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30,890 
Number of U.S. casualties in 

Iraq and Afghanistan that 
occurred during transport of 

diesel fuel.

That is 52% of all 
sustained casualties.
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700
Total number of 

forward operating 
bases (FOBs) in Iraq 

and Afghanistan

22
Number of daily 

truckloads of diesel 
needed by each FOB 

for  generators

Average amount 
spent each year on 
fuel for each FOB 
($14 billion total)

$20MM
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Replacing Diesel with Solar + ESSs
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Liquid
Electrolyte

External Systems

Electrolyte

Anode

Cathode

The Current 
State-of-the-Art
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The Current 
State-of-the-Art

-5°F to 140°F

700 Wh / L

30% efficiency loss

-60°F to 600°F

1000 Wh / L

15% efficiency loss
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US Army is an 
expeditionary force 
operating FOBs in 

contested territories

In order to power these 
FOBs, the Army uses diesel 
generators, which put our 

soldiers at risk

Solar arrays also have the 
potential to meet these 
power needs, but only 

provide intermittent power

Pairing solar power with 
trailer-mounted battery 
packs will eliminate our 

dependency on diesel

Initial Hypothesis
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Pivot Analysis
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Generator-Centric Microgrid

● Difficult to transport

● Centralized

● Indivisible

● Impedes expeditionary 

capabilities

Post-Generator Metagrid

● Hypermobile

● Decentralized

● Infinitely subdivisable

● Enhances expeditionary 

capabilities

Battery 
Suite 
System
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9The entirety of the battery suite.
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LISIC Chemistry 
Finalized

R&D Cycle
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May 
2021

Battery Pack 
Validated + POs

Scale-Up + Cell-Level 
Validated

Dec. 
2021

Aug. 
2022
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Stationary Energy 
Storage

100V / 150A / 30kWh 
modules for Adaptive 

Carbon Systems 

Marine Propulsion 
Systems

Request-for-proposal for 
100kWh unit from 
Dynamiq Yachts

Defense Power 
Systems

Air Force SBIR & collab. 
with Army CERL

Use Case Demonstration



Tom Rouffiac
COO
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Management

Alex Kosyakov
CEO

R&D

Ritin Joseph
Materials Analysis

Henry Markarian
Systems Integration

Jake McFarland
Defense Business Dev.

Duke Shih, Ph.D.
Senior Engineer
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MVP (Week 5)
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● Using polyethylene oxide 

● Thermal resilience not 
substantially improved (300°
F)

● Trailer-mounted
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MVP (Week 7)
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Prototype #1 Prototype #2
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Potential Pilots
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Looking Forward
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Finalize LISIC 
Chemistry

Now → May 2021
(3 mo)

R&D at MRL and 
Binghamton Lab

Demonstrate 
standalone LISIC 
component viability

Complete $1.5MM 
seed raise

Scale-Up + Cell-Level 
Validation

May → Dec. 2021      
(6 mo)

Move into new larger 
lab at Research Park

Build out pilot 
production line in NY

Pilot in AMTE/IM3’s 
commercial cells

DoD Phase II

Deliver MVP and 
Product

Dec. → Aug. 2022
(9 mo)

Develop LISIC battery 
pack with AMTE and 
MEP Technologies

Deliver units for 
USAF/CERL pilots → 
first POs

Potential Series A
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Asks:

MOU
(memorandum of 

understanding)

Funding

Strategic Partners
(in scaling/

manufacturing)

Purposes:

Sponsor Phase II 
USAF SBIR 

Financing a 
CRADA for pilot 
with Army CERL

Scale validation, 
meeting pilot 

capacity

More Urgent

Less Urgent
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Appendix
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Technological Landscape
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Ceramics Polymers

Others Others

Composites
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Solid electrolytes are a hot technology but, while the whole world is taking a binary approach 
by pursuing either pure polymer or pure ceramic solutions, Natrion’s new composite uses 
both types of materials to combine their best properties.

Ceramics have 
high performance 

but are brittle. 
They can crack 

inside batteries, 
killing cell 

lifespan. They are 
also cost- 

prohibitive and 
relatively thick.

Polymers are 
cost-efficient, 
durable, thin and 
flexible. However, 
they suffer from 
insufficient 
performance and 
diminished 
thermal 
resilience.



The Holy Grail of Composites
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Companies such as Ampcera and NEI have attempted to create similar composite solutions, but have only 
done so using polyethylene oxide (PEO). PEO, however, affords minimal improvements in thermal resilience 
as compared to conventional liquid electrolytes. Furthermore, ion transport in the battery electrodes is still a 
challenge, and liquid electrolyte is often still added to form what are effectively gel-polymers (GPEs).

← Ceramic 
microparticles in 
polymer

Natrion is the first to implement a 
composite with PVDF — a long sought 
holy grail of polymers due to its extreme 
thermal stability. Natrion has resolved 
the polarizability issues that have stifled 
PVDF innovation in the past. In addition, 
the company has pioneered its own new 
layered aluminosilicate ceramic 
intercalated with plasticizer that frees 
the PVDF chains while softening LISIC’s 
surface for excellent adhesion and 
interfacial transport with battery 
electrodes and improved ion transport 
properties. 



MVP (Now)
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● 600°F

● Non-toxic solvent

● Enables highest performance 
batteries

● Ready for scale-up into battery 
suite prototypes
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Monetization
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Manufacturers who have voiced their interest in offering third-party validation of 
LISIC towards future contracts for LISIC component purchasing include:

● AMTE Power: AMTE will be piloting LISIC in its 10Ah pouch cells this summer as 
it works towards completing the company’s new 5GWh plant in Scotland

● Imperium3: IM3 will be piloting LISIC in its 4Ah cylindrical cells this summer as 
it works towards completing the company’s new 15GWh plant in Endicott, NY

● Tesla: Tesla is particularly interested in implementing LISIC in its Gigafactory 3 
facility in Shanghai, China once Natrion’s initial pilots are complete

● SimpliPhi Power: A California producer of residential energy storage solutions, 
SimpliPhi Power wants to validate LISIC in their proving lab



Market Size
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Contract B2B sales:

$0.12 - $0.14 / sqft

(30%-50% margin)

$30MM / yr / GWh avg.→ 

250GWh in 2025→ 

SOM: $7.5B



Mic Vittadello
Electrolyte R&D Lead

Ph.D., Chemistry

Hao Liu
Cell Testing Lead

Ph.D., Materials Engineering

Jon Tuck
Commercialization & IP

Ph.D., Materials Engineering

24

© 2021 Natrion, SLLC. All rights reserved. Do Not Distribute.  



25

© 2021 Natrion, SLLC. All rights reserved. Do Not Distribute.  

Ea = 0.2eV 

Ionic Conductivity
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Thermal Stability



Financial Summary
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Budget
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Intellectual Property
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Get-Keep-Grow Diagram:

30

GET: Initial customer POCs from our problem sponsor / customer 
discovery

KEEP: Keep contacts in loop through continuous MVP iterations

GROW: Grow support among decision-makers through further 
second and third round interviews
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Interviewee Archetypes
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LTCs:

Scott Hallman – Plans Officer, 
21st TSC

Harlan Kefalas –  1SG and 
Base Mayor

Truckmasters:

Andrew Gregory – 1SG, 51st 
CTC

Joseph Hull – Senior 
Truckmaster

Platoon Sergeants:

Jose Barada – Infantry Division, Fort Carson

Brian Bell – Distribution Level Platoon Sergeant
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Organizational 
Chart
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Harlan Kefalas, 1SG
On-base activities and personnel

Andrew Gregory, 1SG
Routes and equipment

Scott Hallmann, Plans Officer
Logistics operations planning

Higher-Level TSC Officers
Theater operations

Enlisted Warfighters Logistics/Trucking Soldiers 

91Ds
Generator 

Technicians

nonexistent
(no saboteurs)
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KEY PARTNERS: KEY ACTIVITIES:

● R&D

● Scale-up

KEY 
RESOURCES:

VALUE 
PROPOSITION:

Battery suite of 
energy storage:

● Safe

● Efficient

● Scalable

BUY-IN & 
SUPPORT:

● LOSs / MOUs

● DoD SBIRs

● Small-scale 
deployment 
and 
validation

DEPLOYMENT:

BENEFICIARIES:

● MSCs

● TSCs

● Scout 
units

● USACE

MISSION 
ACHIEVEMENT:
Adoption of 
batteries

MISSION 
BUDGET:
$50,000
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Petal Diagram 
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Purchase  
Payer: DoD and AMC 

US Department of 
Defense and Army 
Materiel Command Influencer: Logistics 

Unit LTCs and E8s
Specifically those in 

USACE, or 1/MSGs who 
manage bases

Decision Maker: AMC 
High-ranking 

individuals within the 
AMC.

End User: E1-E7 
Deployed Soldiers, who 
will be equipped with 

and/or working 
alongside our batteries.

Recommender: S7 
Communications 

Specialists, whose jobs 
rely entirely upon 

power up-time 
consistency.

Saboteur: 91D 
Generator Technicians, 
who will immediately 
lose their jobs before 
being recycled into 

other technical roles.
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Rough Order of Magnitude
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Material Cost 
(Cell Chemistry: 

NMC-811)

$58.63/kWh * 30kWh 
= ~$1,800

Battery Pack Costs 
(Enclosures, Bus 
Bars, Wiring, etc)

Development 
Costs

~ $5,700 $50,000
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