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CARBON RECYCLING FOR A CIRCULAR ECONOMY

W o rld  St e e l Asso c ia t io n
De ce m b e r 5, 20 23

Na sd a q : LNZA
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Fo rw a rd Lo o kin g Sta t e m e n t s

Th e se slid e s a n d a n y a ccom p a n yin g o ra l p re se n t a t io n co n t a in fo rw a rd -loo kin g st a t e m e n t s . All s t a t e m e n t s , o th e r th a n st a t e m e n t s o f h is t o rica l fa c t , in c lu d e d in
th e se slid e s a n d a n y a ccom p a n yin g o ra l p re se n t a t io n a re fo rw a rd -lo o kin g st a t e m e n t s re fle c t in g m a n a g e m e n t ’s cu rre n t b e lie fs a n d e xp e c t a t io n s . In so m e
ca se s , yo u ca n id e n t ify fo rw a rd -lo o kin g st a t e m e n t s b y t e rm in o log y su ch a s “w ill,” “a n t ic ip a t e ,” “e xp e c t ,” “b e lie ve ,” “in t e n d ” a n d “sh o u ld ” o r th e n e g a t ive o f th e se
t e rm s o r o th e r com p a ra b le t e rm in o log y. Fo rw a rd -loo kin g st a t e m e n t s in t h e se slid e s a n d a n y a cco m p a n yin g o ra l p re se n t a t io n in c lu d e , b u t a re n o t lim it e d to ,
s t a t e m e n t s a b o u t e st im a te s a n d fo re ca st s o f o th e r fin a n c ia l a n d p e rfo rm a n ce m e t ric s a n d p ro je c t io n s o f m a rke t o p p o rtu n it y, e xp e c t a t io n s a n d t im in g re la t e d
to th e ro llo u t o f ou r b u sin e ss a n d t im in g o f d e p lo ym e n t s , cu stom e r g ro w th a n d o th e r b u sin e ss m ile sto n e s. Th e se st a t e m e n t s a re b a se d o n va riou s
a ssu m p t io n s, w h e th e r o r n o t id e n t ifie d in th is p re se n t a t io n , a n d o n t h e cu rre n t e xp e c t a t io n s o f o u r m a n a g e m e n t a n d a re n o t p re d ic t io n s o f a c tu a l
p e rfo rm a n ce . Th e se st a t e m e n t s re la t e to fu tu re e ve n t s o r to o u r fu tu re fin a n c ia l p e rfo rm a n ce a n d in vo lve kn o w n a n d u n kn o w n risks , u n ce rt a in t ie s a n d o th e r
fa c to rs th a t m a y ca u se o u r a c tu a l re su lt s , p e rfo rm a n ce or a ch ie ve m e n t s to b e m a te ria lly d iffe re n t from a n y fu tu re re su lt s , p e rfo rm a n ce o r a ch ie ve m e n t s
e xp re sse d or im p lie d b y th e se fo rw a rd -loo kin g st a t e m e n t s . Th e p o te n t ia l risks a n d u n ce rt a in t ie s th a t co u ld ca u se a c tu a l re su lt s t o d iffe r from th e re su lt s
p re d ic t e d in c lu d e , a m o n g o th e rs , t h o se risks a n d u n ce rt a in t ie s in c lu d e d u n d e r th e ca p t io n s “Risk Fa c to rs” a n d “Ma n a g e m e n t ’s Discu ssio n a n d An a lysis o f
Fin a n c ia l Co n d it io n a n d Re su lt s o f Op e ra t io n s” in ou r Fo rm 10 -K file d w ith th e Se cu rit ie s a n d Exch a n g e Com m issio n a n d su b se q u e n t a n n u a l re p o rt s , q u a rt e rly
re p o rt s a n d o th e r filin g s m a d e w ith th e Se cu rit ie s a n d Exch a n g e Com m issio n from t im e to t im e . An y fo rw a rd -lo o kin g st a t e m e n t s co n t a in e d h e re in a re b a se d
o n a ssu m p t io n s th a t w e b e lie ve to b e re a so n a b le a s o f th e d a t e h e re o f. Exce p t a s re q u ire d b y la w , w e a ssu m e n o o b lig a t io n to u p d a t e th e se fo rw a rd -lo o kin g
st a t e m e n t s , e ve n if n e w in fo rm a t io n b e co m e s a va ila b le in th e fu tu re .

Th is p re se n t a t io n in c lu d e s d a t a o b t a in e d from th ird -p a rty stu d ie s a n d in t e rn a l com p a n y su rve ys p re p a re d fo r o th e r p u rp o se s. W e h a ve n o t in d e p e n d e n t ly
ve rifie d th e d a t a o b t a in e d from th e se sou rce s . Fo rw a rd -lo o kin g in fo rm a t io n o b ta in e d from th e se sou rce s is su b je c t t o th e sa m e q u a lifica t io n a n d t h e a d d it io n a l
u n ce rt a in t ie s re g a rd in g th e o th e r fo rw a rd -lo o kin g st a t e m e n t s in th is p re se n t a t io n .

Th is p re se n t a t io n co n t a in s t ra d e m a rks, se rvice m a rks, t ra d e n a m e s, a n d co p yrig h t s o f o u rs a n d o f o th e r com p a n ie s , w h ich a re th e p ro p e rty o f th e ir re sp e c t ive
ow n e rs . Th e u se o r d isp la y o f th ird p a rt ie s’ t ra d e m a rks, se rvice m a rks, t ra d e n a m e or p ro d u c t s in th is p re se n t a t io n is n o t in t e n d e d to , a n d d o e s n o t im p ly, a
re la t io n sh ip w ith u s, o r a n e n d o rse m e n t o r sp o n so rsh ip b y o r o f La n za Te ch . So le ly fo r co n ve n ie n ce , t h e t ra d e m a rks, se rvice m a rks a n d t ra d e n a m e s re fe rre d to
in t h is p re se n t a t io n m a y a p p e a r w ith th e TM o r SM sym b o ls , b u t su ch re fe re n ce s a re n o t in t e n d e d to in d ic a t e , in a n y w a y, th a t La n za Te ch w ill n o t a sse rt , t o th e
fu lle s t e xt e n t p e rm it t e d u n d e r a p p lica b le la w , th e ir rig h t s o r th e rig h t o f th e a p p lica b le lice n so r to th e se t ra d e m a rks, se rvice m a rks a n d t ra d e n a m e s.

DISCLAIMER



P OW ER
CAN BE CARBON FREE
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FUELS
NEED CARBON



Chemicals for 
Everyday 

Products need 
Carbon

CHEMICALS
FOR EVERYDAY 
P RODUCTS NEED 
CARBON
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A NOVEL CIRCULAR SOLUTION, RECYCLING W ASTE CARBON INTO 
VALUABLE P RODUCTS

CLEAN UPCOMP RESSION SEP ARATION

STORAGE

FERMENTATION

INDUSTRIAL
OFF-GAS

ELECTROLYSIS & 
DIRECT

AIR CAP TURE

FUELS

MATERIALS

P ROTEIN

AGRICULTURAL 
& MUNICIP AL 

W ASTE
GASIFICATION

THE LANZATECH P ROCESS
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P ro d u c t io n  Vo lu m e : 
4 6 ,0 0 0  To n s p e r Ye a r 

Et h a n o l

Ca rb o n  So u rc e : 
St e e l Mill Em issio n s
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GLOBALLY LICENSED & COMMERCIALLY OP ERATIONAL TODAY

20 18 20 21

20 22 20 23

P ro d u c t io n  Vo lu m e : 
4 6 ,0 0 0  Ton s p e r Ye a r Et h a n o l

Ca rb o n  So u rc e : 
St e e l Mill Em ission s

P ro d u c t io n  Vo lu m e :
4 6,0 0 0  Ton s p e r Ye a r Et h a n o l

Ca rb o n  So u rc e : 
Fe rroa lloy Em ission s

P ro d u c t io n  Vo lu m e :
60 ,0 0 0  Ton s p e r Ye a r Et h a n o l

Ca rb o n  So u rc e : 
Fe rroa lloy Em ission s

P ro d u c t io n  Vo lu m e :
60 ,0 0 0  Ton s p e r Ye a r Et h a n o l

Ca rb o n  So u rc e : 
Fe rroa lloy Em ission s

7



8

P ro je c t /P a rt n e r Ca rb o n  So u rc e Ac t u a l o r  An t ic ip a t e d  
St a rt  Da t e

Et h a n o l P ro d u c t io n  
Vo lu m e  (t o n s /ye a r)

CO 2 Ab a t e d
(t o n s /ye a r) Lo c a t io n

In d ia n Oil Re fin e ry Off Ga s 3Q 20 23 33,50 0 ~60 ,0 0 0 In d ia

Arc e lo rMit t a l St e e l Off Ga s 4 Q 20 23 64 ,0 0 0 ~125,0 0 0 Be lg iu m

To t a l o f 6 co m m e rc ia l-sca le  g a s  fe rm e n t a t io n  fa c ilit ie s  o n lin e  a t  e n d  o f 20 23 w it h  
cu m u la t ive  n a m e p la t e  c a p a c it y o f +30 0 ,0 0 0  t o n n e s p e r  ye a r

20 23 GAS FERMENTATION P LANT START UP S

1s t in  In d ia 1s t in  Eu ro p e



Steelanol: 
January 2019



Steelanol: 
September 2020



Steelanol: 
December 2020



Steelanol: 
September 2021



Pinakin Chaubal, Chief Technology Officer, ArcelorMittal:

“We have worked with LanzaTech for several years, know 
their leadership team well and understand the potential of 
their technology and the role it can play in not only helping 
us to decarbonise, but also in producing valuable 
products from our carbon bearing gases which can help 
the decarbonisation of other sectors. “

Steelanol: 
Today



CLEANING P RODUCTS SHIRTS SAF

SHOE SOLES P ACKAGINGFLEECE JACKETS

DETERGENTS CONTAINERS SURFACTANTS

14

COMMERCIALLY P RODUCING

FRAGRANCES 

YOGA P ANTSDRESSES

ATHLETIC SHORTS

ATHLETIC DRESSESTENNIS SHOES



LANZATECH ENABLES CARBON NEGATIVE P RODUCTS TODAY 
W ITH FORESEEABLE IMP ROVEMENT OVER TIME 
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LanzaTech 
with renewable energy 

LanzaTech 
with biogas  feeds tock

1 ICAO Su sta in a b le  Avia t ion  Fu e ls Gu id e , Ve rsion  2, De ce m b e r 20 18 , P a g e  6; 2 Th e  e co in ve n t d a ta b a se , ve rsion  3 

Renewable Energy

Further reduces  carbon intens ity of 
LanzaTech proces s  and products

Carbon Negative Feeds tocks

Enable increas ingly negative 
product carbon intens ity 

Net Zero Economy

Supported by LanzaTech 
products  

Certifications  

RSB & ISCC certifications  for 
value chain integrity



10 0 + P o t e n t ia l Ch e m ica ls  Id e n t ifie d

Im a g e s  g e n e ra t e d  w ith  Bio re n d e r.co m .

“Ha rd w a re ” “So ft w a re ”
Exist in g  Com m e rc ia l P la n t s

Micro b e  2.0
Is o p ro p a n o l
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Micro b e  3.0
Ac e t o n e

Micro b e …

 Sa m e  p ro c e s s Sa m e  fe e d s t o c k Sa m e  re a c t o r

Ne w  St ra in s  To  Exp a n d  P rod u c t  P o rt fo lio  & Effic ie n cy

Micro b e  1.0
Et h a n o l

Micro b e  4 .0
MEG

Ne w  p ro d u c t  d e ve lo p m e n t  a n d  d ire c t  p ro d u c t io n  o f h ig h  va lu e  ch e m ica ls if 
a ch ie ve d , ca n e xp a n d  TAM a n d  in c re a se s d e m a n d  fo r Bio re fin in g  CCT lice n sin g  

W HERE W E’RE HEADED: DIRECT P RODUCTION OF BULK 
COMMODITY CHEMICALS ON A DISTRIBUTED SCALE

PHB

Isoprene

Ethanol

Butyric 
acid

Succinic
Acid

3-HB 
(R,S,mix)

2-HB 4-HB2-HIBA

Ketovaleric
Acid

1,3-PDO
(R,S,mix)

ButyleneFAEEFABE C6-C14 
Hydroxyacids

Ketoglutate

Alanine

C6-C14
Alkylmalates

Acetic 
Acid

Lactic 
Acid

Citramalic
Acid

Methionine

Leucine

IsoleucineMEG 1,3-BDO
(R,S,mix)

n-butanolIsopropanol C6-C14 
Alcohols

Mevalonic
Acid

3-hydroxypropionate Acetone2,3-BDO
(RR,meso,mix)

Phenyl 
ethanol

1,3-BDO 
(R,S,mix)



Iron  & St e e l De ca rb on iza t ion  - Te ch n o log ie s

Dire c t  Re d u c e d  Iro n  & EAF

+ Qu ick fix (NG / Ore ) 
+ P o t e n t ia l t o  d e e p  cu t  w it h  H2-DRI?

- Ca p e x a n d  Op e x in t e n sive  
- Sig n ific a n t  d isru p t io n
- Re sou rce s  ch a lle n g e

Ca rb o n  c a p t u re  u t iliza t io n

+Va lu e  Cre a t ion
+ Fe e d st ock t o  p rod u ce  fu e ls  a n d  ch e m ica ls
+ Re t ro fit  
+ De fin it ive  P a yb a ck

- P o licy re cog n it ion  
- Sca le -u p  

Em e rg in g  t e c h n o lo g ie s  
(m ost ly a t  low  TRL) 

Bost on  Me t a ls  (MOE)
Vo lt e ron TM (Arce lo rMit t a l)
Ele c t ra
Hyd rog e n  p rod u c t ion
Syn g a s
Use  o f Biom a ss

Ca rb o n  Ca p t u re  s t o ra g e

+ P o t e n t ia lly a  q u ick-fix t oo?
+ Re t ro fit
+ Cost  a vo id a n ce

- in fra st ru c t u re ; 
- re cu rrin g  cost  ye a r on  ye a r. 

Steel production and technology pathways 
(IEA)

Milestones 2022 2030 2035 2050
Share of near-zero 
emission iron production 0% 8% 27% 95%

CCUS equipped 0% 3% 10% 37%
Electrolytic hydrogen 

based 0% 5% 15% 44%
Iron ore electrolysis 0% 0% 2% 14%

CO2 captured (Mt CO2) 1 27 131 399
Low emission hydrogen 
demand (Mt) 0 6 17 41

Source: LanzaTech /IEA steel and Aluminium



TOW ARDS CARBON NEUTRAL W ITH LANZATECH
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Towards – 55% target by 2030

Long termMedium termShort term

Towards – carbon neutral  by 2050

0
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Proven and promising Technologies
BF+LT LanzaTech integration in BF Commercialized

BF+GI Gas injection technologies in BF Under development

DRI (H2) Hydrogen Under development

HBI in BF HBI as feedstock in BF Proven 

Source: LanzaTech 



Only BF gas BF+part H2 Part BF+H2 CO2+H2
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BF g a s BF g a s  +H2 BF g a s  +H2 CO 2+H2

TOW ARDS CARBON NEUTRAL W ITH LANZATECH:  
Tra n sit ion  from  BF t o  CO2 rich  g a se s  & in c re a se  in  ca rb on  ca p t u re  ra t e  w it h  H2

Ca rb o n  Ca p t u re
In  e t h a n o l

X%

Ca rb o n  Ca p t u re
In  e t h a n o l

2X%

Ca rb o n  Ca p t u re
In  e t h a n o l

4 X%

Ca rb o n  Ca p t u re
In  e t h a n o l

90 %+

Ca s e  s t u d y : 10 0 kt  Et h a n o l p rod u c t ion  t on s p e r ye a r

Source: LanzaTech
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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 + CO2 

CO + H2

CO + H2

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

Multiple 
avenues 
to reach 
100% 
carbon 
capture 

Ga s  fe rm e n t a t io n  c a n  fle xib ly a d d  g re e n  H2 t o  t a ilo r  c a rb o n  c a p t u re

ADDED HYDROGEN INCREASES CARBON CAP TURE

Source: LanzaTech
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TYP ICAL USE OF W ASTE GASES

Off-gas

ETS CO2 burden Free allocations as available

Va lu e  o f t h e  s t e e l m ill o ff g a s  d e c re a se s  
ove r t im e  a s  t h e  ETS fre e  a lloca t ion s 
d e c re a se  in  t h e  20 26+ t im e  fra m e

Power
Power

Power Station and/or Flaring

Source: LanzaTech
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VALUE CREATION P OTENTIAL 

Off-gas

Energy Value 
of off-gas +

Sharing of LanzaTech 
carbon capture value

ETS CO2 burden 
transferred

Free allocations 
transferred, as available

Part tail gas used by 
LanzaTech for heat 

Source: LanzaTech



THE NEW  CARBON ECONOMY IS DISTRIBUTED AND CIRCULAR
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CLEANING 
P RODUCTS

FRAGRANCES AVIATION 
FUEL

SHOE SOLES P ACKAGINGTEXTILES

DETERGENTS CONTAINERS SURFACTANTS

Source: LanzaTech



THE W ORLD HAS 
ENOUGH CARBON ABOVE 

GROUND TO MAKE 
EVERYTHING W E NEED

W E CREATE VALUE 
W HERE OTHERS 

SEE W ASTE

J OIN US ON THIS J OURNEY

24



RECYCLING CARBON W ITH BIOLOGY

Na sd a q : LNZA
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