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ʌțǸ >ɐɃɳǍɅʳẏɾ ʌǸǪțɅɐȺɐȓʳ ɳȺǍʌȒɐɶɃ ǱǸʬǸȺɐɳɃǸɅʌ ǍǪʌȡʬȡʌȡǸɾṨ ʌțǸ ɳɐʌǸɅʌȡǍȺ ǍʌʌɶȡǩʔʌǸɾ ǍɅǱ ǩǸɅǸ̟ʌɾ ɐȒ ʌțǸ >ɐɃɳǍɅʳẏɾ ʌǸǪțɅɐȺɐȓʳ 
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ÿțǸ ɳɶɐǪǸɾɾǸɾ ʌțǍʌ ʔɅǱǸɶȺȡǸ 
țʔɃǍɅ ǪȡʬȡȺȡʽǍʌȡɐɅǍɶǸ ɃǍȶȡɅȓ 
ɐʔɶ ɳȺǍɅǸʌ ʔɅȡɅțǍǩȡʌǍǩȺǸ

PVS!ǆDMJNBUF!UJNF!CPNC!JT!UJDLJOHǇ
!

ƿ!Boupojp!Hvufssft-!V/O/!Tfdsfubsz.Hfofsbm!
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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.

4

At LanzaTech, we have turned to one of 
the MǍɶʌțẏɾ ɐȺǱǸɾʌ ʌʳɳǸ ɐȒ ɐɶȓǍɅȡɾɃɾ to 
learn how it adapted to an inhospitable 

environment to repair our planet
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BIOLOGICAL CO 2 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

ᶰ



7
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1.0˃ M

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

©ɳɚɳȶǸ Ἁ ñȡɃɳɾɐɅ ṵᶰᶮᶰṶɲ >ʔɶɶÃɳȡɅ=ȡɐʌǸǪțɅɐȺᶴṝʂ ɳʉ ᶮ

ᶴ >Ã ọ ᶱ oɴÃ Ą >ɴoʂÃo ọ ᶲ >Ãɴ

ᶱ oɴ ọ ɵ >Ã Ą >ɴoʂÃoọ >Ãᶰ

4 H 2 + 2 CO Ą C2H5OH + H 2O

5 H2 + 1 CO + 1 CO2 Ą C2H5OH + 2 H 2O

H2:CO
Ratio

0:1

1:1

ᶰṝᶯ

ᶳṝᶯ

>ǍɶǩɐɅ
MȒ̟ǪȡǸɅǪʳ

33.3%

66.7%

100%

100%

CO

>Ã ọ oᶰ

>Ã ọ oᶰ

ᶴ oɴ ọ ɴ >Ãɴ Ą >ɴoʂÃo ọ ᶱ oɴÃ 1:0 100%H2 + CO2 

Multiple 
avenues 
to reach 
100% 
carbon 
capture 

CO + H 2 + CO2 

MɅǸɶȓʳ
MȒ̟ǪȡǸɅǪʳ

ᶵᶰṣᶶụ

ᶵᶶṣᶳụ

80.6 %

82.1%

85.2 %

Gas fermentation can flexibly add green H 2 to tailor carbon capture



INPUT: MUNICIPAL SOLID WASTE 1 u¸æĆÿṝ ñÿMM¬ ¶u¬¬ g!ñᶰ

©ɳɚɳȶǸ Ἁ ñȡɃɳɾɐɅ ṵᶰᶮᶰṶɲ >ʔɶɶ ÃɳȡɅ =ȡɐʌǸǪțɅɐȺ ʃ ṝʂ ɳʉẃɲ f᷾ǍǪȶȺǸɶ Ǹʌ ǍȺṣ ṵᶰᶮᶰᶯṶ !ɅɅ éǸʬ >țǸɃ =ȡɐɃɐȺ MɅȓ ɳ ṝɴ ɸɵ ᶷ

u¸>Ã¸ñuñÿM¸ÿ ğ!ñÿM >!é=Ã¸ u¸æĆÿ

SPECIFIC, NEAR-CONSISTENT ETHANOL PRODUCTION

BIOLOGY CAN TRANSFORM CHAOTIC INPUTS  INTO SELECTIVE OUTPUTS

9
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BIOLOGY CAN SELF -REGENERATE

=ɳɐɶȓ Ǹʌ ǍȺṣ ṵᶰᶮᶯᶯṶ ¦ >ǍʌǍȺ   oɴǸȡȲɾʌɶǍ Ǹʌ ǍȺṾ ṵɴ ᶮᶯṶƫ¶ȡǪɶɐǩ >ǸȺȺ fǍǪʌ

fuñ>oMéẁÿéÃæñ>o >!ÿ!¬ĥñÿ Ṿ ñ æÃuñÃ¸u¸gᶯ

EǸǍǪʌȡʬǍʌȡɐɅ

No reactivation

BIOCATALYST Ṿ O2 INHIBITION 2

Inhibition

Recovery

BIOCATALYST REGROWS WHEN INHIBITOR IS REMOVED 

ÿoMé¶Ãẁ>!ÿ!¬ĥñÿ æÃuñÃ¸ñ !éM >Ć¶Ć¬!ÿuĞM



=uÃ¬Ãgĥ

ọ 
u¸EĆñÿéu!¬ ñ>!¬M 
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Image credit: Caravaggio, Uffizi Gallery

ÃɅǸẏɾ ʌɶǍɾț 
ȡɾ ǍɅɐʌțǸɶẏɾ 

treasure!
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A BREWERY THAT PLUGS INTO AN 
INDUSTRIAL PLANT

GAS FERMENTATION



¬!¸į!ÿM>oẏñ Ć¸uèĆM ÿé!¸ñfÃé¶!ÿuÃ¸ æéÃ>Mññ  

>¬M!¸ Ćæ>Ã¶æéMññuÃ¸ SEPARATION

STORAGE

GAS  FERMENTATION

FUELS

PROTEIN

>oM¶u>!¬ñ Ἁ 
¶!ÿMéu!¬ñ

u¸EĆñÿéu!¬
Ãffẁg!ñ

!géu>Ć¬ÿĆé!¬ 
Ἁ ¶Ć¸u>uæ!¬ 
ğ!ñÿM

GASIFICATION

THE LANZATECH Ǥ 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/H 2

>!é=Ãẁ̧fuĤu¸g
¶u>éÃ=Mñ

M¬M>ÿéÃ¬ĥñuñ Ἁ 
EuéM>ÿ

!ué >!æÿĆéM



14

18+ YEAR JOURNEY OF SCALE UP

Laboratory Scale

2 0 0 5
Pilot Scale

2 0 0 8
EǸɃɐɅɾʌɶǍʌȡɐɅ ñǪǍȺǸ

ᶰᶮɳ ᶰ >ɐɃɃǸɶǪȡǍȺ ñǪǍȺǸ

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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V ÃæMé!ÿu¸g >Ã¶¶Mé>u!¬¬ĥ Ã¸ u¸EĆñÿéu!¬ Ãff g!ñMñ ñu¸>M ᶰᶮᶯᶶ
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1st V REFINERY GAS-TO-ETHANOL PROJECT IN THE WORLD

V PROJECT TO USE CO 2 AS A FEEDSTOCK
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ELECTROLYSIS AS A PATH TO USE CO 2
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