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Leading ALD Innovation and Scaling for over 10 years

Company Snapshot

•70 employees, >$10M revenue with 100% YoY 
growth the past 3 years 

•18 development reactors used for customer trials 

•>300 years of combined experience in powder ALD 

•Demonstrated at commercial scale ~6,000 Tons/yr

•Working with most fortune 500 materials companies
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Benefits 
of ALD Anode

Separator

Cathode
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ALD Coatings Improve every part of the Lithium-Ion Battery

Cathode performance with ALD coating
 Improved energy density
 Improved cycle life
 Lower raw material cost
 Enables low-cost recycling

Anode performance with ALD coating

 Lower cost
 Enables fast charge
 Reduced need for formation
 Enable increased silicon loading

 Improved safety
 Thinner separator
 Faster formation
 Higher temperature stability

Separator performance with ALD coating

Benefits of an engineered SEI 
• Prevents unwanted reactions

• Keeps low resistance
• Reduces the occurrence 

of key exothermic 
reactions 

• Improves conductivity
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ALD Battery data  examples  
(up to 100Ah)

Not-coated

ALD coated
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Improved Lifetime

180 mAh/g at
start of durability

30% Longer Life
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High Energy 
Dens ity 

Increas ed 
Lifetime SaferFas ter Charge Lower Cos t Future Proof

(1) Independently validated by major auto manufacturer.
(2) Quantified by % reduction in exothermic energy from arc tes t.
(3) Projected for full-s cale production bas ed on detailed cos t modeling.

~ 20% 
increas e in range 
for s ame battery  

s ize and chemis try

2-10x 
increas e in cycle 

life(1)

50% 
decreas e in heat 

generation(2)

Decreas e rating to 

EUCAR3(1)

10 minute 
fas t-charge without 

s acrificing battery life

20% 
lower cos t per kWh(3)

Increased capacity and 
voltage

Lower degradation rate 
of time 

More temperature 
tolerant and lower fire  

risk

Allows  for higher 
charge voltage

Replaces  cos tly 
proces s ing s teps

Keep up with battery 
chemis try evolution

Improved 
Li-metal and 
solid-s tate  
batteries
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ALD is  a  Cus tomer Validated Technology Platform that Enhances  Battery 
Performance 



Confidential
6

“…this  [is  a] high-qua lity 
technology is  s ca lab le  
and ab le  to be  
incorpora ted  cos t-
effec tive ly in to  everyday 
produc ts .”

“…Forge Nano has  
developed the  technologies  

tha t enable  s ca le-up 
produc tion  and 

commerc ia liza tion  
of this  innova tion  for bo th  

au tomotive  
and non-au tomotive  

applica tions .”

“ …We are  ac ting  as  a  
pa rtne r to  Forge  Nano and  
in tend  to provide  the  team 
with  opportun ities  to  carry 
ou t indus tria l tria ls  with  its  
innova tive  technology.”
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Thrust #1: Disrupting production of Graphite Anodes for LiB’s
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Forge Nano coatings Traditional Petroleum (Pitch) coatings

Process 
overview

Single step, continuous
Low temp 150C operation

Multi-step batch process
>1200C post processing

Capital cost $10M >$20M 50% lower 
CAPEX

Operating 
cost

~$0.5 – 1 / kg ~$1 – 2 / kg Much lower 
OPEX cost

Processing 
time

Hours Days ~4x faster 
throughput

Quality Consistent quality from high-purity 
chemicals

Risk of contamination from Tar

1. Based on estimated BTU consumption of pitch coating to Forge Nano equipment electricity consumption

Material 
loading

0.001 weight % 5-30 weight % >100x lower 
CO2 emissions
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Phased approach 
for up to 500MWh

Entry into Battery Value Chain

Intent to Directly Serve a Broad Range of Niche Applications  and Partner/Licens e for Large Applications  
Auto

EV OEMs
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Cell Manufacturing 

• Leading Li-ion battery formulation enabled by ALD
• Safes t and highes t quality cells
• Lower cos t with higher performance
• Unlimited future roadmap
• America-only s upply chain pos s ible 
• Active Supply and Development Agreements

Raw material Chemical  
Proces s

Cathode /  Anode 
production Cell as s embly Final product 

as s embly

Cons umer

Power tools
Consumer durables

Defens e

Airforce, DOD, 
Federal fleet 

electrification

Indus trial

ESS, 
Marine, 

IoT 

Thrus t #2: Forge Nano is  Building a  Battery Demons tration Facility

Battery pack 
production
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