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Disclaimers

Certain statements in this presentation (the "Presentation") may be considered forward-looking statements. Forward-looking 
statements generally relate to future events or LanzaTech Global, Inc.'s (the "Company") future financial or operating performance. 
For example, statements concerning the following include forward-looking statements: the potential success, cost and timing of 
the Company’s technology platform development activities; the potential attributes and benefits of the Company’s technology 
platform; the Company’s ability to compete with other companies currently marketing or engaged in the development of similar 
technologies; the size and growth potential of the markets for the Company’s technology and the Company’s ability to serve those 
markets; the rate and degree of market acceptance of the Company’s technology; and the Company’s ability to expand its 
business. In some cases, you can identify forward-looking statements by terminology such as “may”, “should”, “expect”, “intend”, 
“will”, “estimate”, “anticipate”, “believe”, “predict”, “potential” or “continue”, or the negatives of these terms or variations of them, or 
similar terminology. Such forward-looking statements are subject to risks, uncertainties, and other factors which could cause 
actual results to differ materially from those expressed or implied by such forward-looking statements. These forward-looking 
statements are based upon estimates and assumptions that, while considered reasonable by the Company and its management, 
as the case may be, are inherently uncertain. New risks and uncertainties may emerge from time to time, and it is not possible to 
predict all risks and uncertainties. Factors that may cause actual results to differ materially from current expectations include, but 
are not limited to, various factors beyond management's control, including general economic conditions and other risks, 
uncertainties and factors associated with companies, such as the Company, that are engaged in developing proprietary carbon 
capture technology; changes to environmental laws and regulations; changes to ethanol regulation; and overall business and 
economic conditions affecting the global carbon capture, utilization and storage industry. Nothing in this Presentation should be 
regarded as a representation by any person that the forward-looking statements set forth herein will be achieved or that any of the 
contemplated results of such forward-looking statements will be achieved. You should not place undue reliance on forward-
looking statements in this Presentation, which speak only as of the date they are made and are qualified in their entirety by 
reference to the cautionary statements herein. Except as required by law, the Company undertakes no duty to update these 
forward-looking statements. 



The processes that underlie 
human civilization are making 

our planet uninhabitable

OUR “CLIMATE TIME BOMB IS TICKING”
 

– Antonio Guterres, U.N. Secretary-General 
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1National Centre for Atmospheric Science



Image credit: Pacific Ring of Fire 2004 Expedition. NOAA Office of Ocean Exploration;, Dr. Bob Embley, NOAA PMEL, Chief Scientist.
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At LanzaTech, we have turned to one of 
the Earth’s oldest type of organisms to 
learn how it adapted to an inhospitable 

environment to repair our planet



Image credit: Pacific Ring of Fire 2004 Expedition. NOAA Office of Ocean Exploration;, Dr. Bob Embley, NOAA PMEL, Chief Scientist.
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BIOLOGICAL CO2 FIXATION PATHWAYS
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1Köpke (2022) Nature Synth 1: 584; Pavan et al. (2022) Met Eng 71: 117; Fast & Papoutsakis (2012) Curr Opin Chem Eng 1: 380 2Claassens et al. (2019) Nature Cat 2: 437
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 ̶̶   ̶̶ ̶̶CLOSTRIDIUM ̶̶AUTOETHANOGENUM

1.0μM

1Abrini et al. (1993) Arch Microbiol 161: 345;  Valgepea et al. (2018) Cell Systems 4: 505

ANAEROBIC ACETOGENS
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BIOLOGY CAN USE A WIDE RANGE OF INPUT COMPOSITIONS

1Köpke & Simpson (2020) Curr Opin Biotechnol 65: 180

6 CO + 3 H2O → C2H5OH + 4 CO2

3 H2 + 3 CO → C2H5OH + CO2

4 H2 + 2 CO → C2H5OH + H2O

5 H2 + 1 CO + 1 CO2 → C2H5OH + 2 H2O

H2:CO
Ratio

0:1

1:1

2:1

5:1

Carbon
Efficiency

33.3%

66.7%

100%

100%

CO

CO + H2

CO + H2

6 H2 + 2 CO2 → C2H5OH + 3 H2O 1:0 100%H2 + CO2 

Multiple 
avenues 
to reach 
100% 
carbon 
capture 

CO + H2 + CO2 

Energy
Efficiency

72.8%

78.5%

80.6%

82.1%

85.2%

Gas fermentation can flexibly add green H2 to tailor carbon capture



INPUT: MUNICIPAL SOLID WASTE1 INPUT: STEEL MILL GAS2

1Köpke & Simpson (2020) Curr ̶̶Opin ̶̶Biotechnol ̶̶65: 180; ̶̶2Fackler et al. (2021) ̶̶Ann ̶̶Rev ̶̶Chem ̶̶Biomol ̶̶Eng 12: 439

INCONSISTENT WASTE CARBON INPUT

SPECIFIC, NEAR-CONSISTENT ETHANOL PRODUCTION

BIOLOGY CAN TRANSFORM CHAOTIC INPUTS INTO SELECTIVE OUTPUTS

9
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BIOLOGY CAN SELF-REGENERATE

1Borg et al. (2011) J ̶̶Catal ̶̶ ̶̶ ̶̶2Heijstra et al. ̶̶(2017)Microb ̶̶Cell ̶̶Fact

FISCHER-TROPSCH CATALYST – S POISONING1

Deactivation

No reactivation

BIOCATALYST – O2 INHIBITION2

Inhibition

Recovery

BIOCATALYST REGROWS WHEN INHIBITOR IS REMOVED 

THERMO-CATALYST POISONS ARE CUMULATIVE



BIOLOGY

+ 
INDUSTRIAL SCALE 
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Image credit: Caravaggio, Uffizi Gallery

One’s trash 
is another’s 

treasure!
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A BREWERY THAT PLUGS INTO AN 
INDUSTRIAL PLANT

GAS FERMENTATION



LANZATECH’S UNIQUE TRANSFORMATION PROCESS  

CLEAN UPCOMPRESSION SEPARATION

STORAGE

GAS  FERMENTATION

FUELS

PROTEIN

CHEMICALS & 
MATERIALS

INDUSTRIAL
OFF-GAS

AGRICULTURAL 
& MUNICIPAL 

WASTE
GASIFICATION

THE LANZATECH™ PROCESS

13Köpke & Simpson (2020) Curr Opin Biotechnol 65: 180; Fackler et al. (2021) Ann Rev Chem Biomol Eng 12: 439; Pavan et al. (2022) Met Eng 71: 117

CO2/CO/H2

CARBON-FIXING
MICROBES

ELECTROLYSIS & 
DIRECT

AIR CAPTURE
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18+ YEAR JOURNEY OF SCALE UP

Laboratory Scale

2 0 0 5
Pilot Scale

2 0 0 8
Demonstration Scale

2 0 1 2 Commercial Scale

2 0 1 8 +

30x

130x

Köpke & Simpson (2020) Curr Opin Biotechnol 65: 180-189; Fackler et al. (2021) Ann Rev Chem Biomol Eng 12: 439-470
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✓ OPERATING COMMERCIALLY ON INDUSTRIAL OFF GASES SINCE 2018

✓ TECHNOLOGY DE-RISKED, MULTIPLE PLANTS, GLOBALLY LICENSED
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1st ✓ REFINERY GAS-TO-ETHANOL PROJECT IN THE WORLD

✓ PROJECT TO USE CO2 AS A FEEDSTOCK
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ELECTROLYSIS AS A PATH TO USE CO2
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Sustainable 
electricity

Electrolysis

e-

Gas Fermentation

CO2

H2

Wind

Solar

CO

CO2

H2O

Water
Syngas from

sustainable power,
water and CO2

COO2CO2e-

e-

CO2
2CO2 -> 2CO + O2 



PROJECTS IN OPERATION, CONSTRUCTION & ENGINEERING GLOBALLY

AM Gent/Steelanol
2023

64 KTA

SGLT #4
2023

60 KTA

Freedom Pines Fuels
2024

10 MGPY

Guizhou Jinze
2022

60 KTA

Shoulang Jiyuan
2021

46 KTAShougang LanzaTech
2018

46 KTA

Steel and 
Ferroalloy Gas

MSW Refinery 
Gas

Biomass Biogas CO2 +H2 SAF Facility

Suncor/ERA Canada
2022

Sekisui 1/10th 
2022

IOC Panipat
2023

34 KTA

Project 
DRAGON

Operating Commercial 
Scale Facility

Operating Demonstration 
Scale Facility

Late-Stage Construction or 
Commissioning

Engineering1
1Partners not yet publicly 
announced for all opportunities
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ON THE ROAD TO GIGATONS OF CARBON

500,000 tons CO2
ANTICIPATED ANNUAL ABATEMENT ONCE THREE ADDITIONAL FACILITIES ARE OPERATIONAL

300,000 tons Product
ANTICIPATED ANNUAL PRODUCTION ONCE THREE ADDITIONAL FACILITIES ARE OPERATIONAL

20



CARBON
SMART™

PRODUCTS
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POWER 
CAN BE CARBON FREE
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F UELS 
NEED CARBON

23



2% GLOBAL EMISSIONS
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CHEMICALS 

FOR EVERYDAY 
PRODUCTS NEED CARBON

25



10% GLOBAL EMISSIONS
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CLEANING PRODUCTS FRAGRANCES SAF

SHOE SOLES PACKAGINGTEXTILES

DETERGENTS CONTAINERS SURFACTANTS

DEMAND FOR SUSTAINABLE 
PRODUCTS CREATES DEMAND PULL 

FOR ADDITIONAL LICENSED 
BIOREFINING CCT PLANTS
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WASTE 
CARBON

LanzaTech’s commercial technology created 
the chemical building block (ethanol) for this 

CarbonSmart™ product portfolio

PRODUCTS MADE FROM CARBON EMISSIONS



Ethanol

EthyleneC4-C24 OlefinsParaffins
Isoparaffins

Polyethylene

MEG PET

EVA

… and more!

ETHANOL: A STARTING POINT FOR MULTIPLE PATHWAYS

BUILDING BLOCK OF THE FUTURE
28
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LANZAJET TURNS WASTE CARBON INTO SUSTAINABLE AVAITION FUELS

Water

Ethylene

Ethanol

Jet

Diesel

Leveraging & 
Transitioning Existing 

Ethanol Supply

Drop-In Ready – ASTM Approved

Industrial Off-Gas MSW

Refinery GasBiomass

BiogasCO2 +H2
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DRIVING DEMAND

32

ETHANOL
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34
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ANNOUNCEMENTS  PRODUCT LAUNCHES

As carbon recycling 
becomes a bigger focus in 
beauty, LanzaTech has 
emerged as the partner 
of choice.

“
”



SYNTHETIC
BIOLOGY

37



DIRECT PRODUCTION OF OTHER KEY BUILDING BLOCKS

ETHYLENE

PROPYLENE

ACRYLIC

BUTADIENE

BUTYLENE

38
Image credit: Justin MuirLiew et al. (2022)  Nature Biotechnology 40: 335; Karim et al. (2020) Nature Chemical Biology 16: 912

C2

C3
C4

C5
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>100 PRODUCTS DEMONSTRATRATED VIA SYNTHETIC BIOLOGY

Köpke & Simpson (2020) Curr Opin Biotechnol 65: 180

Ethylene



40Köpke & Simpson (2020) Curr Opin Biotechnol 65: 180; Fackler et al. (2021) Ann Rev Chem Biomol Eng 12: 439

FULLY-AUTOMATED
GENERATION & SCREENING

OF 1000S ANAEROBIC,
GAS-FERMENTING STRAINS

LANZATECH’S ADVANCED SYNTHETIC BIOLOGY PLATFORM

RESULT OF A DECADE OF 
TOOL & WORKFLOW 

DEVELOPMENT, AS WELL AS 
SYSTEM CHARACTERIZATION



CARBON-NEGATIVE BIOMANUFACTURING OF ACETONE & IPA

Liew, Nogle, Abdalla, … Leang, Jewett & Köpke (2022)  Nature Biotechnology 40: 335–344;
Scown & Keasling (2022) Nature Biotechnology 40: 304-307; Karim, … Köpke & Jewett (2020) Nature Chemical Biology 16: 912–919

mg/L
<1%

g/l/h
>90%

41
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“HARDWARE”

Microbe 2.0

Isopropanol

Microbe 4.0

MEG

etc

✓ Same process✓ Same feedstock✓ Same reactor

Microbe 1.0

Ethanol

Microbe 3.0

Acetone

WHAT DO YOU WANT TO MAKE TODAY?

“SOFTWARE”

DISRUPTION =
1) Rapid Reaction to Market Fluctuations 2) Feedstock ≠ Commodity

Source: ICIS

Images generated 
with Biorender.com.
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PROVIDING SOLUTIONS TO INDUSTRY LEADERS ACROSS SECTORS

Tailored Microbes for
Specific Applications

Fabrics

Chemicals

Materials

Packaging

Fragrances

Images generated 
with Biorender.com.

✓ Same process✓ Same feedstock✓ Same reactor



THE NEW CARBON ECONOMY IS DISTRIBUTED AND CIRCULAR

44

CLEANING 
PRODUCTS

FRAGRANCES AVIATION FUEL

SHOE SOLES PACKAGINGTEXTILES

DETERGENTS CONTAINERS SURFACTANTS



THE WORLD HAS 
ENOUGH CARBON ABOVE 

GROUND TO MAKE 
EVERYTHING WE NEED

WE CREATE VALUE 
WHERE OTHERS 

SEE WASTE

45



#Bend the Curve

46



www.ebrc.org

Engineering Biology for Climate & Sustainability
A Research Roadmap for a Cleaner Future.

1.5 Year Effort By Over 90 Global Contributors from Academia, Industry, Government & NGOs

https://roadmap.ebrc.org/engineering-biology-for-climate-sustainability/

Roadmap Leadership:
Emily Aurand, EBRC Director of Roadmapping

Sifang Chen, EBRC Postdoctoral Fellow | Senior Advisor, Carbon 180

Michael Köpke, EBRC Roadmapping WG Chair | VP Synthetic Biology, LanzaTech



www.ebrc.org

Engineering Biology for Climate & Sustainability
A Research Roadmap for a Cleaner Future.

Critical Assessment of Opportunities for Engineering Biology to Contribute to Tackling the Climate Crisis & 
Long-term Sustainability and Well-being of Earth and its Inhabitants

• Part I: Developing Novel Capabilities for Climate Change Mitigation & Ecosystem Resilience

• Part 2: Enabling Climate-friendly and Sustainable Production in Application Sectors

• Part 3: Social Dimensions and Policy Considerations

https://roadmap.ebrc.org/engineering-biology-for-climate-sustainability/



www.ebrc.org

Engineering Biology for Climate & Sustainability
What can engineering biology do for climate and sustainability?

https://roadmap.ebrc.org/engineering-biology-for-climate-sustainability/

Agriculture

Sustainable production of 
alternative meats and 

proteins with lower land use 
and carbon emissions

Transportation

New generation of 
sustainable biofuels lowers 
emissions from aviation and 

shipping

Industrial Processes

Biobased materials, such as 
bioplastics, to replace fossil-

fuel derived products

Carbon Capture and 
Transformation/Storage

Engineered organisms capture 
and convert CO2 into useful 

products/solid carbon-
containing compounds

Ecosystem Resilience

Engineered organisms help 
forest restoration and recovery 

from environmental stress

Pollution Reduction

Engineered enzymes enable 
the breakdown of pollutants 

in the environment



www.ebrc.org

Biosequestration of Greenhouse Gases
At-scale capture, storage, and utilization of GHGs by engineered organisms

https://roadmap.ebrc.org/engineering-biology-for-climate-sustainability/



www.ebrc.org

Biosequestration of Greenhouse Gases
Enable efficient carbon capture by engineered chemoautotrophs

https://roadmap.ebrc.org/engineering-biology-for-climate-sustainability/



www.ebrc.org

Biosequestration of Greenhouse Gases
Enable efficient carbon capture by engineered chemoautotrophs

https://roadmap.ebrc.org/engineering-biology-for-climate-sustainability/



www.ebrc.org

Biosequestration of Greenhouse Gases
Enable efficient carbon capture by engineered chemoautotrophs

https://roadmap.ebrc.org/engineering-biology-for-climate-sustainability/



www.ebrc.org

Biosequestration of Greenhouse Gases
Enable organisms to utilize captured carbon to produce value-added chemicals/materials

https://roadmap.ebrc.org/engineering-biology-for-climate-sustainability/



www.ebrc.org

Biosequestration of Greenhouse Gases
Enable organisms to utilize captured carbon to produce value-added chemicals/materials

https://roadmap.ebrc.org/engineering-biology-for-climate-sustainability/



www.ebrc.org

Biosequestration of Greenhouse Gases
Enable organisms to utilize captured carbon to produce value-added chemicals/materials

https://roadmap.ebrc.org/engineering-biology-for-climate-sustainability/



www.ebrc.org

Engineering Biology for Climate & Sustainability
Social and Nontechnical Dimensions Case Studies

https://roadmap.ebrc.org/engineering-biology-for-climate-sustainability/

● Case study 1: Release of engineered algae with increased carbon capture capability 

in U.S. coastal waters off California;

● Case study 2: Application of biofertilizers based on engineered rhizobia to corn 

fields in the American Midwest;

● Case study 3: High efficiency lithium biomining in Nevada with engineered 

microbes;

● Case study 4: Engineering cattle microbiomes to reduce methane emissions in 

American agriculture.



WELCOME TO THE POST POLLUTION FUTURE

Nasdaq: LNZA



Science is real (and awesome)

Love is love

The Climate is 

changing Feminism is for 

everyoneBlack Lives Matter

Immigrants are welcomeSafety First
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