strategy : Strategic partnerships and direct
sales to oil companies and oll field service
companies

& Uses: EOR and near wellbore applications
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® Value Proposition : Reduces battery weight
and cost by six (6) times
® Target Market : $86 Billion
® Strategy : Strategic partnerships and sales of
hydrogen cartridges
® Uses: Primary and back-up power of:

Cell phones, laptops, tablets, cameras, e-

Bikes, OPE, UAVs, and others.

© 2011 SiGNa Chemistry, Inc.
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SiGNa’'s NaSi systems enable
markets that batteries alone can’t
address.

1,731

© 2011 SiGNa Chemistry, Inc.

l SiGNa’s NaSi drives revenue growth in
both upstream and downstream oil
production.
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Production Ramp in Progress

PhysOrg

* http://www.physorg.com/news/2011-02-technology-breakthrough-fuels-

laptops-recharges.html

CNET

* http://news.cnet.com/8301-17938_105-20031841-1.html

GizMag

® http://www.gizmag.com/powertrekk-2-inl-battery-hydrogen-portable-charger-

unveiled/17870/

Dvice
« http://dvice.com/archives/2011/02/usb-fuel-cell-c.php

EnergyDigital

® http://www.energydigital.com/sectors/renewables/powertrekk-portable-fuel-

cell-provides-energy-go
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Further development funded by USAID

Discovery

. http://news.discovery.com/tech/magic-powder-fuels-
electric-bike.html

Popular Science
. http://www.popsci.com/science/article/2010-
10/powder-powered-electric-assist-bike-runs-water-
and-magic-metallic-dust

Wired

. http://mwww.wired.com/gadgetlab/2010/10/electric-
bike-runs-almost-on-water/

MSNBC

. http://mww.msnbc.msn.com/id/39518818/ns/technol
ogy_and_science-innovation/By
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* PowerTrekk Fuel Cell Developed and Manufactured by myFC
« 3 Watt Fuel Cell with Internal 5 W-Hr Battery

* Initial Market Focus: Backpacking / Outdoor Sports

» SiGNa Fueled: >4 W-Hr Swappable Cartridges

» Passenger Aircraft Carry-on (IEC 62282-6-100 Compliant)



 Fast Acting Sodium Silicide “Instantly”
Generates Hydrogen to Generate Pressure,

* Drop in Hydrogen Pressure Caused by Fuel ﬁ
Cell Consumption Creates Differential and

Additional Water is Added

* Cartridges Are Removable and May Be
Restarted

Patents Pending
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 Removable Cap / Crimp Versions

» Water Inserted Through Base Via Soccer-Ball-Like Valve

* Hydrogen Exits Through Top And Seals Via Over-Molded O-Ring
» Thin-Walled, Coated Aluminum Can

» Polycarbonate Cap

» Water Submersible (No H, Formation)

« Capacity: 4 to 8 Liters of H,

 Crush Proof (>100 kg in All Orientations)

Sealing Screw O-ring Polycarbonate Cap

| |

<_Crimp-able
Can/Cap

?

PEM Threaded Silicone Rubber
Standoff

(Not Used for Crimp .
Version) Patents Pending
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¢ 1 ml of Water Can Yield 1 liter of Hydrogen
e Cartridge Has Approximately 0.015 Liters
of Free Volume
¢ VERY Small Amounts of Water Buildup
Can Yield High Pressures

Less Powder Size Control More Powder Size Control

)) )3 ) ) 3 New Style
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Stage 1 Stage 2 Stages 3-5
1 2 3
Top View) (Side View) (Side View)
@) oo
‘ ” Powder .f ' Retainer Ram
Dispenser Dispenser |= (Pneumatic)
(Auger) l

Can “Gatherer”
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Conveyor
(Side View)

Cap

Ram
Dispenser |== (Pneumatic)
(Ratcheting)]—= l

Conveyor

(Ratcheting)|=

I ¢ EnEmEma
Conveyor
5 6
(Side View) (Side View)
Crimper
(Pn:g;nvs\tlc Labeler
Chuck)
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Ram

e o

Conveyor

(Pneumatic)
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«Sodium Silicide Falls Under Existing Regulatory Gui delines Which Allow for Bulk
Material Distribution and Shipment to the End User as a Consumer Commodity (i.e. ORM-D)

» Approved IEC Micro Fuel Cell Safety Standard for So  dium Silicide, Approved Early 2011

'

E UN 3476
\ o
Production Distribution Retailer & User
 Each Box of Packaged Fuel « UN 3476 (Water Reactive
Cell Cartridges Must Be Less Fuel Cell Cartridge) Allows
< 30 kg. Multiple Boxes Per for Shipments to the End
Shipment Allowable User as a Consumer

Commodity (ORM-D)

*  Bulk Material Can Be
Shipped Under UN 2813 e Limit of 500 gm of NaSi Per

Cartridge / 200 gm for

Passenger Carry-On




Passive
 Spring Driven With External or

Volume Exchanging Water
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Active

* Pump Driven Requires Pressure

Transducer and Microcontroller

soowhr| ——7

7 — 8 Whr

50 — 100 Whr

/

=~ 100 - 400 Whr

Patents Pending
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Significant Market Opportunities for Mobile

Power

1.4 Billion People Worldwide with No Power

Honda Generator

12v DC

96W

29 lbs

800 Whr of Energy

8 hrs of operation for 0.6 gallons (3.6 Ibs) of
gasoline

SiGNa Flexipack

12V, 24V, or 36V DC

250 W

<10 Ibs

5600 Whr of Energy

800 Whr per cartridge (0.75kg / 1.65 Ibs)
7 Cartridges Per Flexipack

Individual / Microenterprise
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Honda Commercial Generator

SiGNa’s Flexipack Power System
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Telecom GPS Camera

—

Commercial Launch: Q1
2012

Lighting

——

Commercial Launch: Q2
2013

Laptops Refrigerator
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Generator OPE E-Bikes

—

Commercial Launch: Q4
2012

Boating

——

Commercial Launch: Q1
2013

UAVs/UUVs  Back-up

SiGNa’s NaSi enables the world’s ONLY _ commercial
mobile-H ,™ systems using chemical storage
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3W (myFC) 230W (Jadoo) 400 W (Horizon)



