
Engine 
modifications 
implemented

INERT ANODE 
HALL–HÉROULT

ALUMINUM POWDER COMBUSTION

GOALS
Maintain as much 

of current gas 
turbine engines as 

possible

Keep necessary 
modifications to a 

minimum

Provide a 
pathway to 
feasibility

INJECT IGNITE EXHAUST

2350 K 933 K

Al Al

Ignition temperatures vary based 
on aluminum particle size

Injecting a solid-air mixture can 
be achieved using readily 

available high-speed air flowing 
through a Venturi channel

High momenta alumina particles 
are unable to make the bend, 

while the clean air is free to make 
the turn and continue through the 

engine

Jet A

100% Combustion 
Emissions 
Reduction!

BOSTON UNIVERSITY

CO2 42 MMT/yr920 MMT/yr

+198%Energy Density

vs. Aluminum

100% Smelting 
Emissions 
Reduction!

Increase 
aluminum 
production

2035 2040 2045 2050

Electrification 
of ground 

transportationIndustry leaders are currently 
retrofitting aluminum smelters to use 

an inert anode, which eliminates 
emissions of CO2 CF4 & C2F6 

Now, O2 is the only gas emitted

$785B

Construction of 
new smelter 

facilities

Retrofit 
commercial 

aircraft

Buying new 
aluminum

103% Increase 
From Jet A

$178B
per year

Recycling 
captured 
alumina

Engine 
maintenance

Labor & 
transportation

4Al + 3O2 → 2Al2O3

+11% Specific Energy

100% renewable 
energy usage

Prepared to recycle 
100 MMT of 

aluminum per year

FAA 
airworthiness 
certifications

96% Total 
Emissions 
Reduction!


