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IPCC 2021: Human tie to global warming is "unequivocal“

Carbon is Precious…
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Energy can be 
Carbon free

Chemicals & Fuels 
need Carbon

Where that Carbon comes from 
will Define our Climate Future
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CO2 and Green H2

LanzaTech’s Platform Organism
Clostridium autoethanogenum

LanzaTech’s Gas Fermentation Platform Technology

Fackler, […] Köpke (2021) Ann Rev Chem Biomol Eng 12: 439-470
Köpke & Simpson (2020) Curr Opin Biotechnol 65: 180-189
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• Industrial 
emissions to 
ethanol

• Second 
commercial 
plant operating  
since April 21

• Payback 4-6 
years

tons of carbon dioxide avoided

Operational since May 2018
>22 million gallons/year

World’s First  Commercial
Gas Fermentation Plant

Technology De-risked: Operating at Commercial Scale

Fackler, […] Köpke (2021) Ann Rev Chem Biomol Eng 12: 439-470
Köpke & Simpson (2020) Curr Opin Biotechnol 65: 180-189
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Steel

Steel
Ferroalloy

Ferroalloy

Refinery

Agricultural 
Waste

Plastics 
Waste MSW

Ferroalloy

Diffusion of Technology

Accessing all global carbon waste 
~2T liters ethanol
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Capture & Use

Re-place

CarbonSmart™ Products

Re-placeRe-cycle

Re-use Re-generate

Fuel

Enabling A Circular Model

Fackler, […] Köpke (2021) Ann Rev Chem Biomol Eng 12: 439-470
Köpke & Simpson (2020) Curr Opin Biotechnol 65: 180-189
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6 CO + 3 H2O  EtOH + 4 CO2COCO

CO + H2CO + H2

CO + H2 + CO2CO + H2 + CO2

4 H2 + 2 CO  EtOH + H2O

CO + H2CO + H2

5 H2 + 1 CO + 1 CO2 EtOH + 2 H2O

3 H2 + 3 CO  EtOH + CO2

5:1

2:1

1:1

0:1

H2:CO Ratio

Carbon efficiency changes with different feedstock but 
energy efficiency remains relatively constant

Consuming CO2

Carbon Efficiency Energy Efficiency

33.3%

66.7%

100%

100%

80%

4 H2 + 2 CO2 Acetate + 2 H2OCO2 + H2CO2 + H2 100%N/A
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From CO2, Power and Water to Food, Fuels and Chemicals

H2

Acetate

LanzaTech gas 
Fermentation

or

yeast

algae
Fuels (Jet, Diesel)

Food & Nutrition

Chemicals

Pharmaceuticals

Acetate-to-product 
conversion

Patented LanzaTech process from CO2 to products via yeast or algae

Energy Source

CO2
Carbon

Source

Solar power
Electrolysis:

Electricity to H2 + O2 conversion

Portable power 
source

water

Air capture of CO2
now possible

• Gas fermentation can produce Acetate from CO2 & H2 continuously at high rates and yields

• Many algae and Yeast can use Acetate as a carbon & energy source for product synthesis

Sustainably produced Acetate can replace sugars as the carbon source for                           
an electron-driven bio-economy
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CO2

14.5B gpy 
Ethanol

~100% carbon utilization
> 800 facilities in the U.S., Brazil, India, EU and China

CO2 and Electrolysis: Retrofit to Corn Ethanol Facilities
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Ethanol

EthyleneC4-C24 OlefinsParaffins
Isoparaffins

Polyethylene

MEG PET

Ethanol: Building Block of the Future

Surfactants
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Living CarbonSmart

Purified 
Ethanol
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PET Resin

Glycols and 
Surfactants

PET Fibers

Polyethylene
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CO2 to SAF via ATJ

Gas Fermentation

Alcohol To Jet

Green Hydrogen

Direct Air Capture to CO2

H2CO2

Ethanol

ATJ-SPK

Corn Ethanol Fermentation CO2

Flue Gas CO2
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Getting Sustainable Aviation Fuel (SAF) to Scale

141 Assuming 10% SAF market share, jet fuel market CAGR of 2.5% from 2024 onwards using 2019 baseline, and SAF price of $4.75/gal; 2 Volume estimates based on growth from 2019 jet consumption baseline

Drop-in fuel 
replacement

Low carbon 
intensity

ASTM certified

Commercially 
tested

2022 – 2025

7+ commercial

>570M LPY

Mandated SAF 
Demand of Over 
$50B by 2030

Small Supply
70M liters SAF produced 
globally in 2020

Huge Demand
Mandates and 
commitments  expected
to generate market of over
40B liters SAF by 20301

Global Consumption
360 B liters for commercial 
airlines in 2019

2014 - 2017

Demo
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Unlimited 
Flexibility

World-class 
synthetic biology 

enables diversified 
product suite

Same reactor
Same feedstock
Same process

15

Change production to 
meet market demand 
and maximize revenue
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It’s time to rethink carbonIt’s time to rethink carbon
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Harness clean powerHarness clean power
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and biologyand biology
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To make everything we needTo make everything we need
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